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NOTE CONCERNING THE INDEXES 


Two very complete ready reference Indexes will 
be found in the back of this book. The second or 
Supplementary Index, refers to items in most recent 
development. In using these Indexes, the Editors 
suggest that you consult every possible heading, as 
frequently a formula may be indexed under a very 
general classification instead of the particular one 
you are looking for. 



HOW AND WHERE .TO PROCURE 
INGREDIENTS AND EQUIPMENT 


I F the reader is to pursue either a money*saving or money-making course 
of action in the use of this book— or even if he may proceed with purposes 
which make these factors secondary— access to the right prices and to 
convenience of procurement will add to the effectiveness and satisfaction of 
his pursuits. 

Fortunately for the amateur, there are few walls of price protection or 
monopolies of exclusiveness in the industries to which he will turn for ma- 
terials or equipment; he will not be obliged to pay premium prices if he 
may not happen to be engaged in manufacturing or distributing commer- 
dally; catalogues with one-price designations are available for the mere ask- 
ing, from manufacturers, wholesalers, jobbers, retailers. Usually prices vary 
only with quantity or grade; many containers are returnable for full credit; 
transportation cost is allowed on quantity items; information is freely given. 

If occasional difficulty may be encountered in dealing with any supplier, or 
if special aid is desired, mention of Fortunes In Formulas will proba- 
bly open doors for you; for while your publishers take no direct part in any 
trading transactions between the users of its publications and suppliers, a bond 
of wholesome respect for the book exists throughout the world of indus- 
trial science and chemistry, wherein courtesy favors are frequently exchanged. 

With a view to providing owners of Fortunes In Formulas with at least 
an introduction and a fair start toward accessibility of materials, equipment, 
service, and prices, the Editors have provided “A Buyers’ Guide” 



PREFACE 


T he employment of many products of modem Chemistry and Science 
has rapidly become necessary in the successful operation of the home, 
the farm, and industry. Until the present time the average person has 
been given little opportunity to become familiar with the hidden simplicity of 
chemical and scientific compounds and processes, because in most chemical 
mixtures all evidence of processing is concealed in the finished product. And 
with the employment of Latin and trademarked brand names for common 
concoctions or mixtures, the mysteries of chemical compounds have been ef- 
fectively preserved. 

So-called formulas ana trade-named products often impose upon the con- 
suming public a cost from 2 to too times greater than need be, once simple 
understanding is reached. In numerous such cases a simple mixture of two 
or more common ingredients, purchasable at prices representing a mere frac- 
tion of the price of the “named” article, may provide for the user money sav- 
ing, convenience, and independence. It is to those who may wish to become 
thus enterprising that Fortunes In Formulas is devoted and dedicated. For 
herein will be found the simple key to the mystery-chambers which have here- 
tofore concealed in darkness thousands of recipes and processes which through 
the labors of the editors are now made available. 

In order to assist users who are not in close touch with commercial centers, 
a classified Buyers’ Guide has been placed in the front of the book for handy 
reference. Here will be found the names and addresses of dealers who handle 
the various articles needed in compounding most of the formulas contained 
in this book. 

Two special features will be appreciated by readers who have not had the 
benefit of technical training — a Glossary of Chemical Terms and their cor- 
responding common names, and several pages of useful information concern- 
ing the M"^erials Required in Compounding Formulas. 

In the chapter on Laboratory Methods, which contains many illustrations, 
will be found an outline of practically every operation necessary to the proper 
compounding of any formula in the book. 

The Editors have endeavored to meet the practical requirements of the 
home and workshop — the mechanic, the manufacturer, the artisan, the house- 
wife, and the general home worker. 

Special attention has been given to the newer methods which have recently 
revolutionized the cosmetic and perfume industry and to this end many ultra- 
modern formulas have been included on all kinds of beauty preparations. 

The electroplating trades have been brought to public notice recently by 
the introduction of chromium plating; therefore, an excellent method has been 
explained in detail under that heading. 

Many of the formulas representing recent revolutionary progress in the 
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field of paints, laquers, varnishes and polishes will be found useful and profita* 
ble. 

Old formulas and so-called trade secrets which have proved their value by 
long use are also included, particularly where no noteworthy advance has been 
made. 

In addition to exercising the utmost care in selecting the material from 
competent sources, the Editors have modified formulas which were obviously 
ill-adapted to their needs, but became valuable when altered. Processes of 
questionable merit have been discarded. Much of the matter has been spe- 
cially translated for this work from foreign technological sources otherwise 
inaccessible to most English-reading people. 

The very latest discoveries in photography have been prepared by the staff 
of a well-known Research Laboratory. This section offers to the professional 
as well as the amateur photographer valuable information on lenses, high speed 
films, developers, exposures, enlargements, colored photography, the miniature 
camera, etc., etc. 


January, 1939. 


The Editors. 



USEFUL WORKSHOP AND LABORATORY 

METHODS 


It is not necessary for one to be a chemist in order to compound any of the 
recipes given in this b^k, but at the same time, the greater the number of efficient 
methods and time-saving devices wif^h which the worker is familiar, the easier it will 
be to obtain good results with the least effort. 

It is a well known fact in every trade, that if two men are given the same 
formula to work out, one may produce a satisfactory product while the other may 
fail. The reasons for this are that one man knows from experience how to put 
certain ingredients together and exercises more patience and more common sense 
than the other. 


often happens that a small oversight or a lack of attention to details 
miy bi thf cause of the failure to get good results; for instance, if a recipe states 
that a certain product must be dried before another ingredient is added, it is neces- 
sary to be sure that the drying is complete; a little patfence exercised at this time 
may be the deciding point between a good product and a poor one. 

It never pays to hurry or to do slipshod work in the laboratory, especially 
when a new formula is being worked out or a new method is being tried. 

This chapter will be devoted to the consideration of the various procedures 
followed by tne chemist when compounding recipes and also to the mechanical aids 
which he employs as time savers. The several procedures will be taken up and 
discussed in the following order: 


Centrifugation 

Clarification 

Crystallization 

Decantation 

Dialysis 


Distillation 

Evaporation 

Emulsification 

Fermentation 

Filtration 


Grinding 

Precipitation 

Solution 

Specific Gravity 
Weighing 


Centrifugation 

A piece of apparatus which has in 
recent years become one of the tech- 
nician’s most valuable time savers, is 
the centrifuge. It is used to separate 
such substances as, cream from milk, 
liquids of different specific gravity from 
each other, and solids from liquids when 
they are held in suspension in such a 
way that they cannot be filtered. If a 
substance is so gelatinous that it will not 
settle from its solution for days, or if it 
Is so finely divided that it will pass 



Fiff. 1 

through tlie pores of a filter paper, it 
may oe quicldy and rompletcly sepa^ 
rated with the aid of the centrifuge in 
a few minutes. 


The material is poured into the tubes 
of the machine, care being taken that 
tubes placed opposite each other will 
weigh the same ; the whirling action 
quickly forces tlie heavier particles to 
the bottom of the tube and the lighter 
substance to the top, the two portions 
may then be very easily separated by 
pouring one from the other. 

Centrifuges are made in various sizes 
from the small hand type, costing about 



$20.00 up to very large sizes costing 
several hundreds of dollars and operated 
by dcctricity or steam. Four types of 
centrifuges are illustrated; Fig. 1 is op- 
erated by hand. Fig. 2 by water and Fig. 
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8 by electricity. The type with the per- 
forated holder is used to dry precipi- 
tates by expressing the moisture through 



Fig. 8 



Fig. 4 

the strainer. Fig. 4. A good centri- 
fuge may attain a speed of 4,000 revo- 
hitions per minute. 


Clarification 

When a substance is prepared for the 
market it Is a matter of pride to a good 
workman to make his product as pleas- 
ing to the eye as possible. If the article 
in question is a liquid he will try to 
have it crystal clear. It may be out of 
the question to centrifuge such a sub- 
stance and for this reason some other 
means must be found for removing any 
cloudiness. There are several ways in 
which this may be accomplished depend- 
ing upon the composition of the article. 

Finely divided particles which fail to 
settle out, may sometimes be made to 
adhere to a coarser substance which 
settles quickly and the two may then be 
removed together. In each instance 
something should be chosen which is m- 
soluble in and is not effected by any 
of the chemicals used in the original 
preparation. Paper pulp may serve the 
purpose. If this fails charcoal, or pure 
talc may be employed. Liquids which 
will stand boiling may be cleared by 
adding the whites of several eggs, thor- 
oughly mixing them torrther and then 
heating the mixture to 80®C. or higher 
The coagulation of the albumen of the 


eggs will gather all of the suspended 
particles together and when the liquid 
is filtered it will be found to be per- 
fectly clear. 


Crystallization 

This process is employed when it is 
desired to purify certain chemicals. The 
ordinary cnemicals of commerce often 
contain impurities which must be re- 
moved before the chemicals are fit to be 
used. The principles of crystallization 
are as follows: When certain sub- 
stances are dissolved in water until the 
water cannot take up any more, the re- 
sulting solution is known as a saturated 
solution. This solution is filtered to re 
move insoluble impurities and if the 
water is allowed to evaporate, the dis- 
si^ved substance will be left behind* con- 
siderably improved in quality. Under 
these circumstances a great many sub- 
stances assume regular and symmetrical 
forms known as crystals. If several 
substances are present at the same time, 
they separate in proportion to their con- 
centration and in proportion to their 
solubility. 

If the soluble impurities are present 
in relatively small amounts, it is 
possible to crystallize out the principal 
substance to a very large degree before 
thv' impurity begins to separate, if the 
ren.Mning solution is then discarded the 
crystals will be quite pure. If these 
are redissolved ana again crystallized in 
the same manner, they can be regained 
dbnost chemically pure. 

The slower the process of evaporation 
the larger the crystals will be. Stirring 
produces small crystals. Some chemiciu 
salts form beautifully colored crystals 
and with care some may be made to 
grow to a considerable size. Copper 
sulphate lends itself to crystallization 
very readily and if a solution of this 
salt is made and set aside undisturbed 
for slow evaporation, it is possible to 
select a perfect crystal from among the 
small ones which first separate and to 
discard the others. If this perfect 
crystal is returned to the solution and 
the evaporation continued, the crystal 
may be allowed to grow to almost un- 
limited size. If the crystal is dried and 
coated with shellac to prevent loss of 
moisture, it may be kept as an inter- 
esting ornament. By selecting certain 
chemical salts of different colors, such 
as potassium bichromate, potassium fer- 
rocyanidCf etc., an instructive exhibit of 
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the various forms of crystals may be 
prepared. 


Decantation 

Precipitates which settle rapidly and 
which are insoluble in water may be 
washed and purified by decantation. 
This is a time saving operation as com- 
pared with washing by filtration. A 
large volume of water is added to the 
precipitate in a decantation flask which 
is then shaken vigorously and the pre^ 
cipitate allowed to settle. When this 
has occurred the water may be poured 
off, carrying with it any foreign matter 
which may be present. This process 
may be repeated until the washed pre- 
cipitate remains in a state of relative 
purity. Flasks of the type illustrated 
Mow, called decantation flasks, are es- 
pecially adapted to this purpose. 

A decantation flask is shown in Fig. ff. 



Fig. 5 


Dialysis 


Dialysis is a process which permits 
the separation of a crystalline suDstance 
from a colloidal or gelatinous one when 
both are present in the same solution. 
Crystalline substances readily pass 
through various animal and vegetable 
membranes while colloids do not, there- 
fore if a mixture consisting of two sub- 
stances of this nature are placed in a 
sac made of an animal membrane or a 
vegetable one such as collodion and the 



Fig. 0 



Fig. 7 


sac immersed in running water the 
crystalline salts will pasa through the 
membrane and leave the gelatinous sub- 
stance behind. Figs, fl and 7. 


Distillation 

Distillation is used for the purpose of 
purifying water and other liquids and 
also for the separation of liquids of 
different boiling points from each other. 
The theory of distillation is as follows: 
If a solution is boiled it is changed to 
a vapor, if this vapor is then cooled in 
a separate vessel it returns to its 
original state and any solid substance 
which was present remains in the vessel 
which was heated. If two liquids of 
different boiling points such as alcohol 
and water are mixed together and the 
mixture heatetl, it will be found that 
the boiling point of the mixture lies 
somewhere between the boiling point of 
water and the boiling point of alcohol. 
Pure water boils at about 100**C. whidi 
is equal to 212*’ F. Pure grain alcohc^, 
or as it is chemically known, ethyl 
alcohol, boils at about 78^ C. 

If a mixture of equal parts of water 
and alcohol is boiled the boiling point 
will be about midway between 78®C. and 
100 ®C. and the vapor when condensed 
will contain a larger proportion of alco- 
hol than the original mixture because 
of the fact that the alcohol present will 
vaporize at this temperature to a greater 
extent than the water. As the distil- 
lation proceeds the boiling point of the 
mixture will rise because more alcohol 
than water comes over and the relative 
proportion of water left behind is con- 
stantly increasing, finally, when most of 
the alcohol is distilled off the remainder 
will boil at very nearly the temperature 
of pure water. The temperature at 
which any such mixture boOs is a fair 
indication of its alcohol content. The 
nearer 78® C. at which such a mixture 
boils the greater is the amount of 
alcohol it contains. 

It is neither practical nor economical 
to try to separate all of the alcohol from 
water by distillation. There comes a 
time in any mixture when the condensed 
vapors contain more water than alcohol 
and it is useless from the standpoint of 
time to continue the distillation. Most 
of the alcoliol is recovered from any 
mixture when one-half the total volume 
has been distilled. The first runnings 
contain the greatest proportion of 
alcohol and the last running the least. 
The average strength of any distillate 
depends upon the length of time the still 
is allowed to operate. If the produd 
obtained from a first distillation is re- 
turned to the still and the process re- 
peated the second distillate will contain 
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a still higher percentage of alcohol them 
the first. 

It is not possible to prepare absolutely 
pure alcohol by distillation alone. Abso^ 
lute alcohol is obtained by adding to 
95% alcohol some chemical which has a 
great afiinity for water and then dis> 
tilling the alcohol with this substance 
present Some of the substances used 
are anhydrous copper sulphate, quick 
lime, etc. Inasmuch as alcohol absorbs 
water from the atmosphere, it is very 
difScult to prepare or even to keep ab- 
solute alcohol; the highest percentage of 
alcohol which it is practical to obtain is 
about 98%. 

The essential parts of a distilling ap- 
paratus or as it is commonly called, a 
still, consist of a vessel in which the 
mixture is to be heated, a tube for con- 
ducting the vapors and a receptacle for 
cooling and collecting the distillate. 
The number of different styles of dis- 
tilling apparatus run into the hundreds, 
but ^ are adaptations of the above es- 
sential parts. StiUs are made in dif- 
ferent styles to suit the various pur- 
poses to which they are to be put. 
Great care must be exercised to prevent 
the collection of a sediment on tne bot- 
tom of the heating chamber. If such a 
settlement or coating becomes heavy 
enough the still is apt to become over- 
heated and it may explode. The con- 
densing coil must likewise be closely 
watch^ because obstruction to the free 
passage of the vapors will quickly 
cause a back pressure and the still will 
burst, scattering boiling water or alcohol 
over a wide area, causing serious 
damage. 



Condensers are made in various forms 
according to the kind of product de- 
sired. If it is desired to get a yield 
which contains a high percental vf 
alcohol at one distillation, a condenser 
is used which will act so as to break 


up the vapors as thev ascend and allow 
the heavier to fall back Into the still 
and the lighter to pass on. A condenser 
of this kind is made of glass and is con- 
stricted at intervals; each constriction is 
provided with a glass bead which partly 
closes the opening. The rising vapors 



condense at the first constriction and 
form a pool surrounding the glass bead 
which when it is forced up by the pres- 
sure from below allows any vapor of a 
lower boiling point to pass upward and 
some of the condensed liquid to return 
to the flask. This is repeated at each 
constriction and the vapors which finally 
reach the cooling coil contain very little 
water. 

All parts of a still should be made of 



copper or glass and if of copper it 
shomd be well tinned. For efficient ac- 
tion and a pure product the still should 
l)e thoroughly cleaned each time it is 
used. If rubber connections are em- 
ployed in any kind of still great care 
must be exercised to prevent any of the 
vapors from coming in actual contact 
with the rubber and to this end all 
tubes should pass completely through 
the rubber and well beyond it. 
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Heat may be applied from any source, 
but care should be taken not to allow 
the distillation to proceed too rapidly. 
If so much heat is applied that the 
boiling is too vigorous the product is 
apt to be less pure than if it is obtained 
slowly. Mixtures which boil between 
78® C. and 100® C. will produce a much 
purer product if the still is heated by 



steam or by being placed in boiling 
water instead of over an open flame. 
There is less chance of an accident if 
this method is followed. Four types of 
distilling apparatus are illustrated in 
Figs. 8 to 11. 

Dry Distillation 

Besides the distillation process de- 
scribed above there are other types of 
distillation. Dry or destructive is un- 
derstood to mean the heating of a sub- 
stance to a point where it is chemically 
broken up. Volatile decomposition pro- 
ducts are thus driven off and may be 
condensed. The manufacture of illumi- 
nating gas and the destructive distilla- 
tion of wootl are examples of this 
process. The latter example' is inter- 
esting because it is by this methcKl that 
acetic acid, methyl or wood alcohol and 
acetone are made. Dry distillation is 
carried out by placing the wood or coal 
In closed ovens from which the air is 
excluded in order to prevent the wood 
from taking Arc. The gases which arise 
fron, the heated wood are condensed and 
tlie acid contained therein is neutralized 
by adding lime which converts it into 
calcium acetate. The alcohol is redis- 
tilled to the required purity. 

Distillation in Steam 

Substances which are not readily 
vaporized or which arc injured by a 
high temperature may be distilled in a 
current of steam. The process is to pass 


a current of steam through the mixture 
to be distilled which is 3so heated in- 
dependently. The steam carries with it 
some of the required substance and they 
are both condensed together, the watei 
being removed later by chemical means. 

Fractional Distillation 

Fractional distillation is the term ap^ 
plied to the process of redistilling each 
fraction of a distillate, in order to sep'- 
arate several substances of different 
boiling points which may be present in 
the same mixture. The distillate from 
such a mixture is collected in several 
receptacles, the receptacles being 
chan^d at deflnite boiling points. These 
fractions arc each redistilled separately, 
when it will be found that their products- 
will have distinct boiling points and will 
consist of the several substances which 
were mixed together in the original 
sample. 

Sublimation 

Solids may be distilled as well aa 
liouids, but the process in this case ia 
called sublimation. Many substances, of 
which iodine is a good example, vaporize 
and later condense on any cool surface 
a.s a solid. In this way nonvolatile im- 
purities may be separated. This process 
is used to prepare corrosive sublimate 
and to purify benzoic acid. 

Evaporation 

When it is necessary to remove the 
water or other liquid in which a solid 
is dissolved evaporation is resorted to. 
There are several ways in which this 
may be carried out, quickly and eco- 
nomically. The simplest process is to 
expose the solution to the action of air 
and sunlight as is done in the recov- 
ery of salt from sea water. 

If the mixture can be heated without 
barm it is heated in an evaporating dish 
until the liquid has evaporated. In the 
event that the material would be de- 
stroyed by heat it may be evaporated by 
allowing a current of air to pass over 
the surface or by placing it in a con- 
tinuous partial vacuum. A desiccator 
for evaporating small amounts of liquid 
under reduced pressure is shown in 
Fig. 12. 

Regardless of 'the temperature of 
evaporation, the essential thing is to 
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provide as large a surface as possible 
clause the rate of evaporation is in 
proportion to the area of the exposexi 
surface. Various types of machines 
have been introduced which expose to 
the air a much larger surface than 
would be possible otherwise. The prin- 
ciple of the most efficient type is that of 



Fig. is 


a revolving drum which dips into the 
solution to be evaporated. As the drum 
revolves nine-tenths of its surface is con- 
tinually undergoing evaporation. The 
application of heat to the drum hasters 
this process. When the crystals begin 



Fig. IS 


to separate they are removed from the 
drum by a scraper and fall into a pan 
for complete drying. 

A steady even heat is desirable for 



Fig. 14 


evaporation and for this purpose the 
dish may be placed over boiling wnier, 
over heated sand o** over boiling oil if 
the nature of the material permits this 
degree of heat. In fact the temperature 
4 >f evaporation may be kept at any le- 


sired degree without anv attention from 
the operator if a suitable substance is 
chosen over which to heat it. 

Several pieces of apparatus used in 
evaporating liquids are shown in Figures 
' \ U, 15. 



Fig. 15 


Emulsification 

This process is resorted to when it is 
desired to suspend a substance such as 
an oil, in a liquid with which it will not 
ordinarily mix. Emulsification is prin- 
cipally used to improve the taste or ap- 
pearance of medicinal preparations. Milk 
is an example of a perfect emulsion. 
The methods in use all consist in adding 
a gummy substance which is intimately 
mixed with the oil or fat which is to be 
emulsified. 50% of gum acacia or other 
similar substance is rubbed up in a dry 



Fig. 10 


vessel with the oil until it forms a thick 
cream. The water is then added slowly 
with continued stirring until the re- 
quired consistency is reached. Some oils 
cannot be permanently emulsified with- 
out changing their chemical constitution 
which is not permissible if they are to 
he used os medicines or foods. For an 
emulsion which is to be used within a 
short time it is customary to employ 
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gelatine as the supporting medium, but 
if this is made so that it will flow read- 
Uy it will not retain its properties as an 
emulsion for any great length of time. 
An apparatus used to hasten the process 
is illustrated. Fig. 16. 

Fermentation 

Fermentation is a process whereby 
organic substances are changed by the 
action of living organisms into simpler 
chemical compounds. Almost any ani- 
mal or vegetable substance may be fer- 
mented and the end products depend 
upon the nature of the original sub- 
stance and upon the kind of organism 
causing the fer^.ientation. Animal mat- 
ter, wnen it decomposes, or ferments, 
which is the same thing, produces such 
substances as ammonia, ammonium salts, 
nitrates, phosphates, etc. Milk when 
fermented produces principally lactic 
acid, due to the action of several kinds 
of bacteria. 

All kinds of fruits when fermented 
by yeast produce alcohol because of the 
presence of sugar. The alcohol produced 
is flavored bv the particular volatile oils 
which may be present in the kind of 
fruit used. When fruit is allowed to 
ferment spontaneously the fermentation 
is caused by the various kinds of yeast 
which always adhere to fruit and to the 
yeast which is always present in the 
dust of the air. This kind of yeast is 
known as wild yeast to distinguish it 
from yeast which has been carefully 
selected and grown artificially. This 
cultured yeast produces a more constant 
and high gp'ade alcohol than is produced 
by spontaneous fermentation. The most 
favorable temperature for alcoholic fer- 
mentation is about 24 ®C. which Is equiv- 
alent to about 76* F. 

Fermentation usually takes place in 
two stages, the initial stage or main fer- 
mentation is turbulent in character be- 
ing accompanied by the formation of a 
froth on the surface; this is because the 
formation of alcohol separates insoluble 
pcctinous substances which rise to the 
surface as foam. After the major por- 
tion of the carbon dioxide has been 
evolved the fermentation becomes quiet- 
er, the second fermentation then begins, 
during which the remainder of the 
sugar is turned into alcohol. Fermenta- 
tion reaches its natural limit when 
about 12% of alcohol has been formed, 
because alcohol of this concentration 
poisons the yeast and prevents it from 


continuing to act. In addition to al- 
cohol there are formed a number of 
other substances which are called 
fusel oils, but are really higher alcohols, 
so called because their boiling points 
are higher than that of ordinary alcohol. 
They are more or less injurious to 
health. 

Generally speaking, two parts of 
sugar when fermented will produce one 
part pure alcohol and therefore, knowing 
the sugar content of the mash the theo- 
retical yield of alcohol may be estimated. 
According to Pasteur 100 parts of cane 
sugar yield on an average 48% alcohol, 
46% carbon dioxide, 3% glycerine, .6% 
succinic acid and 1% fusel oU. 

Disturbances of fermentation may be 
occasioned by unsatisfactory tempera- 
tures, by the presence of an excess of 
sugar, occurrence of acetous fermenta- 
tion and by unsatisfactory yeast. 

Acetous fermentation, it is well 
known, is very prone to accompany al- 
cohol fermentation. It is caused by 
acetic acid bacteria which are almost 
always present, but which require oxy- 
gen for their development. The forma- 
tion of acetic acid can take place only 
with free access of air, hence when pre- 
serving fermented liquids the access of 
air must be prevented as much as 
possible. 

Filtration 

Filtration is the means employed when 
it is necessary to separate a liquid from 
solid matter which is suspended in it. 
If the particles arc coarse the filtration 
may be accomplished by pouring the 
liquid through a cloth of any desired 
thickness. If the particles are very 
small, the filter must be correspondingly 
fine in order to keep them from passing 
through with the liquid. The filter most 
often used in the laboratory is made of 
paper, known as filter paper and comes 
in various degrees of fineness to suit the 
quality of the various precipitates. The 
finer the paper the slower the liquid 
passes through and the clearer the fil- 
trate will be. As filtration progresses 
the pores in the filter paper become 
<^logged up by the precipitate and filtra- 
tion then becomes slower. It is often 
necessary under these circumstances to 
adopt some means of hastening the pro- 
cess; this is accomplished in various 
ways; the simplest is, to use a funnd 
with a very long stem so that the weight 
of descending uquid will have a tend- 
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ency to pull the liquid on the filter pa- 
per through at a more rapid rate. 
Another method is shown in the accom- 
panying illustration which shows the 
stem of the funnel passins through the 
cork of a wide moutn bottle. This cork 
also carries a second tube which is con- 
nected to an exhaust pump of some 
kind which keeps the air in the bottle 
at reduced pressure and therefore has a 
tendency to draw the liquid through the 
paper. Figs. 17, 18. 



For filtering a small amount of liquid 
quickly, it is sometimes sufficient to place 
a small piece of absorbent cotton in the 
neck of the funnel and a very short 
distance down the stem. Fig. 19. 




Fig. 10 


Fig. 20 


For exceedingly fine particles, such as 
bacteria and some kinds of coloring 
matter, it is necessary to use a filter 
which is much finer than any kintl of 
paper which can be produced. Among 
such substances are clay, sand and char- 
coal. The clay filter is known as a 
Berkfelcl filter and is always used with 
a suction apparatus. Fig. 20. 

The filter paper used comes in various 
grades, the best paper being pure white 
and the cheaper grades gray or brown. 
For very careful work, only the be.st 
grade of white paper should be used be- 


cause the colored papers usually con- 
tain soluble matter which passes throu^ 
with the liquid and sometimes spoils the 
product. Funnels which are used for 
filtering should be made so that the 
sides taper at an angle of 60®, for the 
reason that when the paper is folded in 
the customary manner it will only fit a 
funnel of this shape. 

Methods of folding filter paper. Fil- 
ter paper as usually sold is cut in cir- 
cles of various diameters to fit various 
sized funnels. For use they are folded 
exactly in half into a semi-circle and 
then folded over once more into a quar- 
ter circle. The paper is then carefuUy 
opened in the shape of a funnel by hav- 
ing three of the layers on one side and 
one on the other. When placing it in 
the funnel care should be taken to press 
the paper as far down in the funnel as 
it will go. If this is not done the weight 
of the liquid is apt to tear the paper. 
It is sometimes convenient to moisten 
the paper slightly in order to cause it to 
adhere to the sides of the funnel. Fig. 
21. For more rapid filtration the pa- 



per may be folded so as to form what is 
known as the plated filter. With a lit- 
tle practi.se, plated filters may be folded 
almo.st us quickly ns plain filters. The 
accompanying diagrams will show how 
this is done 



'riic p.'ipcr is first folded in a .semi- 
circle and (niarter circle as in making a 
plain filter. It is then opened out again 
to a sciiii-circle as shown in Figure 22. 
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One Bide iB then folded as shown in 
Figure 28 and again folded on itself 



as shown in Figure 24. The other side 
is then folded twice in the same man- 
ner. The paper is again opened to a 



semi-circle and will be found to have 
seven creases. The end segment is then 
folded half way back on itself and witli 
this last small fold as a guide, it is 
creased sixteen times, each time turning 
the paper over so as to crease it on op- 
posite sides exactly as a fan is made. 
It will then appear as Figure *26 and 
when opened up it will be found di- 
vided into thirty-two segments When 
placed in a funnel the paper will 
not fit closely to the glass and the 
filtered liquid will have free passage. 
Fig. 26. 


FIff. 25 

When plating a filter do not crease 
\he paper to the point l)e<'ause by so 
doing the paper will he weakened and 
will break under tlie weight of the 
liquid. Filter paper is sold already 
folded under the name of '‘Folded 
filter.” 

In order to nrotect this ]u)int which is 
weakest in a filter, it is sometimes neces- 
sary to make a miniature filter which 
Ats over the point and thus protects it 




Another method folding a filter 
paper which streng^ens the weak point 
is as follows: The paper is folded as 
usual into a semi-circle, next, the Bide 
AB is folded over along the line marked 
CD. The paper is now turned over and 



AE is folded along the line EF. When 
this paper is opened up the point will 
be protected by the presence of a double 
thickness of paper. Figs. 27, 28. 

Several types of funnels have been 
devised to hasten filtration. In some of 



these the inside of the glass is ribbed 
like a washboard to prevent the paper 
fr(»m coming in contcu t with the sides 
of tlie funnel at all points. Fig. 29. 

For filtering liquids which must be 
kept warm during the process, holders 
have been made with double walls and 




which may he filled with hot water. 
They are also provided with an offshoot 
which may he kept heated by a Bunsen 
burner as shown in Figs. 30^1. 
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Filtration under pressure may be re- 
sorted to when it is necessary to hasten 
the process. This may be accomplished 
by attaching a long piece of rubber tub- 
ing to the stem of a funnel and covering 
the other large end of the funnel with 
filter paper which is placed between two 
pieces of strong cloth which are tied se- 
curely to the outside of the funnel as 
shown in the illustration. If the funnel 
is now suspended over a large vessel 
and the liquid to be filtered poured 
through the tubing with the aid of a 
second funnel at the higher end, the 
pressure exerted by the long column of 
water will force the liquid through the 
filter paper much more rapidly them 
would otherwise be the case. Fig. S2. 



Fig. as 


Grinding and Pulverizing 

Reducing any substance to a state of 
fineness may be a difficult operation or 
an easy one, depending on the material 
at hand. If the substance is extremely 
hard^' recourse must be had to a me- 
chanical grinding mill of some kind. 
Numerous styles of these mills are on 
the market suitable for various pur- 
poses, from rock crushing to the simple 
pulverization of softer crystals. Fig. 83. 



In some types of pulverizing machines 
the substance is brought in contact with 
pebbles in a revolving drum, the con- 


stant agitation of the mass and the ac-> 
tion of the pebbles quickly reducing the 
substance to a more or less finely pul- 
verized state. The powder may then be 
recovered by sifting it from the pebbles. 

Figs. 84,85. The customary way of 




grinding small amounts of substances in 
the laboratory is with the aid of a mor- 
tar and pestle. These mortars are sold 
in glass, porcelain, agate and metal. The 
substance to be pulverized is added to 
the mortar in small quantities at a time 
and rubbed with the pestle by a circu- 
lar motion and more or less pressure. 
Fig. 36. Gummy and sticky substances 



which arc not easily pulverized may be 
ground satisfactorily in the presence of 
sand, provided that the substance is one 
which may be separated from the sand 
by some such means as taking advantage 
of its solubility or of a different specific 
gravity. 
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After the material has been reduced 
to a powder it may be separated into 
ortions of different degrees of fineness 
y means of wire screens which are 
made so as to allow powders of any 
desired fineness to pass through. These 
screens are numbered according to the 
number of openings to the square inch. 
Fig. 87. 



Fig. 87 


Precipitation 

The process of precipitation is re- 
sorted to by the chemist more often 
than by the artisan and is used to sep- 
arate certain elements which may be in 
solution, by adding some other chemical 
which combines with the element it is 
desired to separate, forming an insoluble 
compound which is immediately pre- 
cipitated. For instance, if it is desired 
to separate the element silver from a 
solution in which it is held as a soluble 
salt, such as silver nitrate, it is only 
necessary to add common table salt. 
This will combine with the silver to form 
silver chloride which will immediately 
separate as an insoluble precipitate. 
This precipitate may then be separated 
by filtration and the silver recovered. 
Any soluble salt of iro*" may be changed 
to an insoluble one the addition of 
ammonia, while copper may be made to 
act likewise by adding a soluble sul- 
phide. Any substance used tp pre- 
cipitate another is called a precipitant 
and the remaining solution is known as 
the supernatant fluid. 

Solution 

When any substance is dissolved in a 
solvent, it is said to be soluble and the 
resulting product is called a solution. 
When the solvent is alcohol, the product 
is ccdled an alcoholic extract or a tinc- 
ture. A substance which dissolves in 
water and which may be recovered in 
the same form by the evaporation of 
the water is said to be in simple solu- 
tion. If any chemical is used so that 
the substance is made soluble by chang- 
ing its state, it is known as a chemical 
solution and the original substance can- 


not be recovered in the same form in 
which it was added For instance, me- 
tallic copper is dissolved by nitric acid, 
but in the process the copper is changed 
to copper nitrate and therefore cannot 
be recovered as metallic copper. 

Water is the most used solvent, alco- 
hol takes second place and then such 
substances as glycerine, ether, acetone, 
turpentine, carbon tetra chloride, etc. 
The most used clicmical solvents are 
hydrochloric acid, nitric acid and 
ammonia. 

if there is any doubt as to whether 
a substance is soluble in water or in 
any otlier solvent, it is only necessary 
to shake it with some one of these and 
then to allow it to stand for a short 
time. If some of the liquid is then 
evaporated to dryness, there will be a 
residue left of more or less bulk depend- 
ing upon the extent to which the ma- 
terial is soluble in the particular sol- 
vent used. 

The principal aid to rapid solution 
is pulverization which allows the solvent 
to come in con'.act with as large a sur- 
face as possib.e. Heat is next in im- 
portance beca»uSe most substances are 
more soluble at high temperatures than 
they are at low temperatures. Agita^- 
tion hastens solution because it con- 



stantly replaces with fresh solvent any 
of the solution which immediately sur- 
rounds the solid and which would other- 
wise tend to retard the process because 
of its saturation. Numerous mechanical 
aids to agitation may be made by any- 
one handy with tools, after the pattern 
illustrated in Fig. 38. The power t** 
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operate this machine may be obtained 
from a water motor or any other sim- 
ple source. 

Maceration. When a substance is al- 
lowed to go into solution by simply 
placing it in contact with the solvent 
at ordinary temperatures, the process is 
called maceration. This operation is 
used when it is not permissible to use 
heat because of the danger of injuring 
the product. 

Infusion. When heat is applied in the 
above process by first boiling the water 
and pouring it over the material to be 
dissolved, the product is called an in- 
fusion. It is used when the substance 
may be submitted to a fairly high de- 
gree of heat for a short time without 
injury. It is employed almost exclusively 
in removing the soluble matter from 
flowers, leaves, roots, seeds, etc. 

Digestion. This is usually considered 
to mean the conversion of a substance 
into the soluble state with the aid of a 
solvent which is kept at a constant tem- 
perature for a rather long period of 
time, depending upon the natiire of the 
material. For this purpose a waterbath, 
a sandbath or an incubator is employed 
to maintain the desired degree of heat 
which is usually just below the boiling 
point of the solvent. The substance 
acted upon is placed in a covered dish 
to prevent rapid evaporation! and left 
to itself until the process is completed. 
It is principally used for the decomposi- 
tion of minerals which are but slowly 
acted upon by the solvent. 

Percolation. This is an economical 
and rapid method of extracting the 
soluble matter from a large mass of ma- 
terial with a minimum amount of sol- 
vent. For this purpose a piece appa- 
ratus known as a percolator is used. Fig. 
89. The drugs are first ground and 
stirred with the solvent to form a thick 
porridge which is then placed in the 
percolator. Care should oe taken that 
the drug is packed so that no fissures 
are present which would allow the sol- 
vent to pass through without coming into 
prolonge<i contact with the drug and 
yet not tight enough to prevent the 
solvent from seeping through.- Alcohol 
of the desired percentage is poured on 
the drug to form a layer of about 3 
inches and the percolator is then cov- 
ered. The maceration may be consid- 
ered at an end in about three days and 
the solvent allowed to run off. The 
quantity of the solvent used varies ac- 
cording to the degree of concentration 


of the extract it is desired to produce. 
The percolate is usually dividea into a 
first run corresponding to about 86% of 
the extractible matter and a secondary 
percolate may be as larm as may be 
necessary to complete me extracting. 



Fig. 80 Fig. 40 


This is then concentrated by distillation 
to any desired strength. 

Another method of extraction is that 
of shaking out. In this method the ob- 
ject is to remove certain substances 
from a liquid by means of adding an- 
other liquid in which the substance is 
more soluble. It is necessary that the 
second liquid be one which will not mix 
with the first. In practice, aqueous or 
alcoholic liquids containing nromnfic 
substances are shaken with chloroform, 
benzene, carbon tetra chloride, or sim- 
ilar liquids into which the aromatic sub- 
stance will pass. The mixture is then 
placed in what is known as a separating 
funnel and the heavier one which sinks 
to the bottom is allowed to pass off by 
opening the stop-cock. Fig. 40. 

Weighing 

The accuracy with which a substance 
may be weighed depends on the sensi- 
tiveness of the scale and the skill of the 
operator. The analytical chemist re- 
quires a balance which will weigh accu- 
rately such small amounts as one-tenth 
of a milligram. A scale for weighing 
material to be used in compounding 
recipes need not be sensitive to less than 
one-tpnth of a gram. The precautions 
to be observed in weighing are as fol- 
lows: Do not allow corrosive substances 
to come in contact with the metal pans 
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of a scale because the pans will be ruined 
and the material contaminated. Always 
counterbalance two pieces of paper or a 
dish on the pans and add the material 
to this. Do not touch the weights witli 
the fingers as they will soon become 
corroded and either increase or decrease 
in weight and thus interfere with the 
accuracy of the scale. Always manipu- 
late the weights with a pair of forceps. 
Figs. 41, 42. 



The metric system of wei^ts and 
measures is much more convenient than 
the English system and as its principles 
are learned in a few minutes all workers 
should purchase scales with gram 
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weights. Most formulas are based on 
the metric system and if avoirdupois 
weights are used it is necessary to con- 
vert one into the other before the work 
can go on. 

Formulas which are written so that 
the quantities are given in so many 
■parts of each ingredient are adapted to 
either system and if such figures as 
three parts of salt and one part of soda 
arc given, they may be interpreted as 
meaning three ounces of salt and one 
ounce of soda or three grams of salt and 
oiie gram of soda or any other amount 
that the worker finds convenient to em- 
ploy as a unit. 

It is always best, when trying a new 
recipe, to make a small quantity of a 
proauct the first time, so as not to 


waste materials and also so as to be able 
to change the consistency or color or 
other quality to suit one’s particular 
ideas, before the whole material is made 
up. It is also wi.se to use the best 
cbemirals procurable because as one 
gains experience the cheaper grades may 
he emj)loycd with more safety. 

Liquids may be weighed or measured. 
If weighed, the ve.ssel is fust counter- 
balanced on .the scale pan and the liquid 
is then added and weighed in the same 
way that a solid would be. 

A very convenient type of scales is 
shov.'n here. They are provided with a 
sliding weight which is a great aid in 
counterbalancing the pans in the event 
of paper or other container being 
necessary. Fig. 43. 



Specific Gravity 

A great many people have difficulty 
in understanding what is meant by spe- 
cific gravity, An effort will be made to 
explain what is meant by this term. 

It is well known that alcohol is 
lighter than water and that tar is 
heavier. If three vessels of the same 
size are each filled with one of these 
substances and then weighed it may be 
found that the alcohol may weigh two 
pounds, the water three pounds and the 
tar six pounds. From this it will be 
seen that the alcohol weighs % as much 
as the water and the tar twice as much. 
We are now able to say that any 
amount of this alcohol weighs % as 
much as the same quantity of watc.‘ 
This is the same thing as saying that the 
specific gravity of alcohol is % or ex- 
pressing in decimals .66 and the same 
thing as saying that the specific gravity 
of tar is 2. Water being the most 
abundant fluid we possess it is taken as 
the standard and is called 1. If any 
fluid is lighter than water its specific 
gravity is expressed as a decimal and if 
heavier it is expressed as a whole 
number. 

If it is desired to find ‘the specific 
gravity of a liquid, all that is necessary 
is to weigh a definite quantity of it in 
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4 Lottie known as a specific gravity 
t>ottle 9 Fig. 44, and then to fill the same 



Fig. 44 


bottle with water and weigh that. The 
weight of the liquid divided by the 
weight of the water gives the specific 
wavity of the liauid. It is necessary to 
deduct the weignt of the bottle itself 
from each weighing before the result is 
computed. The formula for this de- 
termination is as followsi 
Weight of substance 

* ^specific gravity. 

Weight of water 

For large quantities of liquids it is 
possible to use an instrument known as 
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a hydrometer which is placed in the ’ 
liquid. The extent to whicK the hydrom- i 


eter sinks depends upon the specific 
gravity of the liquid. Markings on the 
stem indicate the specific gravity and 
they may be read directly without any 
calculation. This instrument is made in 
many forms which arc classified accord- 
ing to whether they are to be used for 
liquids lighter or heavier than water. 
Fig. 45. 

Specific Gravity of a Solid 

The principle of this method is the 
same as for a liquid but the operation 
is somewhat different. If a solid is im- 
mersed in a liquid it will displace an 
amount which is equal to its own 
volume. At the same time it will lose in 
weight an amount which is equal to the 
weight of the amount of liquid it dis- 
placed. Therefore if we know the 
amount of weight it loses on being im- 
mersed in water, we know its volume 
and also the weight of the volume of 
water displaced. If its weight in air is 
divided by the amount it loses when 
placed in water or, what is the same 
thing, the weight of water displaced, the 
result is its specific gravity. Substances 
soluble in water may have their spe- 
cific gravity estimated by weighing 
them in some liquid in which they are 
insoluble. For instance, the specific 
gravity of sugar may be taken in alco- 
hol and then converted into its true 
figure by proportion. 

The specific gravity of substances 
lighter than water may be taken by at' 
taching to them a heavier mass of metal 
which will make them sink. The spe- 
cific gravity of the metal is then de- 
ducted from that of both together and 
the specific gravity of the swstance is 
I the remainder. 
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It will be noticed that many of the fonnulas in this book call for so many parts 
of each ingredient rather than for so many ounces or other definite amounts. For 
instance, on page 145 the formula for camphor ice is given as follows: 

9 

White wax 16 parts 

Benzoated suet 48 parts 

Camphor, powdered 8 parts 

Formulas like the above are given in parts in order that they may be easily com- 
pounded by the worker who has but little equipment. As it may not always be 
necessary to make the exact quantity that a definite formula would produce, 
formulas stated in parts lend themselves more rewiily to variations in total quan- 
tity of finished product, as explained more fully below. 

Formulas expressed in parts fall into three general classes; those in which all 
the ingredients are liquid, those in which all are solid, and those in which solids and 
liquids are mixed. 


CLASS I 


Ingredients Are All Liquids 


The formula may call for parts and half parts as follows: 


Chromic acid 
Ammonia 
Sulphuric acid 
Cuprammonia sol. 


21/2 parts 
15 parts 
1/2 part 
30 parts 


In this case one part may be considered to mean one cupful and 10 parts to 
mean 10 cupfuls. If this will make more or less tlian the quantity desired, all that 
Is necessary is to substitute one spoonful for each part if less is W'anted, and one 
quart for one part if more is wanted. The following examples will make this clear; 


For a small quantity use the following: (The figures in the original formula 
are doubled so as to make the fractions whole numbers.) 


Chromic acid 
Ammonia 
Sulphuric ^cid 
Cuprammonia sol. 


5 spoonfuls 
30 spoonfuls 
1 spoonful 
60 spoonfuls 


For a larger quantity use the following: 
Chromic acid 
Ammonia 
Sulphuric acid 
Cuprammonia sol. 


272 quarts 
15 quarts 
1 pint 
30 quarts 
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CLASS II 


Ingredients Are All Solids 

Where the ingredients ore oil soliils, parts may be considered to mean ounces* 
pounds or tons, depending upon the quantity desired, as follows: 


ORIGINAL RECIPE 

Borax parts 
Glass 10 parts 
Soda 3 parts 


FOR SMALL QUANTITY 
TAKE 

21/2 ounces 
10 ounces 
3 ounces 


FOR LARGER QUANTITY 
TAKE 

21/2 pounds 
10 pounds 
8 pounds 


CLASS III 

Ingredients Are Solids and Liquids in Combination 

The following formula calls for a certain number of parts of substances, some 
of which are solid and some liquid: 

Beeswax 8 parts 

Water 56 parts 

Potash carbonate 4 parts 

For a small quantity use one-eighth of the figures given and consider tliein os 
ounces: 

Beeswax 1 ounce avoirdupois 

Water 7 fluid ounces, or a little less than pint 

Potash carbonate ounce avoirdupois 

For a larger quantity use; 

Beeswax 8 pounds 

Water 56 pounds, equal to 56 pints, or 7 gallons 

Potash carbonate 4 po-unds 


In cases where liquids are of such nature, that they cannot be measured in fluid 
ounces, it is necessary to weigh them just as solids are weighed. Thick tar would 
be such a substance, and in this case a vessel is counterbalanced on the scale and 
sufficient additional weights added to the pan to make up the required amount 
The tar is then added until the scale balances. 



WHERE TO BUY CHEMICALS AND SUPPLIES 


ANILINE COLORS AND 
DYESTUFFS 

Albanil Dye & Chemical Co. 

386 Washington St., New York 13, N. Y. 

Bachmeicr & Co., Inc. 

154 Chambers St., New York 7, N. Y. 

National Aniline DyestuflFs, 

Allied Chemical Corp. 

40 Rector St., New York 6, N. Y. 

ASPHALTS AND PITCHES 

American Bitumuls & Asphalt Co. 

1200 State St., Perth Amboy, N. J. 

Metropolitan Asphalt Corp. 

151-50 6th Road, Whitestone, N. Y. 

Pioneer Asphalt & Asphalt Products, 
Witco Chemical Co., Inc. 

122 East 42nd St., New York IT, N. Y. 

BARBERS* SUPPLIES 

Buchholtz & Co., Inc. 

613 Third Ave., New York 16, N. Y. 

Cosmo Equipment Corp. 

36 West 15th SI., New York 11, N. Y. 

Laraia Sales Co. 

367 Bowery, New York 3, N. Y. 

BOTTLE CAPS AND SEALS 

Crown Cork & Seal Co., Inc. 

10 Columbus Circle, New York 19, N. Y. 

Ferdinand Gutman & Co. 

3611 14th Ave., Brooklyn 18, N. Y. 

Penn Cork & Closures, Inc. 

1166 Manhattan Ave., Brooklyn 22, N. Y. 

BOTTLERS’ EQUIPMENT 

Armstrong Cork Co., Inc. 

296 Fifth Ave., New York 16, N. Y. 

Budde fit Westermann 

360 Broadway, New York 13, N. Y, 

Crown Cork fit Seal Co., Inc. 

10 Columbus Circle, New York 19, N. Y. 


BOXES (Cosmetic) 

Brandwell Sales Corp. 

40 East 19th St., New York 3, N. Y. 

Calumet Manufacturing Co., Inc. 

565 Fifth Ave., New York 17, N. Y. 

Washington Box fit Paper Co., Inc. 
5601 First Ave., Brooklyn 20, N. Y. 

BOXES (Paper) 

Acme Folding Box Co., Inc. 

1495 Herkimer St., Brooklyn 33. N. Y. 

Robert Gair Division, 

Continental Can Co., Inc. 

530 Fifth Ave., New York 36, N. Y. 

Paper Box Co. of America 

69 West 23rd St., New York 10, N. Y. 

BOXES (Wooden) 

Bogert fit Hopper 

101 West 31st St., New York 1, N. Y. 

Marcy Packing Box Co. 

706 Greenwich St., New York 14, N. Y. 

Mercer Box & Lumber Corp. 

202 West Houston St., 

New York 14, N. Y. 

CANS 

American Can Co. 

99 Park Ave., New York 16, N. Y. 

Atlantic Can Co. 

300 Park Ave., Delawanna, N. J. 

Continental Can Co., Inc. 

530 Fifth Ave., New York 36, N. Y. 

CHEMICAL APPARATUS 

American Scientific Supply Co., Inc. 
P.O. Box 61, h^imhurst, N. Y. 

Marlboro Research Corp. 

Milton, N. Y. 

New York Laboratory Supply Co., In 
76 Varick St., New York 13, N. Y. 

Standard Scientific Supply Corp. 

808 Broadway, New York 3, N. Y. 



CHEMICALS 

Allied Chemical Corp. 

4-0 Hector St., New York 6, N. Y. 

American Cyanamid Co. 

Bound Brook, N. J. 

McKesson & Robbins, Inc. 

225 Fourth Ave., New York 3, N. Y. 

John H. Winn Co., Inc. 

124 West 23rd St., New York 11, N. Y. 

CHEMISTS (Analytical) 

Associated Analytical Laboratories 
336 Lexington Ave., New York 16, N. Y. 

Bendiner & Schlesingcr, Inc. 

Third Ave. and 10th St., 

New York 9, N. Y. 

New York Testing Laboratories, Inc. 

47 West St., New York 6, N. Y. 

CHEMISTS (Industrial, Consulting 
& Research) 

Associated Research Chemists 
84 County Court House Road, 

Garden City Park, N. Y. 

Association of Consulting Chemists 
and Chemical Engineers, Inc. 

60 East 41st St., New York 17, N. Y. 

Industrial Testing Laboratories 
220 East 23rd St., New York 10, N. Y. 

COLORS AND DYESTUFFS 

Albanil Dye & Chemical Co. 

385 Washington St., New York 13, N. Y. 

Fezandie & Spcrrlc, Inc. 

205 Fulton St., New York 7, N. Y. 

Gcigy Chemical Corp. 

Saw Mill River Road, Ardsley, N. Y. 

ESSENTIAL OILS 

Dodge & Olcott, Inc. 

180 Varick St., New York 14, N. Y. 

Florasynth Laboratories, Inc. 

900 Van Nest Ave., New York 62, N. Y. 

Magnus, Mabee & Reynard, Inc. 

16 Desbrosses St., New York 13, N. Y. 

Albert Verley & Co. 

1375 East Linden Ave., Linden, N. J. 

FLAVORING EXTRACTS 

American Food Laboratories, Inc. 

1000 Stanley Ave., Brooklyn 8, N. Y. 

Food Materials Corp. 

254 West 31st St., New York 1, N. Y. 

W. Sheinker & Son, Inc. 

59-12 37th Ave., Woodside 77, N. Y. 


GLASS BOTTLES AND JARS 

Hazel-Atlas Glass Division, 

Continental Can Co., Inc. 

415 Madison Ave., New York 17, N. Y. 

Jacob Rice Glass Co., Inc. 

625 West 23rd St., New York 11, N. Y, 

J. W. Wilson Glass Co., Inc. 

26 North 3rd St., Brooklyn 11, N. Y. 

GUMS AND RESINS 

T. M. Duche & Sons, Inc. 

117 Hudson St., New York 13, N. Y. 

Morningstar-Paislcv, Inc. 

630 West 61st St, New York 19, N. Y. 

Shawinigan Resins Corp. 

22 East 40th St., New York 16, N. Y. 


LABELS 

American Label Co. 

216 West 18th St., New York 11, N. Y. 

Dennison Manufacturing Cx). 

370 Lexington Ave., New York 17, N. Y. 

New York Label & Box Corp. 

275 Seventh Ave., New York ), N. Y. 

U. S. Printing & Lithograph Co. 

576 Madison Ave., New York 22, N. Y, 


MINERAL FILLERS 

A & T Mineral Service 
218-28 Merrick Road, 

Springfield Gardens, N. Y. 

Chas. B. Chrystal Co., Inc. 

53 Park Place, New York 7, N. Y. 


OILS AND FATS 

Archer-Daniels-Midland Co. 

226 Broadway, New York 7, N. Y. 

National Oil Products Co. 

16 Essex Street, Harrison, N. J. 

Welch, Holme & Clark Co., Inc. 

1 Hudson St., New York 13, N. Y. 


PAINT COLORS AND PIGMENTS 

American Cyanamid Co. 

Pigments Division 

30 Rockefeller Plaza, New York 20, N. Y. 

Fezandie & Spcrrle, Inc. 

206 Fulton St., New York 7, N. Y. 

H. Kohnstamm & Co., Inc 
161 Ave of the Americas, 

New York 13, N. Y. 



PAINT AND PAINT MATERIALS 

Emil Janovic & So, Inc. 

1292 First Ave., New York 21, N. Y. 

Empire State Paint Supply Co., Inc. 

828 Lenox Ave., New York 27, N. Y. 

Pratt & Lambert, Inc. 

83-01 88th Ave., Long Island City, N. Y. 

PAPER (Glassine) 

Baehm Paper Co., Inc. 

219 Fulton St., New York 7, N. Y. 

Dcerfield-Glassine, Inc. 

Monroe Bridge, Mass. 

Hamersley Manufacturing Co. 

110 East 42nd St, New York 17, N. Y. 

PERFUMERS AND SOAP- 
MAKERS SUPPLIES 

See under Essential Oils 


PHOTOGRAPHIC CHEMICALS 

Medo Photo Supply Corp. 

902 Broadway, New York 10, N. Y. 

Peerless Camera Stores 

415 Lexington Ave., New York 17, N. Y. 

Willoughby Camera Stores, Inc. 
no West 32nd St., New York 1, N. Y. 


PLATING 

Gould Electro-Plating Co., Inc. 

417 East 76th St., New York 21, N. Y. 

D. W. Haber & Son, Inc. 

8 West 19th St., New York 11, N. Y. 

Masters Electro-Plating Assn., Inc. 

69 East 4th St., New York 3, N. Y. 

RESINS (Synthetic) 

See under Oums and Resins 

SOLVENTS 

Chemical Solvents, Inc. 

60 Park Place, Newark, N. J. 

Diamond Alkali Co. 

99 Park Ave., New York 16, N. Y. 

Sinclair Petrochemicals, Inc. 

600 Fifth Ave., New York 20, N. Y. 

WAXES 

Bareco Wax Co. Division, 

Petrolite Corp. 

160 East 42nd St., New York 17, N, Y. 

Dura Commodities Corp. 

20 Vessey St, New York 7, N. Y. 

S. C. Johnston & Son, Inc. 

33-16 Woodside Ave., 

Long Island City, N. Y. 




COMMON OR EVERYDAY NAMES OF 
CHEMICAL SUBSTANCES 


Common Nameu Chemical Names 

AQUA FORTIS NITRIC ACID 


AQUA REGIA 

BAKING SODA 

BARYTA. HEAVY SPAR . .. 
BARYTES 

BLUR STONE. BLUE VITRIOL 

BORAX. TYNKAL 

BRIMSTONE 

BUTTER OF ANTIMONY 
CAI.OMEl. 

CARBOLIC ACID 
CAUSTIC POTASH 
CAUSTIC SODA . 

CHALK 

CINNABAR 

COPPERAS. GREEN VITRIOL 
CORROSIVE SUBLIMATE 
CREAM OF TARTAR 
EPSOM SALTS 

FLAKE WHITE, PEARL WHITE 

FLUORSPAR 

GLAUBERS SALTS 

GRAIN ALCOHOL 

GYPSUM 

HORN SILVER 

HYPO 

LAUGHING GAS 

LITHARGE 

LIVER OF SULPHUR . . . . 

LUNAR CAUSTIC 

LYE 

MAGNESIA 


NITRIC AND HYDROCHLORIC ACIDS 

SODIUM BICARBONATE 

BARIUM OXIDE 

. ..BARIUM SULPHATE 

COPPER SULPHATE 

SODIUM TETRABORATE 

SULPHUR 

ANTIMONY TRICHLORIDE 

MERCUROUS CHLORIDE 

PHENOL 

POTASSIUM HYDROXIDE 
SODIUM HYDROXIDE 

CALCIUM CARBONATE 

MERCURY SULPHIDE 

FERROUS SULPHATE 

MERCURIC CHLORIDE 

... POTASSIUM BITARTRATE 
. . . MAGNESIUM SULPHATE 
.. BISMUTH SUBNITRATE 

CALCIUM FLUORIDE 

SODIUM SLXPHATE 

ETHYL ALCOHOL, ETHANOL 

CALCIUM SULPHATE 

SILVER CHLORIDE 

SODIUM THIOSULPHATE 

NITROUS OXIDE 

LEAD OXIDE 

POTASSIUM SULPHIDE 

SILVER NITRATE 

. ... SODIUM OR POTASSIUM HYDROXIDE 
. ..MAGNESIUM OXIDE 


METHYLATED SPIRITS. WOOD ALCOHOL METHYL ALCOHOL— METHANOL 

MOSAIC GOLD TIN BISULPHIDE 

MURIATIC ACID HYDROCHLORIC ACID 

OIL OF VITRIOL SULPHURIC ACID 

ORPIMENT ARSENIC TRISULPHIDE 

PEARL ASH POTASSIUM CARBONATE 



COMMON OR EVERYDAY NAMES OP 
CHEMICAL SUBSTANCES 


Oommon Jlame* ChenUeal Names 

PLASTER OP PARIS CALCIUM SULPHATE 

PLUMBAGO. BLACK-LEAD GRAPHITE 

PRECIPITATED CHALK CALCIUM CARBONATE 

PRUSSIAN BLUE FERRIC-FERROCYANIDE 

PRUSSIC ACID HYDROCYANIC ACID 

PYRO PYROGALLIC ACID 

QUICKLIME CALCIUM OXIDE 

QUICKSILVER MERCURY 

RED LEAD, MINIUM LEAD OXIDE 

ROCHELLE SALT POTASSIUM AND SODIUM TARTRATE 

SAL AMMONIAC AMMONIUM CHLORIDE 

SAL SODA SODIUM CARBONATE— CRYSTALLINE 

SALT OF SORREL POTASSIUM QUADROXALATE 

SALT (COMMON) SODIUM CHLORIDE 

SALTPETER CHILE SODIUM NITRATE 

SALTPETER. NITRE POTASSIUM NITRATE 

SAL VOLATILE AMMONIUM SESQUICARBONATB 

SALT OF HARTSHORN AMMONIUM CARBONATE 

SLAKED LIME CALCIUM HYDROXIDE 

SODA ASH SODUBI CARBONATE 

SPIRIT OF HARTSHORN AMMONIA 

SPIRITS OF SALT HYDROCHLORIC ACID 

SUGAR OF LEAD LEAD ACETATE 

TARTAR EMETIC ANTIMONY AND POTASSIUM TARTRAT 

TIN ASHES STANNIC OXIDE 

VERDIGRIS .* COPPER ACETATE 

VINEGAR ACETIC ACID 

WASHING SODA SODIUM CARBONATE 

WATER GLASS SODIUM SILICATE 

WHITE COPPERAS ZINC SULPHATE 

WHITE LEAD LEAD CARBONATE 

WHITE VITRIOL ZINC SULPHATE 

WRITE ZINC ZINC OXIDF 



LATIN NAMES OF DRUGS AND CHEMICALS 
TRANSLATED INTO ENGLISH 


Latin has been universally adopted in miting prescriptions. Necessity de- 
manded a uniform international method, and since Latin \ras the universal 
language when science and chemistry were in their infancy, its use has been 
retained throughout the civilized world. It was not adopted, as supposed by 
many, in order to mystify or to enable purveyors to charge exorbitant prices 
for simple products. 


AbHlnthlnm (Artemisia absinthium ) — 

Wormwood 

Acacta (Mucilago acacia) — Qum Arabic 
Acetnm Opil — Vinegar of Opium 
Acetam Sclllae — Vinegar of Squill 
Acldum Acetlcnm dllatiun — ^Acetic acid 
diluted 

Acldum Araenoflom — White arsenic. Ar- 
senous acid 

Acldum Bensotcnm — Benzoic acid 
Acldum Bortcum — Boric acid 
Acldum Carbollcum (Phenol) — Carbolic 
acid 

Acldum Cftrlcum (Syrupus acldl C.) — 
Citric acid 

Acldum Hydrocbloricum — Muriatic acid, 
Hydrochloric acid 

Acldum Hydrocyanlcum dllutum — 

Prussic acid 

Acldum Hypopbospborosum dllutum — 
Diluted hypophosphorous acid 
Acldum Lactlcum — Lactic acid 
Acldum Nltrlcnm dllutum — Diluted Ni- 
tric acid 

Acldum Olelcum — Oleic acid 
Acldum Pboapboiicum — Phosphoric acid 
Acldum Sallcyllcum — Salicylic acid 
Acldum Stcaricum— Stearic acid from 
solid fats 

Acldum SulpbnroBum — Sulphuric acid: 

sulphur dioxide and water 
Acldum Taaulcum — Tannic acid, from 
Nutgall 

Acldum Tartaiicnm — Tartaric acid 
Aconltnm — Aconite, Aconitum Napellus 
^tbcr (Ethyloxide)— Ether 
Alcobol dllutum (alcohol 60% and 
water) — Diluted Alcohol Sj^’int 
Allium (syrupus Allii) — Garlic 
Aloe Barbadenala (Aloe vera) — Barba- 
does Aloes 

Aloe Socotrina (Aloe perryi) — Socotrine 
Aloes 

Alumcn (Alumen Exslccatum) — Alum, 
Dried or burnt Alum 
Alumlnl Hydras — Aluminum hydrate 
Alnmlnl Sulphas — Aluminum Sulphate 
Ammonlacum (Gum of Dorema ammonia- 
cum) — Ammoniac 

Ammonll Bensoas — Ammonium Ben- 
zoate. 

Ammoall Bromidum — Ammonium Bro- 
mide 


Ammoull Cariionaa (Preparation Spirl- 
tus Ammonlee aromatlcus) — Ammo- 
nium Carbonate, aromatic spirits of 
ammonia 

Ammoull CTbloiidnm — ^Ammonium chlo- 
ride 

Ammonll lodldnm — ^Ammonium iodide 
Amylum (Glycerltum Amyll) — Starch 
Antimonll et Potassl Tartraa — Tartar 
emetic. Tartrated antimony 
Antimonll Sulpbldum — Antimony Sul- 
' phlde 

Apocynum (Apocynum cannabinnm) — Ca- 
nadian hemp 

Aqua deetlllata — Distilled water, pure 
water 

Aqua ammonim (10% by weight of gas) 
— Ammonia water; aromatic spirits 
of Ammonia 

Aqua Ammonlm fortlor (28% by weight 
of gas) — Stronger ammonia water 
Aqua AnIsI — ^Anlse Water 
Aqua Campbone — Camphor water 
Aqua Cblorl— Chlorine water 
Aqua Fmenlcull — Fennel water 
Aqua HydrogcnII Dloxldl — Hydrogen 
dioxide 

Argcntl Cyanldum (AgCN) — SilTer cy- 
anide 

ArgentI lodidum (Agl) — Silver iodide 
Argcntl Nltraa (AgNOt) — Silver nitrate 
Argcntl Nltraa Fuana — Lunar caustic 
Argcntl Oxidum (AgiO) — Silver oxide 
Arnlem Flores (Arnica mentana) — ^Arnica 
flowers 

Aracnl lodldnm (Asia) — ^Arsenic Iodide 
Aaafoetlda (Ferula ftttida) — Asafstida 
Aaclcplaa (Asclepias tuberosa) — Pleurisy 
root 

Aapldlnm (Dryopteris marginslit) — Male 
fern 

Atroplnm (Alkaloid of AtroPa belladonna) 
— Atropine, deadly nightshade 
Anri ct Sodll Cblorldnm — (]k>ld and So- 
dium Chloride. 

Bclladonnm Folia (Atropa bel l a d onna) 

Belladonna leaves 

Belladonnas Radix — Belladonna root 
Bcnalnum (from Petroleum)~*Bensin 
Bcnsolnnm (Styrax beneoin) — Balsamlo 
resin, Benzoin 

Blamutbl ct Ammonll CItraa — Bismuth 
and ammonia citrate 



LATIN NAMES TRANSLATED INTO ENGLISH 


Ar/’onla iBry<mia alha) — Bryony 
Bachu {Barosma betulina) — Buchu 
OttffelBa — Chief extract of Tea and 
Coffee 

CtilCclBa Cltrata — Cltrated caffeine 
CalamiM (Acornus calamus) — Sweet ftug 
CimicU Bromldam — Calcium Bromide 
Calcli Chlortdlnm — Calcium chloride; 
Lime and chloride 

Cdlcll Hypophoaphls — Calcium Hypo- 
phosphite 

Oalcii Sulphna Bxslecatos — Dried Gyp- 
sum 

Calendula (Calendula ofiicinalis) — Marig^old 
Calamba (Jateorhisa palmate) — Calumba 
Calx (CaO from white marble, calcium 
carbonate, oyster shells) — Lime 
Calx Chlorinata — Chlorinated lime 
Calx Solphnrata — Sulphurated lime 
Camboiirta (sum-resin Garcinla Han- 
burii) — Gamboge 

Camphora (Steropten Ctnnamomum cam- 
phora) — Camphor 

Caaaabla Indica (Cannabis sativa) — Indian 
hemp 

Olatkarta (Insect, Caniharis vesicatoria 
dried) — Spanish flies 
Capalenm (Capsicum fastiffiatum) — Cayenne 
pepper 

Carbo Aalmalla — Animal charcoal 
Carbo LIgni — Charcoal 
CardaaiOBiaaa (Eletiaria rtpens) — Carda- 
mom 

Caacarllla (Croton eluteria) — C as car ill a 
Caasla Fistula — Purging Cassia 
Cetrarla — Iceland Moss 
Cbarta Potsssll-Nitratfa — Potassium Ni- 
trate paper 

Charts Slnapla— Mustard paper 
Chenopodlnm — ^American wurmseed 
Chloral — Chloral hydrate 
Chloroformnai — Chloroform 
Chondms — Irish moss, Carragheen 
Coes (Erythroxylon coca) — Coca 
CocalniD llydrochloras — Hydrochlorate 
of Cocaine 

Coccus (female bug Coccus cacti) — Co- 
chineal 

Codefna — Alkaloid from Opium 
Coll€»dlum — Pyroxylin, ether and alco- 
hol 

Coll€»dlum Flexile — Flexible Collodium 
Colocynthls (Citrullus colocyntkis) — Colo- 
cynth 

Creosotum — Mixture of Phenols of 
wood-tar; creosote 

Creta praeparata (CaCO«) — Prepared 
Chalk 

Crocus (Crocus sativus) — Saffron 
Cuheba (Piper cubeba) — Cubeb 
CuprI Sulphas — Copper sulphate 
Blastica (Hevea) — India-rubber 
Bmplastrum — Plaster 
Baiulsoai — Fmulsion 

ICu^^alyptolr (Eucalyptus globvf**s ) — Euca* 
lyptus 

Fupatorluna (Eupatorium perfoliatum) — 
Thoroughwort. 

Bxtractum — Extract. 

Fol Boris — Oxgall, ox bile 

Fanrl Carbonas Saecharatus — Suga\^d 
Iron carbonate 


Ferrl Chlorldum — Iron chloride 
Ferrl Cltras—Iron citrate 
Ferrl et Ammonll'^tras — Iron and am- 
monia citrate 

Ferrl et Ammonll Sulphas — Iron and 
am. Sulphate 

Ferrl et Ammonll Tartras — Iron and 
am. tartrate 

Farrl et Strychnlnie CItras — Iron and 
Strychnine citrate 

Ferrl Hypophosphls — Iron and hypo- 
phosphite 

Ferrl Sulphas — Iron Sulphate 
Ferrum — Iron 

Glyeerinum — Glycerin, from decomposi- 
tion of fats 

Hamamella — Witch hazel 
Hedeoma — Pennyroyal 
Hamulus (H. lupulus) — Hops 
Hydrargyirl Chlorldum Corroslvum — 
Corrosive mercuric chloride, corro- 
sive sublimate 

Hydrargyrum (Hg) — Mercury, Quick- 
silver 

Ichthyoeolla — Isinglass 
Infusa— In fusion. 

lOdoformum — A preparation containing 
Iodine 

lodum (I) — A heavy metal 
Ipecacuanha (Cephctlxs I.) — Ipecac 
Llnlmeatum — Liniment 
Ltnum (Linum usiatissimum) — Flaxseed, 
Liquor Colds — Solution of Lime, lime 
water 

Llthll Bensoas — Lithium Benzoate 
Lobelia (Lobelia inflata) — Lobelia 
Lupullnium (Humulus lupulus) — Lupulin 
Mads (Myristica fragtans) — Mace 
Magnesia (MgO) — Calcined Magnesia. 
Light magnesia 

Mangnni Dloxlduni — Black oxide of 
Manganese 

Matricaria (M. chamomiUa ) — German 
Chamomile 

Mlstura Creta*^ — Chalk mixture 
Morphlnn; —Morphine, Alkaloid of 
Opium, Poppy plant 
MoschuN — Mu.sk, from preputial folli- 
cles of Mu.sk ox 

Mncllaao — Mucilage of various gums 
and extracts 

Naplithnicnuiii — Hydrocarbon from coal 
tar 

Naphthol — Phenol or alcohrl from coal 
tar, derivative from coal tjir camphor 
ffux Vomica (Strychnos nux-vomica) — Nux 
Vomica. Strychnia Alkaloid 
Oleatiim — Acid oil from fats 
Oleorcsinn — Resin oils, composed of 
ether, the resins of the plant, and 
minerals 

Oleum — Fixed or volatile oils from 
plants and organic substances, as Oil 
of Bergamot, oil of tar 
Oleum Adlpls — A flxed oil expressed 
from lard 

Opil Fulvls — Powdered Opium 
Opium {Papaver somniferum) — “Sleep mak- 
ing Poppy,” thick exudation of poppy: 
alkaloid, morphine. Heroine, etc. 
Pancreatluum — Enzymes from pancreas 
oi warm blooded anlmala. Bnxymea 



LATIN NAMES TRANSLATED INTO ENGLISH 


are substancep In an elementary cell 
which enter food and cause a chem- 
ical changre that bren^ke up the foot 
for digestive purpoaee, Into starch 
and other protelds 

Pepslmim (enzyme from stomachs of 
healthy plgrs, etc.) — Pepsin. Digests 
3000 times Its own weight of Albu- 
men 

Pepslnnm Sacclmititam — Sugared pep- 
sin, 9 to 1 

Petrolatum lilquldum — ^Liquid Petro- 
leum 

Phosphoma — Phosphorus 
Phyaoetlgma (P. venenosum) — Calabar 
bean 

Pllocarpua (P. selloanus) — Jaborandi 
Pimenta {Pimenta officinalis) — Allspice 
Piper (Piper nigrum) — Black pepper 
PIperInum — Neutral principle obtained 
from pepper, etc. 

Plx Burjpntndlca (Abies excelsa) — Resin o* 
Burgundy Pine 

PIx Liqnlda (Pinus palustris) — Pine tar 
Plumbum — Lead. Lead combines with 
several remedies 

PlumbI acetaa — Lead acetate, sugar of 
Lead 

Podophyllum (P. pcltatum) — Roots of 
May Apple 

Potaaaa (KOH) — Potash. Combines 

with several minerals 
PotniMia cum Calcc — Potassa with Lime 
Potassa Snlphurata — Lime of Sulphur; 

Sulphurated potassa 
Potassll Acetaa — Potassium Acetate 
Potaaall lUcarbonaa — Potassium Bicar- 
bonate 

Potaaal lllchromaa — Potassium Bichro- 
mate 

Potaaall llltartraa — Cream of Tartar 
Po'tnmill et Sodll Tartraa — Rochelle Salts 
Potanalt NItraa — Saltpetre. 

P^n'O'vyiiiinin — Soluble Clun Cotton 
HcfvlTia — Rosin. Rosins are made by dis- 
tilling off volatile oils 
Sapo — Soap. White Castile prep Soda 
and Olive oil 

Sapo Mollis-— Soft Soap, Linseed oil 40. 

potassa 9, alcohol 4, water sufficient 
SInapla Alba (Brassica alba) — White mus- 
tard 

SInapla Nigra (Brassica nigra) — Black 
mustard 

Sevum (Fat of Ovls Arlej) — Mutton 
suet 

Soda — Soda 

Sodium and Sodit — Soda (Combines 
with a large number of bases to form 
sodium compounds, of which but few 
have common names) 

Sodfl Acetaa — Soda and acetic acid 
Sodft Aracnna — Soda and arsenic 
Sodfl Bensoaa — Benzoate of soda 
Sodfl BIcarbonas — Bicarbonate of soda 
Sodfl Chlorfdum (NaCl)— Salt 
Sodft Sulphaa — Glauber's Salt 
•ptrltu — Spirit. (Combination of alco- 


hol or etherlal oils with medicinal or 
other substances) 

Splrftua Mcnthm Vlrldla — Essence of 
Spearmint 

Splrftua Myrcim, Spirit of Myrcla — Bay 

rum 

Spirltua PerrI chlorldl — Chloride of 
Iron 

Spirltua Hyoscyaml — Henbane, Fetid 
nightshade, Poison tobacco 
Spirltua lodi — Metallic element from 

seaweed 

Spirltua Myrrhae — Myrrh 
Spirltua Nncla Vomlcm — Nuz vomica, 
poison nut of India 

Spirltua Opil — Opium, Laudanum, Poppy 
plants. Alkaloids are morphine, co- 
deine, narcotine, papaverine, the- 
balne, laudamine, etc. 

Strychnia (Strychnos nux-vomica) — Alka- 
loid of Nux Vomica 
Sulphurla lodidum — Sulphur Iodide 
Sulphur Lotum — Washed Sulphur 
Syrupua — Syrups are forms of prepar- 
ing a great number of medicines, 
both single and In formulas, but gen- 
erally act only as a medium. Syrups 
are made of 850 parts of sugar and 
150 parts of water, and cannot be de- 
scrlbeu except by formulas. 

Tabneum (Nxcotiana tabacum) — Tobacco. 
Terebinthlua (Pinus palustris) — Oleoresln, 
Turpentine 

Terebinthina Canadcnala (Abies balsamea) 
— Canada balsam, Balsam of Fir 
Thymol (Phenol of Thymus tmlgaruy 
— Thyme, Garden Thyme 
Tfnetura — Tinctures are alcoholic solu- 
tions, of non-volatile substances, al- 
cohol acting as solvent and preserva- 
tive 

Tlnctura Asafmtfdae — Asafetlda 
TInctura Caanabla Indless — Indian 
Hemp, Weed of Hashish 
Tlacturn Cntifbariills — Spanish fly 
Tlnctura Capsid — Capsicum, Red Pep- 
per 

Tlnctura CardamomI — Cardamom 
Trfturutloaes — Triturations — usually 
prepared with 90% of sugar of Milk 
and 10% of the principle 
Trochlscl — Lozenges or troches are pre- 
pared with mucilage and sugar, and 
the principle, intended to dissolvti 
slowly In the mouth 
Trochlacl Acldl TannIcI — ^Tannic add 
Trochlscl Ammontl dilortdl— Ammo« 
nium Chloride and additions 
Trochlscl Cretse — Chalk and additions 
Ulmus — Slippery Elm 
Unprucatum — Lard (8 parts) Yellow 
wax (2 parts). Ointment 
VInl Galilei — Brandy 
Vltcllas — Yolk of egg 
ZtncI Acetao — Zinc Acetate 
Zlacam — Zinc (Metallic Zinc is com- 
bined with a number of medicinal 
principles) 



LATIN ABBREVIATIONS WITH 
ENGLISH DEFINITIONS 


each 

Abd.— The belly 

Acc. — ^Accurately 

Ad. — To, up to 

Adhlb. — To be administered 

Ad. lib. — At pleasure 

AdL mov. — ^Let there be added 

Mg . — ^The sick one 

Afflt. — Shake, stir 

Aerlt. ante sum. — Shake before taking 

Alb.— White 

Alt. — ^The other 

Alt. hor. — Every other hour 

Alv. — ^The belly, the bowels 

Amp. — ^Larse 

Aq. (Aqua) — ^Water 

Aq. astr. — ^Frozen water 

Aq. bull. — Boillns water 

Aq. ferv. vel cal. — Hot water 

Aq. pot. — Drinking water 

Bala — Balsam 

Ben — Well, good 

Bib.— Drink (thou) 

Bla — ^Twlce 

Bis In die. — Twice a day 
Bol. — ^A largre pill 
Brach.— Arm 

Bui.— Let It, or them, boll 
But. — Butter 

C. — ^A irallon 

Calom. — Mild chloride of mere. 

Cap. — Let him take 

Caput. — Of the head 

Carbas.- Linen, lint 

Caute.— Cautiously 

Cc.— Cubic centimeter. (One Gram) 

Cena. — Supper 

Chart. — Paper 

Chin, (cinchona) — Quinine 

Clb. — Food, victuals 

Coch. (cochleare — ^By Teaspfl. 

Coch. amp. — ^A dessertspfl. (31j) 

Coch. mag.- Tablespfl., Half Ounce 
( 880 ) 

Coch. med. — ^Dessertspfl. — (51J) 

Coch. parv. — Teaspfl. (3J) 

Golat. — Of the strained liquor 
Coll. — ^The neck 
Collum. — ^A nasal wash 
Collut. — ^A mouth wash 
Commla — ^Mlx together 
Concls. — Cut 
Cong. — A gallon 

Cont. rem. — Continue the medicine 

Coq. — Boll them 

Cor. — Of the heart 

Cort. — Bark 

Ctbm . — ^Tomorrow 

CuJ. — Of which; of any 

Curs hod. — During the day 

Cyath. — ^A wineglass (3 j-lj) 

D. — ^A day, a dose 

Da, Det. — Give; Let It be given 
Dec. — ^Pour off 


Decern. — The tenth 
Decoct. — ^A decoction (by boiling) 
Decoq. — Boll down 
Deglut. — To be swallowed 
Det. In dup. — Let twice as much b» 
given 

Dleb. alt. — Every other day 

Dleb. tert. — Every third day 

Dies vel D. — A day 

Dll. — Dilute thou; diluted 

Dlv. In p. seq. — Divided In equal parts 

Dol. — Pain. In pain 

Don. alv. dejec. — Until the bowels move 
Don. len. dol. — Until the pain Is relieved 
Dos. (Dosls) — ^A dose 
Dr. 5 — A drachm, 60 grains, iS 
Dulc. (Dulcls) — Sweetness, sweet 
Dur. dolor. — While the pain lasts 
Em. (Emesis) — ^Vomiting 
Et. — ^And 

Ex. — From; out of 
Ex Paul. aq. — In a very little water 
Ext., Extr. — An extract 
P. (Fac) — Make (thou) 

F. pll. xlj. — Make twelve pills 
Far. (Farina). — Flour 
Pas. lint. — ^A linen bandage 
Febr. — Fever 
Ferv. — Hot 

Plor. (flores). — Flowers 

Fluid, vel FI.— Liquid 

Fol. (folia) — Leaves 

Ft. (flat) — ^Let it (or them) be made 

Ft. collyr. — Let eye-wash be made 

Ft. emuls. — Let emulsion be made 

Ft. en. — T^et enema be made 

Ft. pulv. — Let a powder be made 

Ft. Buppos. vllj. — "8 suppositories*’ 

Ft. ung. — ^Let ointment be made 
Garg. — A gargle 

Gm. (gramma). — A gramme; Gram 
Gm. (gramma). — A gramme; i t Dr. 
Or. (Granum) — ^A grain; A Uram 
Grum. (Orumus) — A clot (of blood) 

Gtt. (Gutta) — A drop. Drops 
H. (Hora) — ^An hour 
Haust. — ^A draught 
Hebdom. — A week 
Herb (Herba) — ^An herb 
Herl. — Yesterday 
Hlrudo. — A leech 
Hor. (Hora) — An hour 
Hor. decub. — At bedtime 
Hor. J spat. — ^After one hour 
Id. (Idem) — The same 
Iden. — Repeatedly; often 
Infus. — ^An Infusion 
Injec. — An Injection 
In plum. — In gruel 
Iter. — Let It be repeated 
Jam. — Now 
Jentac. — Breakfast 
Juscel. — ^A broth 
Juscul.'^A soup 
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Jux (juxta) — Near to, close by 

K. (Kail) — Potassa, potassium 

Lac. (lactls) — Milk; of milk 

Lan (Lana) — Flannel; wool 

Lansr* — Langruor, Faintness 

Largr. (Largrus) — Abundant; plenty 

Larld. (Larldum) — ^Lard 

Lat. — Broad; wide; the side 

Lat. admov. — Let It be applied to side 

Lat. dol. — To the painful side 

Lax. (Laxus) — Loose; open 

Lb., (Libra) — A pound 

Lect. — A bed 

Len. — Easily; gently 

Len. ter. — By rubbing gently 

Llg. — A ligature 

Llnlm. — A liniment 

Lint. — Lint, linen 

LIq. — A solution 

Lot. (Lotlo) — A lotion 

M., 19 — A Minim; about a drop 

M. (Misce) — Mix; mix thou 

M. (manlpulus) — A handful 

Mane — Morning; In the Morning 

Manus — The hand 

Mass. (Massa) — A mass 

Matut. — In the morning 

Med. (Medius) — Middle 

Mens. — By measure 

Min. — A minim 

Mlnut. — A minute 

Mia. — Let it be mixed 

Mis. bene. — Mix well 

Mist. — A mixture 

Mod. diet — As to be directed 

Modic. — Moderate-sized 

Mol. (Mollis)— Soft 

Mor. sol — In the usual manner 

Natr. (Natrium) — Sodium 

Nig.— Black 

Nisi. — Unless 

No.— -In number 

Noct. — Of the night 

Noct. maneq. — Night and morning 

Non. — Not 

Non. repetat — Not repeated 
Noxa, — An Injury 
Nunc. — Now 
Nux. — A nut 

O (Octarlus) — A pint (5xvJ) 16 oz. 

Oct. (Octo) — Eight 

Ocul. (Oculus) — The eye 

01 . O. Opt — Best Olive oil 

011a. — A pot, a jar 

Omn. hor. — Every hour 

Omn. blh. — Every two hours 

Omn. quadr. hor. — Every quarter hour 

Omn. mane. — Every morning 

Omn. noete — Every night 

Op. (Opus) — Need, occasion 

Opt. — Best 

Oryza. — Rico 

Os (Oris) — Osmium, Mouth 

Ov. (Ovum) — Egg 

P. — By weight 

Pallid —Pale 

Pt. leq — Equal parts 

Part, vie, — In divided doses 

Parv. — A little 

Pastil. — A pastille, a lozenge 

Pauc. — Little, a few 

Paul. — Little by little 


Pect. (Pectus) — The breast 
Percol — Strain through 
Pes. — The foot 
Peas. — A pessary 
Ph. — A vial; a bottle 
Pil. (Pilul^)— A pill 
PiluB — ^The hair 
Ping. (Pinguls) — Fat; grease 
Poc. (Poculum) — cup; a little cup 
Pon. P. — By weight 
Post, cibos. — After meals 
Postrld. — On the next day 
Pot. (Potus)— A drink 
Prse. — Before, Very 
Prand. — Dinner 
Primus — The first 
Pro. — For; before; according to 
Prop. — Special; particular 
Pro. rat. set. — ^According to the age of 
the patient 
Prox. — Nearest 
Pug — A pinch 
Pulm, — Gruel, Pulmentum 
Pulv. — Powder 

Pulv. gros — A coarse powder 
Pulv. Subtil. — A smooth powder 
Pulv. ten. — A fine powder 
Pur. (Purus) — Pure, clean 
Purg — A purgative 

Q. (Quadrans) — A 4th Part, a quart, 
32 oz , 2 pints 

Q. lib , Q. p. — As much as you please 

Qq. (Qulsque) — Each or every 

Qq. hor — Every hour 

Q. 8. — As much as is sufficient 

Q. V. — As much as you please 

Quad. — Fourfold 

Quam — As much as 

Quart. (Quartus) — Fourth 

Qiiat. (Quater) — Four times 

Quinq (Qiiinque) — Five 

Quor. (Quorum) — Of which 

Quotid — Daily 

Recipe) — Take 
Rec — Fresh, newly 
Renov. — Renew, let It be renewed 
Resld — Residual, remaining 
Rum. Rumen — The throat 
S. V. R.— -Alcohol 
S. V. T.— Rectified Spirits 
Sac. lac. — Sugar of Milk 
Sac. sat. — Sugar of lead 
Seep — Frequently 
Sal —Salt 

Sal am. (Amarum) — Magnesium sul- 
phate 

Sal nilr. (mlrablle) — Sodium Sulphate 
Sal vol. (volatile) — Ammonium Carbon- 
ate 

Sap — A flavor, delicacy 
Sat — Enough, sufficient 
Sat u rat. — Saturated 

Sorup , ^ . — A Scruple (20 grains) 24 
to ail ounce 

Scut. pect. — For protection to the 

bre.isl 

Sed--'L’tie fundament, feces 
Semel — C'jice 
Seiiiidr — Half a dram 
Seiiuli — Half an hour 
Sen.sim. — Gently, gradually 
Separ. — Separately 
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bept— Seven 
Septlm. — week 
SeiQ. — One and a half 
Seeqh. — ^An hour and a half 
Seeunc. — ^An ounce and a half 
Sev, (Sevum) — Tallow; suet 
81— If 

Sic — So, thus 

Sic. — Dry. Let It be dried 

Slff. (Slgna) — ^Wrlte (Thou) 

Sign. — Clearly, distinctly 
Slmul. — Together 
Sin. — ^Without 
Sing. — Of each 
Sit.— Let It be 
Solut. — A solution 
Som. (Somnus) — Sleep 
Spt. — Spirit 

Spt vln. rect. — ^Rectified spt of wine 

BS (Semis) — A half 

St. — Let It stand 

Stat. — Immediately 

Stlb, (Stibium)— Antimony 

Stlllat — Drop by drop 

Stom. — By stomach 

Sublnd. — Frequently 

Sue. — Sap, Juice 

Sum, — Let him take 

Suppos. — Suppository 

Syr.— Syrup 

T. d., T. 1. d. — Three times a day 
Tab. — A lozenge, tablet 
Teg, — ^A cover 

Temp. (Tempus) — Time; temple 


Tep. (Tepidus) — ^Tepld, lukewarm 
Ter. — Three times, thrice 
Tere, Teret. — ^Rub, let It be rubbed 
Tert— Third 

Thlon. (Thlonas) — Sulphur 

Tlnct, vel Tr. — ^Tincture 

Tlnct herb. rec. — Tincture fresh herb 

Trlt. — Triturate 

Troch. — ^A lozenge, troche 

Tub. (tussle) — ^A cough 

Tuto. — Safely 

Uln. (Ulna) — The arm, elbow 
Ult. — At the last 
Ult. preesc. — The last ordered 
Una. — Together 

Unc. 5 (uncla) — An ounce, 8 drama 

Unct. — Anointed, besmeared 

Ung. — An ointment, unguent 

Urg. — Urgent, pressing 

Ust. — Burnt 

Ut diet. — As directed 

Vas. — A vessel, utensil, bottle 

Vas. vlt. — A glass vessel 

Vehlc. — Menstruum, a vehicle 

Vel.— Or 

Venen. — A poison 
Vesp. — In the evening 
Vic. — Change 
Vln. — Wine 

Vlr. — Strength, vigor, life 
Vlrld. — Green 
Vltel.— Yolk 
Vol.— Volatile 
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Agar-Agar. — A gelatinous material obtained from certain seaweeds found in the 
Pacific Ocean. It dissolves to a jelly-like mass and it is used for bacteriological 
work, in Jellies, medicines and adhesives. 

Alabaster. — A hydrous sulphate of lime or gypsum, occurring in a very fine 
grained and translucent form. In the purest form it is snow-white but it occurs 
also colored due to the presence of metallic oxides. It is found chiefly in Europe, 
where on account of its softness it is carved into sculptures and various decorative 
objects. 

Alcohol. — Commonly ethyl, grain or ethanol. To be distinguished from methyl, 
wood or methanol which is poisonous and different in chemical structure. 

Alloy. — Chemically a solid solution of two or more metals, although even mix- 
tures of metals are included in the term. An alloy has a melting point called the 
eutectic, which is lower than that of any of its components. 

Alum. — Commonly potassium alum, which is a combination of potassium and 
aluminum sulphates. It occurrs as the mineral kalinite. It is very astringent and is 
used for purifying water. Soda alum or chrome alum are similar combinations 
where the potassium bus been replaced by the corresponding metals. 

Alumina. — An oxide of aluminum which occurs in the amorphous or crystalline 
state as in corundum and bauxite. It is used in porcelain manufacture. 

Amber. — A natural fossil resin found in Northern Europe. It is hard brittle, 
of a yellow or orange color and at times transparent. When rubbed it becomes elec- 
trically charged. It is to be distinguished from synthetic products such as the 
phenolic resins. 

Asbestos, — Amianthus. — The common name given to n variety of fibrous min- 
erals. The word is derived from the Greek meaning incombustible. Asbestos occurs 
in different typc.s varying in chemical composition. The most important is a variety 
found in large (juantities in Canada and known as Chrysotile. Asbestos is widely 
used as a heat insulator, for packing and for fireproof garments and fabrics. 

Asphalt. — A black or brownish deposit of bituminous character found in various 
countries. It occurs in the solid and plastic state. Chief among the deposits are 
the ones in Trinidad and Bermudez. A high quality is found in I^tah and is named 
Gilsonite. Asphalts are also derived from petroleum by distillation. These are 
termed as oil-asphalts. 

Bakclite. ^The trade name (after its inventor) for a resin made from the re- 

action of phenol and formaldehyde. It may be produced in transjiarent clear or 
colored masses. When powdered" and mixed with various filling materials it may be 
molded under heat and pressure to obtain numerous articles. It is strong, takes a 
high polish, i.s a good electrical insulator and is resLstant to water, alcohol, and acids. 

Balsam of Peru. — A viscous, sticky resin obtained from a tree in Central 
America. It comes deep brown or black in color, am! has an aromatic odor. It is 
used in medicine and perfumery. 

Bentonite.— A clay-like mineral consisting of hydrous aluminum silicate. It is 
of very flne gram size, capaoie of absorbing large aiiu>unti> of water and bus a very 
high plasticity. It is used m the manufacture of colloidal solutions. It is found in 
Wyoming. 
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Benzene,— Benzol. — The chemical name ziven to a hydrocarbon derived from 
the distillation of coal tar. Benzene forms the basis of the aromatic compounds and 
the coal-tar dyes. It is a good solvent and in admixtures with gasoline forms an 
automotive motor fuel. To be distinguished from benzine. 

Benzine. — A volatile fraction from the distillation of petroleum and lighter than 
gasoline. It is composed of a mixture of different hydrocarbons. 

Benzoin. — An aromatic resin derived from a tree in the East Indies. It is 
yellowish brown in color and is used in medicine and as incense. 

Black Treacle. — A viscid uncrystallizable syrup which drains from the sugar 
refiner’s molds. Sometimes called sugar-house molasses. 

Bloodstone. — A variety of chalcedony or quartz. It occurs ns an opaque or 
translucent mineral, bright or dark green in color and interspersed with small red 
spots. 

Bole.— A non plastic clay. The presence of iron oxide gives it a yellowish to 
brown color. 

Bronze. — ^The name given to the alloys composed of copper and tin in which 
these two metals are chemically combined. Zinc as well as other metals are often 
added to improve its casting qualities. Bronze is usually cast while brass is usually 
drawn. 

Burgundy Pitch. — ^Thc name given to a resin obtained from the Norway Spruce 
found in the Vosges Mountains and in the Alps. It Is also obtained from a variety 
of pine found in the United States. It is opaque yellowish brown and of a more or 
less brittle nature. It looks like rosin, and in composition it is about the same con- 
taining more or less turpentine and emulsified water. 

Camphor. — A white resin distilled from an evergreen found in China and Japan. 
It is translucent, unctuous to the touch and volatUe. It is used in the manufacture 
of celluloid, explosives and disinfectants. 

Caoutchouc, — India Rubber. — The milky juice or latex obtained from incisions 
made in several plants. When cured it comes as a dark rubbery mass impermeable 
to water. 

Caramel. — A brown somewhat bitter substance obtained by heating sugar and 
used for coloring confectionery and beverages. 

Carbolic Acid, PhenoL — A colorless crystalline substance derived from coal 

tar by distillation. It is used in the production of synthetic resins and as an anti- 
septic. It is poisonous. 

Casein.— A protein (nitrogenous) substance found in milk. It is obtained from 
skimmed milk by precipitation with rennet or acids. It is hardened by chromates or 
formaldehyde. It is insoluble in water and alcohol, but is attacked by alkalies. It 
is used in making molding materials, imitation ivory, pastes and glues, leather 
dressings and sizes. Galalith is made from casein. 

Castile Soap. A high grade of soap made principally from olive oil and caustic 

soda. It comes in white and green color depending on the shade of the oil used. 

Celluloid. A synthetic material made by treating nitro-cellulose with camphor. 

It is transparent, elastic and easily molded at about 100® C. Celluloid is insoluble 
in water but soluble in alcolidl and other organic solvents. 

Ceresine. AVTien pure, it is refined ozokerite (a natural mineral wax). Usually 

adulterated with paraffin wax. 

Chalk. A soft white or grayish form of calcium carbonate found mainly in 

England and France. It is widely used in industry in paints, putties, polishes, 
rubber and crayons. It is graded commercially according to color, fineness and 

ourity. 
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ChlorophyL — The preen coloring matter of leaves, occurring as microscoplo 
granules distributed throughout the cells. It may be extracted with alcohol and ether. 

Cocoa Butter. — A fat extracted from the cocoa-nibs. It is a yellowish white 
solid turning to yellow on ageing. It is used medicinally and in confectionery. It 
resists rancidity very well. 

Coconut Oil. — An oil obtained from the kernels of the coconut palm. It is a 
white solid at ordinary temperatures and is ujsed in the manufacture of soap and 
candles. 

Colophony. — The rosin remaining after distilling the turpentine from the exuda- 
tion of several varieties of pine tree found in Europe and North America. It is a 
reddish-brown translucent and easily fusible solid. Colophony or rosin as it is 
commonly called is used in varnishes, soluble oils, belt dressings and paint driers. 

Copal. — Fossil resins widely distributed throughout the tropics. Ranges in color 
from white through yellow, red and brown. Copals are soluble in alcohol and drying 
oils and are used for varnishes and enamels. 

Creosote. — ^The light colored oily liquid obtained by distilling coal tar and con- 
taining ortho, meta and para crcsol. Its chief uses are as a wood preservative and 
a disinfectant. 

Dammar. — The resin obtained by tapping several species of trees found in Asia 
and in the East Indies. It varies from light transparent grades to black. Dammaf 
Is soluble in alcohol and turpentine and Is used in high quality varnishes, lacquers an^ 
in sealing wax. 

Dextrin.— Synon3rmous with amylin and British gum. Dextrin is the general 
name for a group of compounds similar to starch. It is a white non-crystalline 
powder with neither taste nor odor. It is used as an adhesive for envelopes and 
postage stamps and as a filler for cloth. 

Eau de Cologne. — ^Originally an alcoholic infusion of various plants so named 
from the place of manufacture. It is now prepared by blending essential oils with 
alcohol and still holds a ranking place in perfumery. 


Elaterite. An amorpbotis dark brown natural asphaltic bitumen. It ranges 

from a soft elastic to a hard brittle mass. It has a high fusing point and is of com- 
paratively little importance due to its occurrence in rather small amounts. 

Emery. The name given to the natural occurring mixture of the mineral corun- 

dum, magnetite and others. It is very hard and is used as an abrasive both as a 
powder or as blocks or wheels. 

Ester Gum. A gum prepared by combining glycerine and rosin with the aid of 

heat. It is less' sticky and brittle than ordinary rosin and is largely used in the 
manufacture of spar varnishes. 

Feldspar. ^The name given to a group of minerals found in a variety of color? 

and as aliimino silicates of alkali metals and alkaline earths. They consist of a 
crystalline construction, quite iiard and found in the United States and various parts 
of Northern Europe. 

Formalin. A solution of 40 per cent concentration of formaldehyde. It has a 

pungent odor and it is used as a disinfectant, preservative, and in the manufacture 
of synthetic resins. 

Fuller's Earth. A hydrated compound of silica and alumina having a grayish 

brown color and a smooth greasy feel. It is used as a filtering material for vege- 
table, animal and mineral oils from which it removes the basic colors. Used also as 
a pigment filler. 


Galbanum. — A. gum resin from a plant native of Persia, It ▼“ries in ha^ne^ 
is more or less translucent, yellowish brown in color and of a bitter taste. Used la 


medicine. 
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Gas-Tar or Gas-Works Tar. — Coal tar produced as a byproduct in the retorts 
\r the manufacture of illuminating gas. 

Glue. — An adhesive made from gelatine obtained from animal hoofs and hides, 
from iish heads, or from bones. Some glues are also made from blood or casein. 
The hardening of glue is due to the loss of water. 

Graphitc.-^One of the several varieties of natural occurring carbon. It is found 
in two forms both of which are good electrical and heat conductors. Graphite is 
used as a lubricant, in making crucibles, electrodes, and in the “lead” in lead pencils. 

Gum Ammoniac. — A gum resin derived from an herb in Central Persia having 
an unpleasant odor and a reddish color. Used in medicine. 

Gum Arabic or Acacia. — The gum obtained by tapping a species of tree found 
in Asia, Africa and the East Indies. It is used in making inks, as an adhesive and 
as a filling material in textiles. 

Gum Thus. — Also frankincense. A resin from the Norway Spruce Fir. It is 
used as an incense in ointments and plasters. 

Gutta Percha. — A gum obtained by boiling the drippings of several species of 
trees found in New Guinea, Borneo and the Malay Peninsula. When vulcanized it 
forms a very hard material. It is used mostly for insulating electric cables. 

Horn. — The protruding growth of the heads of cattle and other animals. Horns 
are hollow and are cut by saws, soaked for long periods and pressed to shape by 
hydraulic presses. The chief use of horn is in making knife handles, buttons and 
the like. 

Hydraulic Cement. — A cement that sets or hardens when used under water. 
Varieties of these arc Portland, puzzolan, and hydraulic lime. 

Iceland Moss. — A lichen growing abundantly in the mountainous regions of 
Europe. It has a bitter taste, and is used medicinally. 

Infusorial Earth or Diatomaceous Earth. — A hydrous opalescent form of silica 
the remains of aejuatic microorganisms. It is absorbent, light in color and weight. 
Also called fossil flour, rotten stone and kicselguhr. Used in making dynamite. 

Irish Moss or Carrageen. — A sea-wced growing in the Atlantic S' ” -roast. It 
is purplish in color and almost transparenl. It is used for jellies and cattle food. 

Isinglass. — A very pure form of gelatine obtained fioiu the bladders of flsh. It 
is used in making adhesives. Transparent sheets of mica are also called isinglass. 

Jewellers' Rouge, — Colcothar. — A brownish red iron oxide obtained in the 
manufacture of fuming sulphuric acid. So called from its use as a polishing material. 

Kaolin. — A natural aluminum silicate known commercially as Cornish clay. Its 
principal use is in the manufacture of fine porcelain which is almost pure kaolin. 
The cheaper grades are made with the addition of feldspar. It is a soft white 
powder insoluble in water, dilute acids or alkalies. It should be free from grit. Its 
cost is a few dollars per ton. 

Lanolin. — The purified fat of the wool of sheep, containing 25-30 per cent water. 
It is a yellowish white mass and is used as an ointment base. 

Lime. — The oxide of calcium, occurring in nature in combination with carbonic 
acid gas. It is obtained by heating limestone to drive off the carbon dioxide. Lime 
is white and ir> used for buHdiiig, a.s a flux in steel making and as a gas absorbent. 
Also called quicklime. 

Litharge. — The monoxide of lead, yellow in color and made by heating the metal 
in a reverbalory furnace. When ground it is used as a pigment, in glass manufacture 
and in the glazing and fluxing of earthenware. 

Lithopone. — A white pigment consisting mostly of barium sulphate with about 
one third zinc sulphide and a small amount of zinc oxide. It is used in the making 
of paints and inks and as a filler for rubber and oilcloth. 
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Logwood. — The product of a leguminous tree native to Central America. It ii 
used in dying, the preparation of ink and in medicine. 

Lye. — ^The general name given to solutions of caustic alkalies. 

Malt. — A product made by arresting the germination of grain by the removal 
of water through the application of heat. It is used in brewing. 

Marseilles Soap. — See castile soap. 

Mastic. — A gum-resin exuded from a tree found in the Mediterranean countries. 
It is used in varnishes, adhesives and chewing gum. 


Meershaum. — A soft light colored hydrated magnesium silicate found in Asia 
Minor. It is used in making smoking pipes and holders. 

Oil of Mirbane. — Nitrobenzol used in perfumery as a cheap substitute for oil of 
bitter almonds, also as a solvent and in the manufacture of dyes. It is poisonous. 

Olein. — The glyceride of oleic acid and the fluid constituent of most fats and 
oils, more abundant in vegetable than in animal oils. 

Ox-Gall. — When purifled a yellowish-green soft solid or powder prepared from 
ox bile. 


Parchment — A tough durable waterproof paper made by treating cellulose 
paper with sulphuric acid and then rinsing it in water. 

Paris Green. — A double compound of copper arsenite and copper acetate used 
as a pigment. Colled also Scheele’s Green and Schweinfurth Green. Very poisonous. 

Pitch. Pyrogenous residue varying from a viscous liquid to a brittle solid of 

dark color and fusible. Obtained chiefly from the destructive distillation of coal, 
bones, wood and various residues. 

Plaster of Paris. — A partially dehydrated calcium sulphate made by heating 
gypsum. It is used for making casts and in plasters and cements. 

Precipitated Chalk.— Pure calcium carbonate prepared by precipitation. Used 
in medicine. 

Pumice. The porous volcanic glass so formed by very rapid cooling. When 

ground it is used as an abrasive and in the preparation of tracing cloth. 

Putty Powder. Tin oxide in a crude form used in the manufacture of enamels, 

for grinding glass and for polishing. 

Pyroxylin. A solution of nitrocellulose in ether, ethyl acetate and aniyi 

It is used in the manufacture of artificial leather, ceUuluid, rayon, films, molded parts 
and lacquers. 

Quartz. A variety of silica either colorless or colored such as topaz and 

amethyst, it is used as an abrasive, in ceramics and for lenses. Pure f^ed quarto 
stands extreme changes in temperature without breaking. It does not absorb ultra- 
violet light. 

Quassia. A bitter wood obtained from various trees native of the tropics. Used 

as a medicine. 


Quicklime.— The oxide of calcium manufactured by the calcination of limestone. 
On addition of water it slakeiis forming the hydrate of calcium or slakt lime. 

Red Lead. ^The oxide of lead, red or orange-red in color. It is used as a pig^ 

ment and has great covering and protective power. Called also minium. 

Roman Cement— The product obtained by burning and grinding sandstone. It 
contains calcium carbonate, sUica and alumina. Although not as strong as PorUand 
cement it sets much more quickly. 


Rosiii. — See Colophony. 
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Sandarac. — Also Australian pine-gum or white gum. It is obtained from a tree 
and used in varnishes. 

Soap. — The material obtained by treating a fat or oil with a solution of caustic. 
Sodium nydroxide yields a hard soap and potassium hydroxide gives a soft soap. 

Spanish Whiting or Chalk. — A variety of soapstone or talc found in Spain. 

Spermaceti. — The white crystalline wax obtained from sperm oil. It does not 
yield glycerine when saponified. At one time it was used in candles^ but is now used 
as a high grade wax. 

Stearin. — The glyceride of stearic acid occurring mainly in solid fats or tallows. 

Sweet Spirits of Nitre. — An alcoholic solution containing about 4 per cent ethyl 
nitrite. It is a dear mobile liquid, yellowish in color and of a fragrant odor. Used 
medicinally. 

Talcum. — A hydrated magnesium silicate, greasy to the feel and occurring in 
plates or granular form. It varies in color from white to gray, green, brown and 
red. It is used as a filler in glazing and in cosmetics. 

Traumaticin. — A solution containing about 15 per cent gutta percha in chloro- 
form. Used like collodion. 

Tripoli. — A form of silica originating from the decomposition of chert or of 
limestone rich in silica. Often confused with tripolite which is diatomaceous earth. 
True tripoli contains no diatoms. It is used in detergents, for polishing and as a 
paint filler. 

Turpentine. — The oil obtained by distillation of the oleo-resin derived from 
various species of pine tree. It is used in paints and varnishes, in the manufacture 
of rubber^ perfume and artificial camphor. 

Umber.— A paint pigment consisting of a brown siliceous earth, manganese 
oxide and hydrated iron oxides. Burnt umber made by heating umber is much 
redder in color. 

Venetian Red.— Red iron oxide pigments varying in chemical composition. 
Chiefly applied to the light red to distinguish it from the dark shades called 
Indian red. 

Venice Turpentine. — An exudation from the larch, found in Europe and so 
named from the city whence it was shipped. Used in medicine. 

Water-Glass.— A water soluble sodium silicate having a glassy appearance when 
hard. It is used for coating wood and stone, in cements, glazing, as a filler in soap 
and for preserving eggs. 

White Lead. — Basic lead carbonate — A widely used paint pigment. 

White Wax.— A bleached and purified quality of beeswax. 

Wool Grease, Wool Wax or Wool Degras.— The oily material present in the 
sheep’s wool, technically a wax containing no glycerine or glycerides. It is extracted 
from the cut wool with alkali soap solution or with sodium carbonate. 

Wood Tar. — The bituminous product derived from the destructive distillation 
of wood, varying in properties with the source and quality of the wood used. 

Yellow Wax. — Common beeswax, so called from its color. When new it is light 
yellow darkening with age. It is bleached and called white wax. Used for polishes, 
candles and floor waxes. 




10,000 FORMULAS 

FOR HOME, FARM, AND WORKSHOP 


Acid-Proofing 

An Acid-Proof Table Top. — 

1 . 

Copper sulphate 1 part 

Potassium chlorate.. .. 1 part 

Water 8 parts 

Boil until salts are dissolved. 

2 . 

Aniline hydrochlorate. 3 parts 
Water 20 parts 

Or, if more readily procurable: 

Aniline 6 parts 

Hydrochloric acid 9 parts 

Water 50 parts 

l5y the use of a brush two coats of so- 
lution No. 1 are applied while hot; the sec- 
ond coat as soon as the first is dry. Then 
two coats of solution No. 2, and the wood 
allowed to dry thoroughly. Later, a 
coat of raw linseed oil is to be applied, 
using a cloth instead of a brush, in order 
to get a thinner coat of the oil. 

A writer in the Journal of Applied 
Microscopy stites that he has used this 
method upon some old laboratory tables 
which haa been finished in the usual way, 
the wood having been filled oiled, and 
varnished. After scraping off the varnish 
down to the wood, the solutions were ap- 
plied, and the result was very satisfac- 
tory. 

After some experimentations the for- 
mula was inodined without materially 
affecting the cost, and apparently in- 
creasing the resistance of the wood to the 
action of strong acids and alkalies. The 


modified formula follows: 

1 . 

Iron sulphate 4 parts 

Copper sulphate 4 parts 

Potas.siiim permanga- 
nate 8 parts 

Water, q. s 100 parts 


2 . 

Aniline 12 parts 

Hydrochloric acid .... 18 parts 

Water, q. s 100 parts 

Oi: 

Aniline hydrochlorate 15 parts 
Water, q. s 100 parts 


Solution No. 2 has not been changed, 
except to arrange the parts per hundred. 

The method of application is the same, 
except that after solution No. 1 has dri^ 
the excess of the solution which has dried 
upon the surface of the wood is thor- 
oughly rubbed off before the application 
of solution No. 2. The black color does 
not appear at once, but usually requires 
a few hours before becoming ebony 
black. The linseed oil may be diluted 
with turpentine without disadvantage, 
and after a few applications the surface 
will take on a dull and not displeas- 
ing polish. The table tops are easily 
cleaned by washing with water or suds 
after a course of work is completed, and 
the application of another coat of oi] 
puts tnem in excellent order for another 
course of work. Strong acids or alkalies 
when spilled, if soon wiped off, have 
scarcely a perceptible effect. 

A slate or tile top is expensive not onlj 
in its original cost, but also as a destroyei 
of glassware. Wood tops when painted 
oiled, or paraffined have objectionable 
features, the latter especially in warm 
weather. Old table tops, after the piaint 
or oil is scraped off down to the wood, 
take the above finish nearly as weU as 
the new wood. 

To Make Wood Acid- and Chlorine- 
Proof. — Take 6 pounds of wood tar and 
12 pounds rosin, and melt them together 
in an iron kettle, after which stir in 8 
pounds finely powdered brick dust. 
The damageil parts must be cleaned 
perfectly and dried, whereupon they 
may be painted over with tne warm 
preparation or filled up and drawn off, 
lca\ing the film on the inside. 

Protecting Cement Against Acid. — A 
paint to protect cement against acid is 
obtained by mixing pure asbestos, very 
finely powdered, with a thick solution of 


.9 
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sodium silicate. The sodium silicate 
must be u alkaline as possible. The 
asbestos is first rubbed with a small 
quantity of the silicate, until a cake is 
<mtained and then kept in welhclosed 
vessels. For use this cake is simply 
thinned with a solution of the silicate, 
which furnishes a paint two or three ap- 
plications of which protect the walls of 
reservoirs, etc., against any acid solid 
or liquid. This mass may also be em- 
ployed for making a coating of sand- 
stone. 

To Make Corks Impermeable and 
Acid-Proof. — Choose your corks care- 
fully. Then plunge them into a solution 
of gelatin or common glue, 15 parts, in 
£4 parts of glycerine and 500 parts of 
water, heated to 44® or 48® C. (lli®-120® 
P.), and keep them there for several 
hours. On removing the corks, which 
should be weighted down in the solution, 
dry them in the shade until they are free 
from all surplus moisture. They are now 
{perfectly tight, retaining at the same 
time the greater portion of their elasticity 
and suppleness. To render them acid- 
proof, tney should be treated with a 
mixture of vaseline, £ parts, and paraffine 
7 parts, heated to about 105® F. This 
second operation may be avoided by 
adding to the gelatin solution a little 
ammonium dichromate and afterwards 
exposing the corks to the ligh^. 

Lining for Acid Receptacles. — Plates 
are formed of 1 part of brown slate, £ 
of powdered glass, and 1 of Portland 
cement, the whole worked up with sili- 
cate of soda, molded and dried. Make 
a^ cement composed of ground slate and 
silicate of soda and smear the surface 
for the lining; then, while it is still plastic, 
apply the plates prepared as above de- 
scribed. instead of these plates, slabs 
of glass or porcelain or similar substances 
may be employed with the same cement. 

ACACIA, MUCILAGE OF:^ 

See Adhesives under Mucilages. 

ACID-PROOF GLASS: 

See Glass. 

ACID-RESISTING PAINT: 

See Paint. 

ADHESIVE PLASTER, TO RE- 
MOVE WITHOUT PAIN: 

Oil of wintergreen applied to a^esive 
plaster will completely destiw its ad- 
nesive power in a short time. It is neces- 
aary to use only a small amount of tbs 
oil, which is applied directly to the plas- 
ter and easily spreads itsw throughout 
the odhenve mat^^. \ 


Adhesives 

GLUES: 

Manufacture of Glue. — I. — The usual 
process of removing the phorphate ol 
lime from bones for glue-making pur* 
poses by means of dilute hydrochloric 
acid has tlic disadvantage that the acid 
cannot be regenerated. Attempts to use 
sulphurous acid instead have so far 
proved unsuccessful, as, even with the 
large quantities used, the process is very 
slow. According to a German invention 
this difficulty with sulphurous acid can 
be avoided by using it in aqueous solu- 
tion under pressure. The solution of 
the lime goes on very rapidly, it is 
claimed, and no troublesome precipi- 
tation of calcium sulphite takes place. 
Both phosphate of lime and sulphurous 
acid are regenerated from the lyes by 
simple distillation. 

ll. — Bones may be treated with suc- 
cessive quantities of combined sulphur- 
ous acid and water, from which the heat 
of combination has been previously div 
sipated, the solution being removed after 
each treatment, before the bone salts 
dissolved therein precipitate, and before 
the temperature rises above 74® F.— 
U. S. Pat. 783,784. 

HI. — A patent relating to the process 
for treating animal .sinews, preparatory 
for the glue factory, has been granted to 
Florsheim, Chicago, and consists in iin- 
mersing animal sinews successively in 
petroleum or benzine to remove the outer 
fleshy animal skin; in a hardening or 
preserving bath, as boric acid, or idum 
or copper sulphate; and in an alkaline 
bath to remove fatty matter from the 
fibrous part of the sinews. The sinews 
are afterwards tanned and disintegrated. 

Test for Glue. — The more water the 
glue takes up, swelling it, the better it 
IS. Four ounces of the glue to be exam- 
ined are soaked for about 1£ hours in a 
cool place in 4 pounds of cold water. If 
the glue has dissolved after this time, it 
is of bad quality and of little value: but if 
it is coherent, gelatinous, and weighing 
double, it is good; if it weighs up to lo 
ounces, it is very good; if as much as 
£0 ounces, it may be called excellent. 

To Prevent Glue from Cracking. — ^To 
prevent glue from cracking, which fre- 
quently occiiis when glued articles are 
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e:cposed to the heat of a stove, a little 
chloride of potassium is added. This 
prev'^uU the glue from becoming drv 
enough to craoK. Glue thus treated will 
adhere to glass, metals, etc., and may 
also be used fur pasting on labels. 

Preventing the Putrefaction of Strong 
Glues. — The fatty matter always existing 
in small quantity in sheets of ordinary 
glue affects the adhesive properties and 
facilitates the development of bacteria, 
and consequen'tly putrefaction and de- 
composition. These inconveniences a^e 
remedied by adding a small quantity of 
caustic soda to the dissolved glue. The 
soda prevents decomposition absolutely; 
wuth the fatty matter it forms a hard soap 
which renders it harmless. 

Liquid Glues. — 

1. — Glue 3 ounces 

Gelatin 3 ounces 

Acetic acid 4 ounces 

Water 2 ounces 

Alum 30 grains 

Ileal together for 6 Inuirs, skim, and 
add: 

11. — Alcohol 1 fluiiloijiK-c 

Ilro\Mi glue. No. 2 , 2 pounds 

Soiliuin carbonate . 1 1 ounces 

Water 3^ pints 

Oil of clove 160 minims 

Di.ssolvc the soda in the water, pour 
the solution over the dry glue, let .stan<l 
over night or till thoroughly .soaked and 
swelled, then heat carefully on a water 
bath until dis.solve<l. When nearly cold 
stir in the oil of cloves. 

lly using while glue, a finer article, fit 
for fancy work, may be made. 

III. — Dissolve by heating 00 parts of 
borax in 420 purls of water, add 480 
parts dextrin (pale yellow) and 50 parts 
of gl ucose and heat carefully with con- 
tinued stirring, to complete solution; 
replace the evaporated wat r and pour 
through flannel. 

The glue made in this way remains 
clear quite a long time, and possesses 
great adhesive power; it also dries very 
quickly, but upon careless and extended 
heating above 90® C. (194® F.), it is apt 
to turn brown and brittle. 

IV. — Pour 50 parts of warm (not hot) 
•vater over 50 parts of Cologne glue and 
allow to soak over night. Next day the 
swelled glue is dissolved with moderate 
neat, and if .slill too thick, a little more 
;rater is added When this is done, add 
from 9.^ to 3 fvrtrts of cr\ide nitric acid, 
ctir well, and fill the liquid glue in well- 
corked bottlc.s This is a good liquid 
steam glue. 


V. — Soak 1 pound of good glue in a 
Quart of water for a few hours, then melt 
the glue by heating it, together with the 
unabsorbed water, then stir in \ pound 
dry white lead, and when that is well 
mixed pour in 4 fiuidounces of alcohol 
and continue the boiling 5 minutes longer. 

^ VI. — Soak 1 pound of good glue in I J 
pints of cold water for 5 hours, then add 
3 ounces of zinc sulphate and 2 fluid- 
ounces of hydrochloric acid, and keep 
the mixture heated for 10 or 12 hours at 
175® to 190® F. The glue remains liquid 
and may be used for sticking a variety of 
materials. 

VII. — A very inexpensive liquid glue 
may be prepared by first soaking and 
then dissolving gelatin in twice its own 
weight of w^ater at a very gentle heal; 
then add glacial acetic acid in weight 
equal to the w-cight of the dry gelatin. 
It should be remembered, however, that 
all acid glues are not generally applica- 


ble. 

VIII. — Glue 200 parts 

Dilute acetic acitl. . 400 parts 
Di-ssolve by the aid of heat and add: 

Alcohol 25 parts 

Alum 5 parts 

IX. — Glue 5 parts 

Cakium chloride. . 1 part 

Water 1 part 

X. — Sugar < f lead 1* drachms 

Alum drachms 

(fum arabic 2^ drachms 

Wheat flour 1 av. lb. 

Water, q s. 


Dissolve the gum in 2 quarts of warm 
w'jitcr; w'lien cold mix in the flour, and 
add the sugar of lead and alum dissolved 
in water; heat the whole over a slow fire 
until it shows signs of ebullition. Let it 
cool, and add enough gum water to bring 
it to the proper consistence. 

XI. — Gelatin, 6 oz.; water, 20 oz.; oxalic 
acid. 3 dr. Dissolve the acid in the water, 
and steep the gelatin in the water for 24 
hours; heat on a water bath for 5 or 6 
hours, dilute with w'atcr, neutralize with 
chalk, allow to stand until clear, and evap- 
orate the clear solution to 10 oz. 

XII. — Dissolve 3 paits of glue in small 
pieces in 12 to 15 of saccharate of lime, 
lly heating, the glue dissolves rapidly 
and remains liquid, when cold, without 
loss of adhesive power. Any desirable 
consistence can be secured oy varying 
the amount of saccharate of lime. Thict 
glue retains its muddy color while a thin 
solution become.s clear on standing. 

The saccharate of lime b prepared by 
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diasofving 1 part of sugar in S parts of i 
water, and after adding \ part of the 
weight of the sugar of slaked lime, heat- 
ing the whole fn)m 149° to 185° F., allow- 
ing it to macerate for several days, shaking 
it frequently. The solution, which has 
the properties of mucilage, is then de- 
canted from the sediment. 

Xlll.— In a solution of borax in water 
soak a good quantity of glue until it has 
thorou^ly imbibed the liquid. Pour off 
the surplus solution and then put on 
the water bath and melt the glue. Cool 
down until the glue begins to set, then 
add, drop by drop, with agitation, 
enough acetic acid to check the tendency 
to solidification. If, after becoming 
quite cold, there is still a tendency to 
solidification, add a few drops more of 
the acid. The liquid should be of the 
consistence of ordinary mucilage at all 
times. 

XIV. — Gelatin 100 parts 

Cabinetmakers* glue. 100 parts 

Alcohol 25 parts 

Alum 2 parts 

Acetic acid, 20 per 

cent 800 parts 

Soak the gelatin and glue with the 
acetic acid and heat on a water bath until 
fluid; then add the alum and alcohol. 

XV. — Glue 10 parts 

Water 15 parts 

SckHuiu salicylate. ... 1 part 

XVI. — Soak 5 parts of Colopjne glue 
in an aqueous calcium chloride solution 
n :4) and heat on the water bath until 
dissolved, replacing the evaporaling 
water; or slack 100 parts of lime with 150 
parts of hot w’atf*r, dissolve 00 parts of 
sugar in 180 parts of water, and add 15 
arts of the slacked lime to the solution, 
eating the whole to 75° C. (107° F.). 
Place aside for a few days, shaking from 
time to time. In the clear sugar-lime 
solution collected by decanting soak (iO 
parts of glue and assist the solution by 
moderate heating. 

X VII. — Molasses. 100 parts, dissolved 
ill 800 parts of water, 25 parts of quick- 
lime (slaked to powder), being then 
stirred in and the mixture heated to 167° 

F. on a water bath, with frequent stir- 
rings. After settling for a few days a 
large portion of the lime will have dis- 
solved, and the clear, white, thick solu- 
tion, when decanted, behaves like rubber 
solution and makes a highly adherent 
coating. 

XVIII. — Dissojve bone glue, 250 
Darts, bv heating in 1,000 parts of water, | 
and ada to the solution barium perox- j 
ide 10 parts, sulphuric acid (00° B.) 5 | 


parts, and water 15 parts. Heat for 48 
hours on the water batd to 80° C. (170*“ 
F.). Thus a syrupy liquid is obtained, 
which is allowed to settle and is then 
decanted. This glue has no unpieasaut 
odor, and does not mold. 

XIX. — A glue possessing the adhesr*^ 
qualities of ordinary joiners* glue, but 
constituting a pale yellow liquid which is 
ready for use without requiring heating 
and possesses great resistance to damp- 
ness, is produced by treating dry casein 
with a diluted borax solution or with 
enough ammonia solution to cause a 
faintly alkaline reaction. The prepara- 
tion may be employed alone or mixed 
with liquid starch in any proportion. 

Glue for Celluloid. — I. — Two parts 
shellac, 3 parts spirits of camphor, and 4 
parts strong alcohol dissolved in a warm 
place, give an excellent gluing agent to fix 
wood, tin, and other bt)dies to celluloid. 
The glue must be kept well corked up 

II. — A collodion solution may be used, 
or an alcoholic solution of fine celluloid 
shavings. 

Glue to Form Paper Pads. — 

1. — Glue 3i ounces 

Glycerine 8 ounces 

Water, a sufficient quantity. 

Pour upon the glue more than enough 
water to cover it and let stand for severaj 
hours, then decant the greater portion ot 
the water; apply lieat until the glue L 
dissolved, and add the glycerin. If th» 


mixture is loo thick, add more water. 

II. — Glue 6 ounces 

Alum 30 grains 

Acetic acid J ounce 

Alcohol ounces 

Water 6 j ounces 

Mix all but the alcohol, digest on a 

water bath till the glue is dissolved, ailo^ 
to cool and add the aicoiiol. 

HI. — Glue.. , 5 ounces 

Water 1 ounce 

Calcium chloride. 1 ounce 
Dissolve the calcium chloride in the 


water, add the glue, macerate until it ia 
thoroughly softened, and then heat untl^ 


completely dissolved. 

IV. — Glue 20 ounces 

Glycerine 5 ounees 

^rupy glucose. 1 ounc? 

lannin 50 grains 


Cover the glue with cold water, and let 
stand over night. In the morning poui 
off superfluous water, throw the glue or 
muslin, and manipulate so as to get rio 
of as much moisture as possible, then put 
in a water bath and melt Add the gl^ 
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erine and syrup, and stir well in. Fi- 
nally, dissolve tne tannin in the smallest 
quantity of water possible and add. 

This Djixtuie must be used hot. 


V. — Glue... 15 ounces 

Glycerine . 5 ounces 

Linseed oil 2 ounces 

Sugar 1 ounce 


Soak the glue as before, melt, add the 
sugar and glycerine, continuing the heat, 
and finally add the oil gradually under 
constant stirring. 

This must be used hot. 


Glue for Tablets. — 

L — Glue SJ ounces 

Glycerine 8 ounces 

Water, a sufficient quantity. 

Pour upon the glue more than enough 
water to cover it and let stand for several 
hours, then decant the greater portion of 
the water; apply heat until the glue is 
dissolved, and add the glycerine. If the 
mixture is too thick, add more water. 

II. — Glue 6 ounces 

Alum 30 grains 

Acetic acid Jounce 

Alcohol 1 j ounces 

Water Cj ounces 

Mix all but the alcohol, digest on a 
water bath till the glue is dissolved, allow 
to cool and add the alcohol. 

III. — Glue 6 ounces 

Water 1 ounce 

Calcium chloride. . . 1 ounce 

Dissolve the calcium chloride in the 


water, add the glue, macerate until it is 
thoroughly softened, and then apply heat 
until completely di.ssolved. 

IV. — Glue, 1 pound; glycerine, 4 ounces; 

5 1ucose syrup, 2 tablespoonful.s; tannin, 
jj ounce. Use warm, and give an hour 
to dry and set on the pads. I'his can be 
colored with any aniline dye. 


Marine Glue. — Marine ghio is a prod- 
uct consisting of shellac and 'voutcnouc, 
which is mixed differently according to 
the use for which it is required. The 
quantity of benzol used as solvent gov- 
erns the hardness or softness of the glue. 

I. — One part Para caoutchouc is dis- 
solved in l‘i parts benzol; iiO parts ptiw- 
dered shellac arc added to the solution, 
and the mixture is carefully healed. 

II. — Stronger glue is obtained by dis- 
solving 10 parts good crude caoutchouc 
in 120 parts ben/inc or naphtha which 
solution is poured slowly ami in a fine 
rt'^eam into 20 parts asphaltum melted 
in a kettle, stirring coii.slantly and heal- 
ing. Pour the finished glue, after the 
Bor'ent has almost evanorated and the 


mass has become ^uite uniform, into flat 
molds, in which it solidifies into very hard 
tablets of dark brown or black color. 
For use, these glue tablets are first soaked 
in boiling water and then heated over a 
free flame until the marine glue has be- 
come thinly liquid. The pieces to be 
glued are also warmed and a very durable 
union is obtained. 

III. — Cut caoutchouc into small pieces 
and dissolve in coal naphtha by heat and 
agitation. Add to this solution pow- 
dered shellac, and heat the whole, con- 
stantly stirring until combination takes 
place, then pour it on metal plates to form 
sheets. Wnen used it must be heated to 
248^ F., and applied with a brush. 

Water-Proof Glues. — I. — The glue is 
put in water till it is soft, and subse- 
quently melted in linseed oil at moderate 
heat. This glue is affected neither by 
water nor by vapors. 

II. — Dissolve a small quantity of san- 
darac and mastic in a little alcohol, and 
add a little turpentine. The solution is 
boiled in a kettle over the fire, and an 
equal quantity of a strong hoi solution of 
glue and isinglass is added. Then filter 
through a cloth while hot. 

III. — Water-proof glue may also be 

C roduced by the simple addition of 
ichromate of potassium to the liquid glue 
solution, and subsequent exposure to the 
air. 

IV. — Mix glue as usual, and then add 
linseed oil in the proportion of 1 part oil 
to 8 parts glue. If it is desired that the 
mixture remain liquid, J ounce of nitric 
acid should be added to every pound of 
glue. This will also prevent the glue 
from souring. 

V. — In 1,000 parts of rectified alcohol 
dissolve 60 parts of saridarac and as 
much mastic whereupon add 60 parts of 
white oil of turpentine. Next, prepare a 
rather strong glue solution and add about 
the like quantity of isinglass, healing the 
solution until it commences to boil; then 
slowly add the hot g'ue solution till a thin 
paste forms, which can still be filterec 
through a cloth. Heat the solution be- 
fore use and employ like ordinary glue. 
A connection effected with this glue is 
not dissolved hy cold water and even 
resists hot water for a long time. 

VI. — ooak 1,0U() parts of Cologne glue 
in cold water for 12 hours and in another 
vessel for the same length of time 15U 
parts of isinglass in a mixture of lamp 
spirit and water. Then dissolve both 
uiasses together on the water bath in a 
.suitable ve.'sel, thinuing, if necessary, 
with some hot water. Next add 100 
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parts of linseed oil Tarnish and 61ter hot 
throuffh linen. 

VII. — Ordinary glue is kept in water 
until it swells up witiiout losing its shape. 
Thus softened it is placed in an iron 
crucible without adding water; then add 
linseed oil according to the quantity of 
the glue and leave this mixture 'to ooil 
over a riow fire until a gelatinous mass 
results. Such glue unites materials in a 
very durable manner. It adheres firmly 
and hardens quickly. Its chief advan- 
tage. however, consists in that it neither 
absorbs water nor allows it to pass 
through, whereby the connecting places 
are often destroyed. A little borax will 
prevent putrefaction. 

Vill. — Bichromate of potassium 40 
parts (by weight); gelatin glue, 65 parts; 
alum, 5 parts. Dissolve the glue in a 
little water and add the bichromate of i 
potassium and the alum. 

IX. — This preparation permits an ab- 
solutely permanent gluing of pieces of 
cardboard, even when they are moist- 
ened by water. Melt together cqucal 
parts of good pitch and gutta-percha; of 
this take 9 parts, and add to it 3 parts of 
boiled linseed oil and 1 A parts of litharge. 
Place this over the fire and stir it till all 
the ingredients are intimately mixed. 
The mixture may be diluted with a little 
benzine or oil of turpentine, and must be 
warm when used. 

Glue to Fasten Linoleum on Iron 
Glairs. — I. — Ui!i' a mixture of glue, isin- 
gla.ss, and dextrin which, dissolved in 
water and heated, is given an admixhire 
of turpentine. The strips pasted down 
must be weighted wilh boards and brick 
on lop until the adhesive agent has hard- 
ened. 

II. — Soak 3 parts of glue in 8 parts 
water, add } part hydrocliloric acid and 

i part zinc vitriol and let this mixture 
oil several hours. Coat the floor and 
the back of the linoleum wilh this. 
Press the linoleum dow'n uniformly and 
firmly and weight it for some time. 

Glue for Attaching Gloss to Precious 
Metals. — Sandarac varnish, 15 parts; 
marine glue, 5 parts; drying oil, 5 parts; 
white lead, 5 parts; Spanish white, 5 
parts; turpentine, 5 parts. Triturate all to 
form a rather homogeneous pa.ste. This 
glue becomes very hard and resisting. 

Elastic Glue. — Although elsotio ^lue »s 
less durable than rubber, and will not 
stand much heat, y.*t it is cheaper than 
rubber, and is not, like rubber affected 
by oil colors, lienee it is largely used 
for printing rollers and atainps. For | 


I stamps, good glue is soaked for hours 
! in soft water. The water is poured off, 
and the swollen glue is melted and mixed 
with glycerine and a little salicylic acid 
and cast into molds. The durability is in- 
creased by painting the mass with a solu- 
tion of tannin, or, better, of bichromate 
of potassium. Printing rollers remi^ire 
greater firmness and elasticity. The 
mass for them once consisted solely of 
glue and vinegar, and their manufacture 
was very difficult. The use of glycerine 
has remedied this and gives greit elas- 
ticity without adhesiveness, and Lr s re- 
moved the liability of moldiness. Swol- 
len glue, which has been superficially 
dried, is fused with glycerine and cast 
into oil molds. Similar mixtures are 
used for casting plaster ornaments, etc., 
and give very sharp casts. A mass con- 
sisting of glue and glycerine is poiirc'^ 
over tlie model in u, dox. When the mold 
is removed, it is painted wdlh plaster out- 
side and with boiled oil ins'dc, and can 
then be 11*50(1 many limes fo * making re- 
productions of the model. 

Glue for Paper and Metal. — A glue 
which will keep well and adhere tightly 
is obtained by diluting 1,000 parts by 
weight of potato standi in 1,200 parts by 
weight of water and adding 50 parts by 
weight of pure nitric acid. The mixture 
is kept in a hot place for 48 hours, taking 
care to .stir frequently. It is afterwards 
boiled to a thick and traii.sparent consist- 
ency, diluted with water if there is occa- 
sion and then there are added in the 
form cf a screenctl powder, 2 parts of .sal 
ammoniac and 1 part of sulphur flowers. 

Glue for Attaching Cloth Strips to Iron. 
— Soak 500 parts of Cologne glue in the 
evening with clean cold water in a clean 
vessel; in the morning pour off the water, 
place the softened glue without admix- 
ture of water into a clean copper or 
enamel receptacle, which is put on a mod- 
erate low fire (charcoal or steam appa- 
ratu.s). During the di.ssolulion the mas.s 
must be continually stirred wilh a wood- 
en trowel or spatula. If the glue is too 
thick, it is thinned wilh diluted spirit, 
but not with water. As soon as the glue 
has reached the boiling poin^, about 50 
! parts of linseed oil varnish (bo*U‘d oil) is 
added to the mass with oonstant stirring. 
When the latter has been stirred up well, 
add 50 parts of powdered colophony and 
shake it into the mass witli stirring, 
subseciuently removin'^ tht glue from the 
fire. In order to increa e the binding 
qualities and to guard ag; inst moisture, 
it is well still to add alumt 50 parts of 
isioglut. which has been previously cut 
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into narrow strips auu placed, well I 
beaten, in a vessel, into which enough 
spirit of wine has been poured to cover 
all. When dissolved, tne last - named 
mass is added to the boiling glue with 
constant stirring. The adhesive agent 
is now ready for use and is employed not, 
it being advisable to warm the iron also. 
Apply glue only to a surface equivalent 
to a single strip at a time. The strips are 
pressed down with a stiff brush or a wad 
of cloth. 

Glue for Leather or Cardboard. — To 
attach leather to cardboard dissolve 
good glue (softened by swelling in water) 
with a little turpentine and enough water 
in an ordinary glue pot, and then having 
made a thick paste with starch in the 
proportion of 2 parts by weight, of starch 
powder for every 1 part, by weight, of 
dry glue, mix the compounds and allow 
the mixture to become cold before appli- 
cation to the cardboard. 

For Wood, Glass, Cardboard, and all 
Articles of a Metallic or Mineral Char- 
acter. — Take boiled linseed oil 20 parts. 
Flemish glue 20 parts, hydrated lime 15 
parts, powdered turpentine 5 parts, alum 
5 parts acetic acid 5 parts. Dissolve the 
glue with the acetic and, add the alum, 
then the hydrated lime, and finally the 
turpentine and the boiled linseed oil. 
Triturate all well until it forms a hon»o- 
encous paste and keep in well-closed 
asks. Use like any other glue. 

Glue for Uniting Metals vzilh Fabric:^. 
— Cologne glue of good quality is soaked 
and bailed down to the consistency of 
that used by cabinetmakers. Then add, 
with constant stirring, sifted wood ashes 
until a moderately fliick, homogeneous 
mas.o results. Use hot and press the 
pieces well together during th^ drying. 
For tinfoil about 2 per cent of horacie 
acid .should be added instead of f tie wood 
ashes. 

Glue or Paste for Making Paper 


Boxes.— 

Chloral hydrate 5 pai+s 

G'^latin, white 8 par^s 

Gum arahic 2 par^" 

Boiling water 30 part® 


Mix the chlonil, gelatin, and gum 
arabic in a porcelain c»)niainer, pour the 
boiling water over the mixture and let 
stand for 1 day. givii’g “ vigor»uis stir- 
ring several tinic.^ during tuc day. la 
c'd-j weather tins iS apt to gee iiurd and 
but this may be ouvialcd by s^arid- 
iltg \.he coniaiiiei iu wai-m water tor a 
few iniiiuies. 'I'his paste adheres lo any 
surface whatever. 


Natural Glue for Cementing Porcelain, 
Crystal Glass, etc. — The Targe shell 
snails which are found in vineyards have 
at the extremity of their body a small, 
whitish bladder filled with a substance 
of greasy and gelatinous aspect. If this 
substance extracted from tne bladder is 
applied on the fragments of porcelain or 
any body whatever, which are juxtaposed 
by being made to touch at all parts, they 
acquire such adhesion that if one strives 
to separate them by a blow, they are 
more liable to break at another place 
than the cemented .seam. It is necessary 
to give this glue sufficient time to dry per- 
fectly, so as to permit it to acquire the 
highest degree of strength and tenacity. 

Belt Glue. — A glue for belts can be 
prepareci as follows: Soak 5G parts of 
gelatin in water, pour off the excess of 
water, and heat on the water bath. With 
good stirring add, first, 5 parts, by 
weight, of glycerine, then 10 parts, by 
weight, of turpentine, and 5 parts, by 
weight, of linseed oil varnish end thin 
with water as required. The ends of the 
belts to be glued are rut off obliquely and 
warmed: then the hot glue is applied, and 
the united parts arc subjected to strong 
pressure, allowing them to dry tho.s for 
24 hours before the belts are used. 

Chromium Glue for Wood, Paper, and 
Cloth. — I. — (a) Gne-half pouDO strong 
glue (any ghie if color is immaterial, 
■white fish glue otherwise): soak 12 hours 
in 12 fiuidounres of cold water, {b) One- 
quarter pound gelatin; soak 2 hours in 
12 fluidounce? cold water, (r) Two 
ounces bichromate of potassium dis- 
solved in 8 fluidounces boiling water. 
Dissolve (a) after soaking, in a glue pot, 
an«I add (h). After (a) and (b) are mixed 
and dissolved, stir in (r). I'his glue is 
exceeding! V strong, and the ar^’ole 
cemented te exposed to strong sunlig'^l 
for 1 hour, tli»' glue beroTUC': perfectly 
w^aterproof. Of course, it is understood 
that the exposure to sunlight is to be 
Trade after the glue i* thoroughly dry. 
The one objectionable featii**'^ of thi| 
cement is its color, ■'' hich is a yellow, 
brow'ii. By sub‘''t it lining chroTue alum 
in place of the bichromate, an olive eoloi 
is obtained. 

II.-- C'se a moderately strong gelatiB 
solution (containing 5 to 10 per cent of 
ary gelatin to which about 1 part of 
Hi id Ciiromate of potassium in solution ia 
udded Tu every 5 parts of gelatin. This 
mixture has the property of becoming in- 
soluble by water through the action of 
sunlight under partial reduction of the 
chromic acid. 
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Fireproof Glue.— 

Raw linseed oil 8 parts 

Glue or gelatin 1 part 

Quicklime parts 


Soak the glue or gelatin in the oil for 
10 to 12 hours, and then melt it hj gently 
heating the oil, and when perfectly fluid 
stir in the quicklime until the whole 
mass is homogeneous, then spread out in 
layers to dry gradually, out of the sun’s 
rays. For use, reheat the glue in a slue 
pot in the ordinary way of melting glue. 

CEMENTS. 

Under this heading will be found onlv 
cements for causing one substance to ad- 
here to another. Cements used prima- 
rily as fillers, such as dental cements, 
will be found under Cements. Putties, 
etc. 

Cutlers’ Cements for Fixing Knife 
Blades into Handles. — 


I. — Rosin 4 pounds 

Beeswax 1 pound 

Plaster of Paris or 

brickdust 1 pound 

II.— Pitch 5 pounds 

Wood ashes 1 pound 

Tallow 1 pound 


III. — Rosin, 12; sulphur flowers, S; 
iron filings, 5. Melt together, fill the 
handle while hot, and insert the instru- 
ment. 

IV. — Plaster of Paris is ordinarily 
used for fastening loose handles. It is 
made into a moderately thick paste with 
water run into the hole in the head of the 
pestle, the handle inserted and held in 
place till the cement hardens. Some add 
sand to the paste, and claim to get 1 Hter 
results. 

V. — Boil together 1 part of caustic da, 
3 parts of rosiii, and 5 parts of water till 
homogeneous and add 4 parts of plaster 
of Paris. The paste sets in half an hour 
and is but little affected by water. 

VI. — Equal quantities of gutta percha 
and shellac are melted together and well 
stirred. This is best done in an iron cap- 
sule placed on a sandbath and heated 
over a gas furnace or on the top of a 
stove. The combination possesses both 
hardness and toughness. Qualities that 
make it particularly desirable in mend- 
ing mortars and pestles. ' In using, 
the articles to be cemented should be 
warmed to about the melting point of the 
mixture and retained in proper position 
until cool, when they are ready fur use. 


VII.— Rosin 600 ) Parts 

Sulphur 150 > L»y 

Iron filings g50 ) 


Pour the mixture, hot, into the opeaiiig 
of the heated handle and shove in the 
knife likewise heated. 

VIII. — Melt sufficient black rosin, and 
incorporate thoroughly with it one-fi^ its 
weight of very fine silver sand. Make 
the pestle hot, poui in a little of the mix- 
ture, then force the handle well home, 
and set aside for a day before using. 

IX. — Make a smooth, moderately soft 
aste with litharge and glycerine; fill the 
ole in the pestle with the cement, and 

firmly press the handle in place, keeping 
it under pressure for three or four days. 

Cements for Stone. — I. — An excellent 
cement for broken marble consists of 4 
parts of gypsum and 1 part of finely 
^wdered gum arabic. Mix intimately. 
Then with a cold solution of borax make 
into a mortarlike mass. Smear on each 
face of the parts to be joined, and fasten 
the bits of marble together. In the 
course of a few days the cement becomes 
very hard and holds very tenaciously. 
The object mended should not be touchra 
for several days. In mending colored 
marbles the cement may be given the hue 
of the marble by adding the color to tfie 
borax solution. 

II. — A cement which dries instanta- 
neously, qualifying it for all sorts of re- 
pairing and only presenting the disad- 
vantage of having to be freshly prepared 
each time, iiotwitlistandiug any subse- 

uent beating, may be made as fc^llows* 
n a metal vessel or iron spoon melt 4 to 
6 parts of rosin (or preferably mastic) 
and 1 part of beeswax. This mixture 
must be applied rapidly it being of ad- 
vantage sligntly to heat the surfaces to be 
united, which naturally must have been 
previously well cleaned. 

III. — Slaked lime. 10 parts; chalk, 15 
parts; kaolin, 5 parts; mix and imme- 
diately before use stir with a correspond- 
ing amount of potash water glass. 

IV. — Cement on Marble Slabs. — The 
whole marble slab is thoroughly warmed 
and laid face down upon a neatly cleaned 
planing bench upon which a woolen cloth 
IS spread so as not to injure the polish of 
the slab. Next apply to the slab very 
hot, weak glue and quickly sift hot plaster 
of Paris on the glue in a thin even layer, 
stirring the plaster rapidly into the ap- 
plied glue by means of a strong spatula, 
so that a uniform glue- plaster coating 
is formed on the warm slal>. Before this 
has time to harden tip the respective piece 
of furniture on the slab. Tli" trame, liae- 
wise warmed, will adhere very firnr. - lotb 
slab after two da ys. Besides, this proed 
has the advantage of great cleanlinessr 
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V. — Hie following is a recipe used by 
Uiarble worKers, and which probably 
can be used to advantage: Flour of sul- 
phur, 1 part; hydrocnlorate of am- 
monia, 2 parts; iron tilings, 16 parts. 
The above substances must be reduced 
to a powder, and securely preserved 
in closely stoppered vessels. When the 
cement is to oe employed, take 5t0 parts 
very fine iron filings and ^ part oi the 
above powder; mix them together with 
enough w'^ter to form a manageable 
paste. This paste solidifies in 20 days 
and becomes as hard as iron. A recipe 
for anothr cement useful for joining 
small pieces of marble or alabaster i.s as 
fo'luws: Add J pint of vinegar to A pint 
skimmed milk; mix the curd with the 
whites of 5 eggs, well beaten, and siilTi- 
cienl powdered quicklime sifted in with 
constant stirring so as to form a pa^te. 

It resists water and a moderate degree of 
he.-vt. 

VI. — Cement for Iron and Marble. — 
For fastening iron to marble or stone a 
good cement is made as follows: Thirty 
parts plaster of Paris, 10 parts iron filings, 

A part sal ammoniac mixed with vinegar 
to if fluid paste fresh for use. 

Cement for Sandstones. — One part 
sulphur and 1 part rosin are melted 
sepn rately; the melted masses are mixed 
aiici ci parts litharge and 2 parts ground 
glass stirred in. The latter ingredients i 
must be perfectly dry, and have been j 
well pulverized and mixed previously. | 

£(jiially good cement is obtained by [ 
melting together 1 part pitch and tm part j 
wax, and mixing with 2 parts brickdust. j 

The stones to be cemented, or be- 
tween the joints of which the putty is to 
be poured, must be perfectly dry. If 
practiciihie, they should be warmed a 
little, and the surfaces to which the putty 
(S to adhere painted with oil varnisli 
once or twice. The above tw'o formula: 
are of CNpccial value in case the stones 
are verv much exposed to the heat of the 
nil III summer, a.s well a.s to cold, rain, 
and snow in winter. Experience has 
shown that in these instances the above- 
mentioned cements give better sati.^fac 
tion than the other brands of cement. 

Cements for Attaching Objects to 


Glass. — 

Kosin 1 part 

Yellow wax 2 parts 


Melt together. 

To Attach Copper to Glass — Boil 1 
pan i> causi>^ sons and ^ parts or cc^ 
fopuon^ in parts or water and mix with 
\he like quantity of plaster of Pans. 


This cement is not attacked by water, 
heat, and petroleum. If, in place of the 
plaster of Paris, zinc white, white lead, 
or slaked lime is used, the cement hard- 
ens more slowly. 

To Fasten Brass upon Glass.— Boil to 
gether 1 part of caustic soda, 3 parts v 
rosin, 3 parts of gypsum, and 5 parts o 
water. The cement made in tiiis way 
hardens in about half an hour, hence it 
must be applied quickly. During the 
preparation it should be stirred con- 
stantly. All the ingredients used must 
be in a finely pow'dered state. 

Uniting Glass with Horn. — (1) A solu- 
tion of 2 parts of gelatin in 20 parts water 
i.s evaporated up to one-sixth of its volume 
and J mastic dissolved in A spirit added 
and some zinc white stirred in. I'lie 
putty is applied warm; it dries ea^ll> 
and can he kept a long time. (2) Mil 
gold size with tlie equal volume of watei 
glass. 

To Cement Glass to Iren. — 


I — Hosiri . 5 ounces 

^elluwwax 1 ounce 

Venetian red... 1 ounce 


Melt tlie wax and ro-'in I'li a water 
bath and add, under constant stirrirg. the 
Venetian red previously well drietl Stir 
until nearly cool, so pre\cMit the Ve- 

netian ri*(l from settling t(* the bottom. 


II. — Portland cement ... bounces 

Prepared chalk 1 t)unce 

Pine sand ... 1 ounce 

Solution of sodium silicate 
enough to form a semi' 
liquid paste. 

III. — Litharge 2 parts 

\\ lute lead 1 part 


W<.rk into a pasty condition by using 
3 parts boiled linseed oil, 1 part roped 
varm^h. 

Celluloid Cements. — I. — To mend brok- 
en dr.inghting triangles and otluM' cellu- 
loid urtules, use 3 parts alcohi^l and 4 
parts ether mi.xed together a ml applied to 
tlie fracture with a brush until tlie edges 
become warm. The edges are then 
stuck together, and left to dry for at least 

24 hours 

li. — Camphor, 1 part; alcohol, 4 parts. 
l)I.s»;olve and add equal quantity (by 
weight) of si.i'llac to this solution 

111 If ! rinness is desired in putting 
celluloid on wvukI. tin, etc., the following 
gluing agen^ i- reci>iinneii<lcd, viz.: 
compoiiiui o\ 'i parts .sliellao, 9 parta 
spirit of camphor, and 4 parts strong 
alcohol. 
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IV. — Shellac * ounces 

Spirits of camphor. . 2 ounces 
Alcohol, 90 per cent. . 6 to 8 ounces 
V. —Make a moderately strong glue or 
solution of gelatin. In a dark place or 
a dark room mix with the above a small 
amount of concentrated solution of potas- 
sium dichromate. Coat the back of the 
labeU which must be clean, with a thin 
laver of the mixture. Strongly press the 
label against the bottle and keep the two 
in close contact by tying with twine or 
otherwise. Expose to sunlight for some 
hours; this causes the cement to be insol- 


uble even in hot water. 

VI. — Lime av. oz. 1 

White of egg av. oz. 

Plaster of Paris.... av. oz. 5^ 

Water fl. oz. 1 


Reduce the lime to a fine powder; mix 
it with the white of egg by trituration, 
forming a uniform paste. Dilute with 
W'ater, rapidly incorporate the plaster of 
Paris, and use the cement immediately. 
The surfaces to be cemented must first 
be moistened with water so that the ce- 
ment will readily adhere. The pieces 
must be firmly pressed together and kept 
in this position for about 12 hours. 

Cementing Celluloid and Hard-Rubber 
Articles. — 1. — Celluloid , articles can be 
mended by making a mixture com- 
posed of 3 parts of alcohol and 4 parts of 
ether. This mixture should* be kept in 
a well-corked bottle, and when celluloid 
articles are to be mended, tlie broken 
surfaces are painted over wdth the alcohol 
and ether mixture until the surfaces 
soften: then press together and bind and 
allow to dry tor at least 24 hours. 

II. — Dissolve 1 part of gum camphor 
in 4 parts of alcohol; dissolve an equal 
weight of shellac in such strong campnor 
solution. The cement is applied warm 
and the parts united must not be dis- 
turbed until the cement is hard. Hard- 
rubber articles are never mended to form 
a strong joint. 

III. — Melt together eciual parts of 
gutta percha and real asplialtuin. The 
cement is applied hot, and the broken 
surfaces pressed together and held in 
place while cooling. 


Sign-Letter Cements. — 

1. — Copal varnish 15 parts 

Drying oil ......... 5 parts 

Tiirpenliiie fspirits), 3 parts 
Oil of furpcntine. ... 2 parts 

Liquefied glue 5 parts 

Melt all together on a water bath until 
well mixed, and then add 10 parts slaked 
Rme. 


II. — Mix 100 parts finely powdered 
white litharge with 50 parts dry white 
lead, knead together 3 parts linseed oil 
varnish and 1 part copal varnish into a 
firm dough. Cfoat the side to be attached 
with this, removing the superfluous ce- 
ment. It will dry quickly and becon * 


very hard. 

in. — Copal varnish ...... 15 parts 

Linseed-oil varnish . 5 parts 

Raw turpentine 3 parts 

Oil of turpentine. ... 2 parts 

Carpenters* glue, dis- 
solved in water ... 5 parts 

Precipitated chalk . . 10 parts 

IV. — Mastic gum 1 part 

Litharge, lead 2 parts 

White lead 1 part 

Linseed oil 3 parts 


Melt together to a homogeneous mas.s 
Apply hot. To make a thorough and 
reliable job, the letters should be heated 
to at least the temperature of the cement. 

To Fix Gold Letters, etc., upon Glass. 
— I. — The glass must be entirely clean and 
polished, and the medium is prepared in 
the following maiiner> One ounce fish 
glue or isinglass is dissolved in water, 
so that the latter covers the glue. When 
this is dissolved a quart of rectified spir- 
it of wine is added, and enough water is 
poured in to make up one-quarter the 
whole. The substance must be kept wel? 
corked. 

II. — Take J quart of the best rum 
and J ounce fish glue, which is dissolved 
in the former at a moderate degree of 
heat. Then add i quart distilled water, 
and filter through a piece of obi linen. 
The glass is laid upon a perfectly level 
table and is covered with this substancei 
to the thickness of J inch, using a clean 
brush. Seize the gold leaf with a 
pointed object and place it smoothly 
upon t <: prepared mass, and it will l>e 
attr cled ny the glass at once. After 5 
minutes hold the glass slightly slanting 
so that the superfluous mass can run ofL 
and leave the plate in this position for 24 
hours, when it will be perfectly dry. Now 
trace the letters or the design on a piece 
of paper, and perforate the lines with a 
thick needle, making the hobs 7^7 inch 
apart. Then place llic perforated paper 
upon the surface of the glass, and stamp 
the tracery on with pow(icrc<l chalk. The 
paper pattern is tficn carefully removed, 
and the accurate <lcslgn will remain upon 
the gold. The outlines are now filled 
out witli an oily gold mass, mixed with 
a little chrome orange and <liluted with 
boiled oil or turpentine. When all is 
dry the superfluous gold is washed ofl 
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with water by means of a common rag. 
The back of the glass is thee painted 
with a suitable color. 

Attaching Enamel Letters to Glass. — 
To affix enamel letters to glass, first 
clean the surface of the glass p'rfecily, 
leaving no grease or sticky substance 
of any kind adhering to the surface 
Then with a piece of soap sketch the out 
lines of the design. Make the proper 
division of the guide lines, and strike off 
accurately the position each letter is to 
occupy. Then to the back of the letters 
apply a cement made as follows: White 
lead ground in oil, i parts; dry white 
lead, 3 parts. Mix to a soft putty con- 
sistency with good copal varnish. 

With a small knife or spatula apply 
the cement to the back of the letters, 
observing especial care in getting the 
mixture well and uniformly laid around 
the inside edges of the letter. In at- 
taching the letters to the glass make sure 
to expel the air from beneath the char- 
acters, and to do this, work them up 
and down and sidewise. If the weather 
be at all warm, support the letters 
while drying by pressing tiny beads of 
sealing wax against the glass, close to 
the under side or bottom of the letters. 
With a putty knife, keenly sharpened 
on one edge, next remove all the sur- 
lus cement. Give the letters a hard, 
rm pressure against the glass around 
all edges to securely guard against the 
disruptive attacks of moisture. 

The seepage of moisture beneath the 
surface of the letters is the main cause 
of their early detachment from the glass. 

The removal of the letters frr^m the 
glass may be effected by applying tur- 
pentine to the top of the characters, 
allowing it to soaK down and through 
the cement. Oxalic acid applied in the 
same way will usually sliclt the letters 
off in a trice. 

Cement for Porcelain Letters. — Slake 
15 parts of fresh quicklime in 20 parts of 
water. Melt 50 parts of caoutchouc and 
50 parts of linseed- oil varnish together, 
and bring the mixture to a boil. While 
boiling, pour the liquid on the slaked 
lime, little by little, under constant stir- 
ring. Pass the mixture, while still hot, 
through muslin, to remove any possible 
lumps, and lot cool. It takes the cement 
2 days to set completely, but when dry 
it makes a joint that will resist a great 
deal of >lrain. By thinning the mixture 
down with nil of turpentine a brilliant, 
powerfully uiiutsK f varnish is obtained. 

Water GiurSJj Cements. — 1. — Water 
igiass vsodium of potassium ailicate). which 


I is frequently recommended for cement- 
ing glass, docs not, as is often asserted, 
form a vitreous connection between the 
joined surfaces; and. in fact, some of 
the commercial varieties will not even 
dry, but merelv rorm a chick paste, 
which ha'-' n strong afiinit> tor moisture 
Gc*>d 30' 6 water gbi.ss is, however, 
suite ce loi iiieriding acocles that are ex- 
to ano is best applied to sur- 

• ta es that have been gently warmed; 
when the pieces are put together they 
should be pressed warmly, to expel any 
superfluous cement, and then heaied 
strongly. 

To repair cracked glasses or bottles 
through which water will leak, water 
glasses may be used, the application 
being effected in the following easy 
manner: The vessel is warmed to induce 
rarefaction of the internal air, after 
which the mouth is closed, either by a 
cork in the case of bottles, or by a piece 
of parchment or bladder if a wide- 
mouthed vessel is under treatment. 

While still hot, the outside of th< 
crack is covered with a little glass, and 
the vessel set aside to rool, whereupon 
the difference between the pressure of the 
external and internal air will force the 
cement into the fissure and close it 
completely. All that is then necessary 
is to take off the cover and leave the 
vessel to w'anii fer a few hours. Sub- 
sequently rinse it out with lime water, 
followed by clean water, and it will then 
hold any liquid, acids and alkaline fluids 
alone excepted. 

II. — When water glass is brought into 
contact wdth calcium chloride, a cal- 
cium silicate is at once formed which 
is insoluble in water. It seems possible 
that this reaction may be used in bind- 
ing together masses of sand, etc. The 
process indicated has long been used in 
the preservation of stone which has be- 
come “weathered.” The stone is first 
brushed with the water glass and after- 
wards with a solution ojf calcium chlor- 
ide. The conditions here are of course 
different. 

Calcium chloride must not be^ con- 
founded with the so-called “chloride of 
lime ’* which is a mixture of calcium hy- 
pochlorite and other bodies. 

To Fasten Paper Tickets to Glass — To 
attach paper tickets to glass, the cm- 

fc mcnt of water glass is efficacious. 

? should be taken to spread this prod- 
uct on the glass and not on the paper, 
and then to apply the paper dry, which 
should be done immediately Vvhen th« 
solution is dry the paper cannot be 
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tached. The silicate should be some- | 
what diluted. It is spread on the glass 1 
with a rag or a small sponge. 


JEWELERS* CEMENTS. 

Jewelers and goldsmiths require, for 
the cementing of genuine and colored 
gems, as well as for the placing of col- 
ored folio under certain stones, very 
adhesive gluing agents, which must. ! 
however, be colorless. In this respect ' 
these are distinguished chiefly by the 
so-called diamond cement and the regu- ^ 
lar jewelers’ cement. Di.imoml ce- j 
nrient is much esteemed by jewelers for | 
cementing prc'cious stones and corals, i 
but may also he employed with ad- 
vantage for laying colored fluxes of 
glass on while glass. 'I'hc diamond 
cement is of such a nature as to be able 
to remain for some time in contact with 
water without ln^coming soft. It ad- 
heres best bed ween glass or between pre- 
cious stoiu's. It is composed as follows: 
Isinglass S pails, gurn ammc.niac 1 part, 
^albaiium 1 part, spirit of wine 4 parts, 
hoak the isinglass in water with admix- 
ture of a little spirit of \vine and add the 
solution of the gums in the remainder I 
of the spirit of wine. Before use, heat 
the diamond cement* a little so as to 
soften it. Jewelers’ cement is used for 
similar purposes as is tlie diamond ce- 
ment, and is prepared from: Isinglass 
(dr)) 10 parts, mastic varnish 5 parts. 
I)issolve the isinglass in very little water, 
adding some strong spirit of wine. 'Fhe 
mastic varnish is preparc<J by pouring 
a mixture of highly rectified spirit of 
wine and benzine over finely powdered 
mastic and dissolving it in the smallest 
possible quantity of liquid. The two 
solutions of isinglass and mastic are in- 
timately ground together in a porcelain 
dish. 


Armenian Cement. -The celebrated 
“ Armenian ** ceincnt, so called formerly 
used by Turkish and Oriental jewelers 
mwiByally, for setting precious stones, 
• *^^|||^^^amorids,” rubies, etc., is made 


m . 


Isirtg»^fish glue) 
I ^ Gum 


hl^oriiac . 
Alcoftufca’lsolute 

QQAlcoiici7<5§ 

Diss^v^the mastic 


per cent. . 


10 parts 
20 parts 
5 parts 
CO parts 
S3 parts 
100 parts 
the absolute 


Lss^ve' 

lco]i«fvyli.ssolve, by the aid of gentle 
the water bath, the isinglass in 
‘ water, and add 10 parts of the dilute 
^idcoh'ol. Now di.ssolve the ammoniac’im 
in the re.sidue of the dilute alcohol. Add 




the first .solution to the second, mix thor- 
oughly by agitation and then add the 
solution of gum ammoniac and stir well 
in. Finally put on the water bath, and 
keeping at a moderate heat, evaporate 
the whole down to 175 parts. 

Cement for Enameled Dials. — The 
following is a good cement for enameled 
dials, plates, or other pieces: Grind into 
a fine powder parts of dammar rosin 
and 2.\ parts of copal, using colorless 
pieces if possible. Next add 2 parts 
of V’eiictiaii turpentine and eiioiigli spirit 
of wine so that the whole forms a tnirk 
paste. To this grind 3 parts of the finest 
zinc white. The mass now has the 
consistency of prepared oil paint. To 
remove the yellow tinge of the cement 
add a trifle of Berlin blue to the zinc 
w hite. Finally, the w hole is heated until 
the spirit of Avine is driven off and a molt- 
en ma.ss remain-, which is allowed to eot>l 
and is kept for use. Heat the parts to be 
cemeriteil. 

Watch-Lid Cement. — The hardest ce- 
ment for fixing on wateh lids is shellac. 
If the lids arc exceedingly thin the en- 
graving will ahvays press through. Be- 
fore rementing it on the inside ot the lid, 
in order not to injure the polish, it is 
coated witli chalk clissolvcil in alcohol, 
A\hicli is first allowed to dry. Next melt 
the shellac on tlie stick heat the watch 
lid and put it t>n. After the engraving 
has been done, simply force the lid off ano 
remove the remaining shellac from the 
latter by light tapping. If this does not 
remove it completely lay the lici in alco- 
hol, leaving it tfierein until all the shel 
lac has dissolved. All that remains to be 
done now is to wasti out the watch lid. 

Jewelers' Glue Cement. — Dissoh'e on 
a water bath 50 y^iarts of fish glue in 
a little 93-per-cent alcohol adding 4 
part'^ by weight, of gum ammoniac. 
On the other hand, dissolve 2 parts, 
weight, of mastic in 10 parts, by weight, 
of alcohol. Mix these two solutions and 
preserve in a well-corked flask. For 
u.se it suflic'cs to softeu it on the water 
bath. 

Casein Cements. — 

I. — Borax 5 parts 

Water 95 parts 

Casein, sufficient quantity. 

Dissolve the borax in water end in- 
corporate enough casein to produce a 
mass of the proper consistency. 

II. — The casern is made feebly alka- 
line by means of soda or potash lye and 
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then subjected for about 24 hours to a | 
temperature of 140° F. Next follow I 
the customary admixture such us lime 
and water f^luss. and lirially, to accom- I 
plish a quicker rcsinihculion, subslanees 
containing tannin are added. For tan- 
nic admixtures to the partially disinte- 
grated casein, slight quantities — about 
1 per cent — of gallic acid, ciitch, or 
quercilannic acid are employed. The 
feebly alkaline casein cement contain- 
ing lannic acid is used in the well-known 
manner for the gluing together of wood. 

For Metals. — Make a paste with 10 
ounces c'asein, 20 ounces slaked lime, and 
20 ounces of sand, in water. 

For Glass. — I. — Dissolve casein in a 
concentrated solution of borax. 

II. — Make a paste of casein and 
water glasj. 

Pasteboard and Paper Cement. — I — 
Liet pure glue swell in cold water; pour 
and press off the excess; put on the 
water hath and melt. l*aper or other 
material cemented with this is tlien 
immediately, before the cement dric'^, 
submitted to the action of forrnaldelivfle 
and <Jried. The cement resi.«ts the acliuii 
of water, even hot. 

II. — Melt together equal parts i.f 

trood piteh ami giittn percha. 9 

parts of this mass atld 3 parts of boiled 
linseed oil and part litharge. 'Phe 
heat is kept up until, with constant 
stirring, an intimate union of all the in- 
gredients lias taken place 'Fhe mix- 
ture is diluted with a little benzine or 
oil of turpentine and applied while still 
warm. The cement is waterproof. 

III. — The National Druggist says 
that experience with pasting or eeinent- 
iiig parchment paper seems to show 
that about the best agent is casein 
cement, made by dissolving casein in 
a saturated aqueous solution of borax. 

IV. — The following is reconin:ended 


for paper boxes: 

Chloral hydrate 5 parts 

Gelatin, wiiite 8 parts 

Gun\> arabic 2 parts 

r?oiling water 30 parts 


Mix the chloral, gelatin, and gum 
arahic in a porcelain container, | our the 
boiling water over the mixture and let 
stand for 1 day, giving it a vigoroii.s 
stirring several times during the day. 
In cold weather this is apt to get hard 
and stiff, but this may be obviated by 
standing the container in warm water 
for a few minutes. This paste adheres 
to auj surface whatever. 


Waterproof Cements for Glass, Stone* 
ware, and Metal.— I.— Make a paste of 
sulphur, sal ammoniac, iron filings, and 
boiled oil. 

II.— Mix together dry: Whiting, 8 
pounds; plaster of Pans, 3 pounds; 
sand, 3 pounds; litharge, S pounds; 
rosin, I pound. Make lu a paste with 
copal varnisli. 

ill. — Make a pa^te of boiled oil, 6 
pi>ijiids; copal, (i pounds; litharge, 2 
pounds; w hite lead, 1 pound. 

IV. — Make a paste with boiled oil, 
3 pounds; briekdust 2 pounds; dry 
slaked lime, 1 pound 

— Dissolve 93 oiinoos alum and 
93 ounces sugar of load in water to 
euiicentration. Dis-solve sep.irat<)y l.Oi 
ounee> of gum arable in ^.'.3 gall<iiis of 
water, and then stir in 6^2^ [munds of 
flour. I'hen heat to a iiniforin pa-te 
with the metallic .salt^, but take caro not 
to boil the mass. 

VI. — For Iron and Marble to Stand in 
Heat. — Jn 3 pounds of water dissolve 
first. 1 pound water glass and then 1 
pound of borax With the solution 
make 2 pounds of cluy and 1 pound of 
barytes, first mixed dry, to a paste. 

VII — filue to Resist Roiling Wnter.-- 
Dissolve sej^aratelv in water pounds 
<»f glue ami a rupture of 40 pounds of 
bichroimito and a pounds of alum. Mix 
as wanted. 

vin {( hiiicse CRne) — Dissolve sLcl- 
lae ill 10 times Un weiglil of aininonia. 

IX. — Make a paste of 40 ounces of 
dry slaked lime 10 ounces of alum, and 
50 ounces of white of egg. 

X. — Alcohol 1,U00 parts 

Samlarac 00 p.iit.s 

Masti<‘ 00 part^ 

Turpentine oil. ... 00 parts 

Dissolve the gums in the alcolu)! and 
a<Id the oil and stir in. N't^w pr(‘pare 
a solution of eniial part^ of glue and 
isinglass, by soaking 12,) parts of each 
in cold water until it becomes saturated, 
pouring and pressing off the residue, and 
melting on the w'ater bath. This ‘•hould 
produce a volume of glue nearly equal 
to that of the solution of gums. I'lie 
latter should, in the meantime, have 
been cautiously raised to the boiling 
point on the water bath, and then mixed 
with the hot glue solution. 

It is said that articles united with 
thi.s substance will stand the .strain of 
cold water for an unlimited time, and 
it takes hot water even a long time to 
affect it. 
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Xi.-* Burgundy piccb ... .0 parts 

Gutta percha L part 

Pumice stone, in tine 

powder 8 parts 


Melt the gutta percha very carefully 
add the pumice stone and lastly the 
pitch, ana stir until homogeneous. 

Use while still hot. This cement will 
withstand water and dilute mineral 
acids. 

LEATHER AND RUBBER CEMENTS. 

I. — Use a melted mixture of gutta 
percha and genuine asphalt applied 
iiot. riie hard -rubber goods must be 
kept pressed together until the cement 
ha.s cooled. 

II. — A cement which is effective for 
cementing rubber to iron and which is 
especially valuable for fastening rub- 
ber bands to bandsaw wheels is made 
as follows, PoAvdereil shellac 1 part; 
strong water of ammonia. 10 parts. Put 
the shellac in the ammonia water and 
set it away in a tightly closed ^ar for 
8 or 4 weeks. By tliat time the mixture 
will become a perfectly liquid transpar- 
ent mass and is then ready for use. 
When applied to rubber the ammonia 
softens it, but it quickly evaporates leav* 
mg the rubber in the same conddion as 
before. The shellac clings to the iron 
ciiul thus forms a firm bond between the 
•"run and the rubber, 

111 . — Gutta creha white. 1 drachm 
Carbon disulphide. . '1 ounce 

Dissolve, iiitcr, and add. 

India rubber 13 grains 

Dissolve. 

Cement for Metal on Hard Rubber, — 
1. — Soak good Cologne glue and boil down 
so as to give it the consistency of loiners 
glue, and add with constant stirring 
enough sifted wood ashes until a homo^ 

f eneous. moderately thick mass results. 
Ise warm and fit the pieces well together 
while drying. 

How to Unite Rubbei and Leather.— 
II. — Roughen both surfaces the leather 
and the rubber, with a sharp glass edge: 
apply to both a diluted solution of gutca 
percha in carbon bisulphide, and let this 
solution soak into the material. Then 
press upon each surface a skin of gutta 
percha Aj of an inch in thickness between 
rolls. The two surfaces are now united 
in a press, which should be warm but not 
hot. This method should answer in all 
cases in which it is applicable. The 
other prescription covers cases in which 
a press r-ann be used Cut 80 parts of 
rubber ntr mall pieces, and disnolire 


II 


It in 140 parts of carbon bisulphide, the 
vessel being placed on a water bath of 
80® C. (86® K). Further, melt 10 parts 
of rubber with 15 of colophony, ana add 
S3 parts of oil of turpentine. When the 
rubber has been completely dissolved, 
the tw'o liquids may be mixed. The 
resulting cement must be kept well 
corked. 


To Fasten Rubber to Wood.— I.-— 
Make a cement by macerating virgin 
gum rubber, or as pure rubber as can be 
Bad, cut in small pieces, in just enough 
naphtha or gasoline to cover it. Let it 
stand in a very tightly corked or sealed 

t ar for 14 days, or a sufficient time tr 
lecome dissolved, shaking the mixtun. 
daily. 

II. — Dissolve pulverized gum shellac. 
1 ounce, in 91 ounces of strong ammonia. 
This of course must be kept tightly 
corked. It will not be as elastic as the 
first preparation. 

III.— Fuse together shellac and gutta 
percha in equal weights. 


IV. — India rubber Bounces 

Gutta percha 4 ounces 

Isinglass 2 ounces 


Bisulphide ol carbon 32 ounces 


V. — India rubber 3 ounces 

Gum mastic 1 ounce 

Chloroform 3 ounces 


VI. — (riitta percha 16 ounces 

India rubber 4 ounces 

Pilch 4 ounces 

Sheil;ic 1 ounce 

I-inseed bil 1 ounce 


Amalgamate by heat. 

VII. — Mix 1 ounce of oil of turpentine 
with 10 oiinres of bisulphide of carbon in 
which as much gutta percha as possible 
has been dissolved. 

VIII. — Analgamate by heat: 


Gutta percha 100 ounces 

Venice turpentine. 80 ounces 

Shellac 8 ounces 

India rubber 2 ounces 

Liquid storax 13 ounces 

IX. — Amalgamate by heat: 

India rubber. . 100 ounces 

Kosin. 13 ounces 

Shellac 10 ounces 

Then dissolve in bisulphide of carbon. 

X. — Make the following solutions sep- 
arately and mix: 

(a) India rubber.. ^ ... 5 ounces 

Chloroform .... 140 ounces 

* {h) India rubber 5 ounces 

Rosin 2 ounces 

Venice turpentine. 1 ounce 
Oil of turpentine. . 20 ounces 



adhesives 


23 


Cement for Patching RuDoar Boots 
and Shoes. — 

|. — India rubber, finely 

chvipped 100 parts 

Hosin 15 parts 

Shellac 10 parts 

Carbon disulphide, 
q. s. to dissolve. 

This will not only unite leather to 
leather, india rubber, etc., but will unite 
rubber to almost any substance. 

II. — Caoutchouc, finely cut 4 parts 
India rubber, finely 


cut 1 part 

Carbon disulphide ... 32 parts 


Dissolve the caoutchouc in the carbon 
disulphide, add the rubber, let macer- 
ate a few days, then mash with a palette 
knife to a smooth paste. The vessel in 
which the solution is made in both 
instances above must be kept tightly 
closed, and should, have frequent agita- 
tions. 

III. —Take 100 parts of crude rubber 
or caoutchouc, cut it up in small bits, 
and dissolve it in sufficient carbon bisul- 
piiide, add to it 15 parts of rosin and 
10 parts of gum lac. The user must 
not overlook tne preat inflammability and 
exceedingly volatile nature of the carbon 
bisulphide. 


Tire Cements. — 

I. — India rubber 15 grains 

Chloroform 2 ounces 

Mastic J ounce 


Mix tlie india rubber and chloroform 
together, and when dissolved, the mastic 
is added in powder. It is then allowed 
to stand a w’eek or two before using. 

II. — The following is recommended as 
very goixl for cementing pneumatic tires to 
bicycle w heels: 

Shellac 1 ounce 

Gutta percha 1 ounce 

Sulphur 45 grains 

Reu lead 45 grains 

Melt together the shellac and gutta per 

cha, then add, with coiLstant stirring, the 
vulphur and reil lead. Use while hot. 

III. — Haw gutta percha. . 13 ounces 
Carbon bisulphide. 72 ounces 
£au de Cologne.. . . 2} ounces 
This cement is the subject of an Eng- 
lish patent and is recommended for 
patching cycle and motor tires, iusulat* 
ing electric w ires, etc. 

I V. — A good thick shellac varnish with 
which a small amount of castor oil has 
been mixed will be found a very excellent 
bicycle rim cement. The formula rec- 
ommended by Edel is as follows: 


Shellac 1 pounw 

Alcohol 1 pint 

Mix and dissolve, then add: 

Castor oil } ounce 

The castor oil prevents the cemeiH 
from becoming hard and brittle. 

A cement used to fasten bicycle tires 
may be made by melting together at a 
gentle heat equal parts of gutta percha 
and asphalt. Apply hf>t. Sometimes a 

small quantity each of sulphur and red 
lead is added (about 1 part of each to 20 
parts of cement). 


Cements for Leather. — 

I. — Gutta percha 20 parts 

Syrian asphalt, pow- 
dered 20 parts 

Carbon disulphide . . 50 parts 
Oil of turpentine... 10 parts 


The gutta percha, shredded fine, is 
dissolved in the (arbon disulphide and 
turpentine oil. To the solution add the 
aspnalt and set away for several di^s. 
or until the asphalt is dissolved. Tne 
cement should have the consistency of 
honey. If the preparation is thinner 
than this let it stand, open, for a few 
days. Articles to be patched should 
first oe washed with benzine. 

II.— Glue 1 ounce 


Starch paste 2 ounces 

Turpentine.... 1 drachm 

Water, a sufficient quantity. 


Dissolve the glue in sufficient watev 
with heat; mix the starch paste with 
water; add the turpentine, and finally 
mix with the glue while hot. 

III. — Soak for one day 1 pound of com- 
mon glue in enough water to cover, and 
1 pound of isinglass in ale droppings. 
Then mix together and heat gently un- 
til boiling. At this jint add a little 
pure tannin and keep boiling for an 
Dour. If the glue and isinglass when 
mixed are too thick add water. Thia 


cement should be used warm and the 


lointed leather pressed tightly together 
for 12 hours. 

IV. — A waterproof cement for leather 
caoutchouc, or balata, is prepared by 
dissolving gutta percha. caoutchouc, 
benzoin, gum lac, ma.stic etc., in some 
convenient solvent like carbon disul- 
phide, chloroform, ether, or alcohol. 
The best solvent, how'ever, in the case of 
gutta percha, is carbon disulphide and 
ether for mastic. The most favorable 


proportions are as follows: Gutta percha, 
200 to 300 parts to 100 parts of the sol- 
vent, and 75 to 85 parts of mastic to 100 
parts of ether. From 5 to 8 parts ol 
the former solution are mixed with 1 
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part of the latter, and the mixture is 
then boiled on the water bath, or in a 
vessel fitted with a water jacket. 

V. — Make a solution of 200 to 300 
parts of caoutchouc, j^iitta percha india 
rubber, ben/oin, or similar gurn, in l,0GsJ 
parts of carbon disulphide, chio-oform. 
ether, or alcohol, and of this add 5 to 8 
parts to a solution of mastic (75 to 125 
parts) in ether 100 parts, of equal volume 
and l>oil together. Use hot water as the 
boiling agent, or boil very cautiously on 
the water bath. 

VI. — Forty parts of aluminum ace- 
tate, 10° 11., 10 parts of glue, 10 parts 
of rye flour. These materials arc either 
to be simultaneously mi.xed and boiled, 
or else the glue is to be dissolved in the 
aluminum acetate, and the flour stirred 
into the solution. 'I'liis is an excellent 
cement for leather, and is used in so- 
called art work with leather, and with 
leather articles which are made of sev- 
eral pieces. It is to be applied warm. 

Rubber Cement for Cloth. — The fol- 
lowing formulas have been recommended: 

I. — Caoutchouc, 5 parts; chloroforpi, 
8 parts. Dissolve and add gum mastic 
(powder) 1 part. 

II. — (iiitta percha, 16 parts; india rub- 
ber 4 parts; pitch, 2 parts; shellac, I 
part; linseed oil, 2 parts. Reduce the 
solid'* to small pieces, melt together with 
the oil and mix well. 

Ill — The following cement f«r mend- 
ing rubber sh* es and tires will answer 
similar purposes: 

Caoutchouc in .shavings . 10) parta 

Rosin 4 > by 

Gum turpentine 40 ) weight. 

Oil turpentine, enough. 

Melt together first the caoutchouc and 
rosin, then add the gum turpentine, and 
when all is liquefied, add enough of oil 
of turpentine to pre.serve it liquid. A 
second solution is prepared by dLssolv- 
ing together. 

Caoutchouc 10 ) 

Chloroform 280 i weight. 

For use these two solutions are mixed. 
Wash the hole in the rubber .shoe 
over with the cement, then a piece of 
linen dipped in it is placed over it; as 
soon a** tlic linen adheres to the sole, the 
cement is then applied as thickly as re- 
quired. 

CEMENTS FOR METALS AND FOR AT- 
TACHING VARIOUS SUBSTANCES 
TO METALS: 

Cements for Iron. — I. — To make a 
^ood cement for iron on iron, make a 


thick paste, with water, of powderetj 
iron, 60 parts; sal ammoniac, 2 parte, 
and sulphur flowers. 1 part. Use while 
fresh. 

II. — Sulphur flowers, 6 parte; dry 

white lead 6 parts, and powdered borax, 
1 part. Mix by sifting and keep as a 
dry pow'der in a closed tin box. To use. 
make into a tliiii paste with strong suj- 
pluiric acid and press together immedi- 
ately. This cement will harden in 5 
days. 

III. — Graphite 50 pound.s 

Whiting 15 pounds 

Litharge 15 pounds 

Make to a paste with a boiled oil, 

IV. — Make a paste of white lead and 
asbesteis. 

V. — Make a paste of litharge and give 
erine. Red lead may be added. Inis 
also does for stone. 

VI. — Make a paste of boiled oil of 
equal parts of white lead, pipe clay, and 
black oxide of manganese. 

VII. --^lake iron filings to a paste with 


water glass. 

VIII. — Sal ammoniac. ... 4 ounces 

Sulphur 2 ounces 

Iron filings 32 ounces 


Make as miu’h as is to be used njt once 
to a paste with a little water. This re- 
mark applies to both the following dry 


recipes: 

IX.-- Iron filings 160 ounces 

Lime 80 ounces 

Red lead 16 ounces 

Alum H ounces 

Sal ammoniac... 2 ounces 

X — Clay 10 ounces 

Iron filings 4 ounces 

Salt 1 ounce 

Borax I ounce 

Black oxide of 

manganese ... 2 ounces 

XI.— Mix: 

Iron filings 180 ounces 

Lime 45 ounces 

Salt 8 ounces 

XIL— Mix: 

Iron filings .... 140 ounces 
Hydraulic lime . . 20 ounces 

Sand 25 ounces 

Sal ammoniac. . . 3 ounces 


Either of these last two niixt\U'e.s is 
made into a paste with strong vinegar 
just before use. 

XI II. — Mix ecjual weights of zinc 
oxide and black oxide of niangane.se 
into a pa.ste with wa\'r glass. 

XIV. — Copal varnish, 15 parts; hy- 
drated lime, 10 parts; pluc de ner/f (ai 

I sinews), 5 parts; fat drying oil. 5 panr* 



ADHESIVES 


2S 


powdered turpentine, 5 parts; essence of 
turpentine, 2 parts. Dissolve the glue 
de nerjn on the water bath, a Id all the 
other substances, end triturate inti- 
mately, 

XV. — ("opal varnish, 15 parts; pow- 
dered turpentine, 3 parts; essence of tur- 
pentine, 2 parts; powdered fish glue, 3 
parts; iron filings, 3 parts; ocher, 10 
parts. 

XVI. — To make a cement for cast iron, 
lake 16 ounces eii^t-iron borings; 2 ounces 
sal ammoniac, and 1 ounce sulphur. Mix 
Well and keep dry. When reacly to use 
take 1 part of this powder to 20 parts of 
cast-iron borings and mix thoroughly into 
a stiff paste, abiding a little water. 


XVII. — lathargc .... 2 parts 

6oiIe<l liii^ccd oil. . 2 jiarts 

White lead 1 part 

('opal 1 part 


Heat together until of a uniform con- 
sistence and apply warm. 

XVlll.- A cement for iron which is 
said to be perfectly >valerproof and fire- 
proof is made by wairking up a mixture 
of equal weights of red lead and litharge 
with glycerine till the mass is pcrfe<‘lTy 
homogeneous and has the consisleney 
of a glazier’s putty. This cement is 
said to answer well, even for very large 
iron vessels ami to be unsurpassable for 
stopping up cracks in large iron pans of 
steam pipes. 

Cement for Metal, Glass, find Porce- 
lain. — A .soft alloy is prepared by mixing 
from 30 to 36 parts of cupper precipi- 
tated ill the form of a fine brown pow^der, 
with sulphuric acid of a specific gravity 
of 1.85 in a cast-iron or porcelain mor- 
tar and incorporating by stirring with 75 
parts of mercury, tlie acid being afler- 
wartls removed by washing with water. 
In from 10 to 14 hours tlie amalgam be- 
comes harder than tin, but when heated to 
692° K., it ran be kneaded like wax. In 
this condition it is applied to the surface 
to be cemented, and will fix them firmly 
together on cooling. 

Dissolve 1 drachm of gum mastic in 3 
drachms of spirits of wine. In a sep- 
arate vessel containing water soak 3 
drachms of isinglass. When thoroughly 
soaked take it out of the water and put 
it into 5 drachms of spirits of wine. 'Fake 
a niece of gum ammoniacum the size of 
a large pea and grind it up finely with a 
little spirits of wdne and isinglass until 
it has dissolve<l. Then mix the whole 
together witli sufiieient heat. It will l>e 
found most convenient to place the 
Vessel on a hot-water bath. Keep this 


cement in a bottle closely stoppered, and 
when it is to be used, place it in hot 
water until dissolved. 

Cements for Fastening Porcelain to 
Metal. — I. — Mix equal parts of alcohol 
(95 per cent) and water, and make a 
paste by incorporating the liouid w'ith 
300 parts of finelv pulverized chalk and 
250 parts of starch. 

II. — Mix finely powdered burned lime, 
300 parts, with powdered starch, 250 
parts, and moisten the mixture with a 
compound of equal parts of water and 
alcohol of 95 per cent until a paste 
results. 

ill. — Cement or plaster can be used 
if the surfaces are sufficiently large; 
cement is the better article when the 
object may be exposed to moisture or 
.subjected to much pressure. A process 
w'hich can be recommended consists in 
mingling equal weights of chalk, brick- 
dust, clay, and Romain cement. These 
materials, pulverized and sifted are in- 
corporated with linseed oil in the pro- 
portion of half a kilo of oil to 3 kilos of 
the mingled powder. The Romain or 
Romanic cement is so designated from 
the di.strict in France where the calca- 
reous stone from which it is prepared is 
found in considerable quantity. Ab 
though its adhesive Qualities are unques- 
tioned, there are undoubtedly American 
cements equally good. 

IV. — Acetate of lead, 46 J parts by 
wreight; alum, 46J parts by weight; 
gum arabic, 76 parts by weight; flour, 
500 parts by weight, water, 2,000 parts 
by weight. Dissolve the acetate of lead 
and the alum in a little water; on the 
other hand di.ssolve the gum arabic in 
water bv pouring, for instance, the 2 
liters of boiling water on the gum arabic 
reduced to pow'der. When the gum has 
dissolved, add the flower, put all on the 
fire, and stir well with a piece of wood; 
then add the solution of acetate of lead 
and the alum; agitate well so as to pre- 
vent any lumps from forming; retire from 
the fire before allowing to boil. This 
glue is ii.sed cold, does not peel off, and 
IS excellent to make wood, glass, card* 
board, etc. adhere to metals. 

Cement for Leather and Iron. — To 
face a cast-iron pulley with leather apply 
acetic acid to the face of the pulley wuth 
a brush, w hich will roughen it by rusting, 
and then when dry apply a cement made 
of 1 pound of fish glue and ) pound of 
coniiiion glue, melted in a mixture of 
alcohol and waicr. The leather should 
then be placed on the pulley and dried 
under pressure. 
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Amber Cements. — I. — To solder to- 
gether two pieces of yellow amber, 
dightly heat the parts to be united and 
moisten them with a solution of caustic 
soda; then bring the two pieces together 
quickly. 

II. — Dissolve in a closed bottle 75 
parts of cut-up caoutchouc in 60 parts of 
chloroform. Add 15 parts of mastic and 
let the mixture stand in the cold until all 
has dissolved. 

III. — Moisten the pieces to be joined 
with caustic potash and press them to- 
gether when warm. The union is so 
perfect that no trace of the juncture is 
visible. A concentrated alcoholic solu- 
tion of the rosin- over the amber, soluble 
in alcohol, is also employed for this pur- 
pose. Another medium is a solution 
of hard and very finely powdered copal 
in pure sulphuric ether. Coat both 
fractures, previously well cleaned, with 
this solution and endeavor to combine 
them intimately by tying or pressing. 

IV. — In 30 parts by weight of copal 
dissolve 30 parts by weight of alumina 
by means of a water bath. Bathe the 
surface to be cemented with this gelat- 
inous liquid, but very .slightly. Unite 
the fractures and pre.ss them together 
firmly until the mixture is dry. 

Acid-Proof Ceinents for Stoneware 
and Glass. — I. — Mix with the aid of heat 
equal weights of pitch, rosin, and plaster 
of Paris. 

II. — Mix silicate of soda to a paste 
with ground glass. 

HI. — Mix boiled oil to a paste with 
china clay. 

IV. — Mix coal tar to a paste with 
pipe clay. 

y. — Alix boiled oil to a paste with 
quicklime. 

VI. — Mix with the aid of heat: Sul- 
phur, 100 pounds; tallow, 2 pounds; 
rosin, 2 pounds. Thicken with ground 
glass. 

VII. — Mix with the aid of heat: 
Rosin. 2 pounds; sulphur, 2 pounds; 
brickdust, 4 pounds. 

VIII. — Mix wiHi the aid of heat 2 
pounds of india rubber and 4 pounds of 
boiled oil. Thicken with 12 pounds of 
pipe clay. 

IX. -^Fuse 100 pounds of india rub- 
ber with 7 pounds of tallow. Then 
make to a pa.ste with dry slaked lime and 
finally add 20 pounds of red lead. 

X. — Mix with the aid of heat: Rosin 
f4 pounds; red ocher, 8 pounds; boiled 
oil* 2 pounds; plaster of Paris, 4 pounds. 


Acid-Proof Cement for Wood, Meta-lig 


etc. — 

I. — Powdered asbestos ... 2 parts 

Ground baryta 1 part 

Sodium w'ater-glass so- 
lution 2 parts 

Mix. 


II. — To withstand hot nitric acid the 
following is used: 

Sodium water-glass so- 


lution 2 parts 

Sand 1 part 

Asbestos 1 part 

Mix. 

III. — Asbestos 2 parts 

Sulphate of barium ... 3 parts 
Silicate of sodium .... 2 parts 


By mixing these ingredients a cement 
strong enough to re.si.st the strongest 

nitric acid will be obtained. 

IV. — If hot acids are dealt with, the 
following mixture will be found *0 possess 
still more resistant powers: 

Silicate of sodium (50° 

Bail me) 2 parts 

Fine sand 1 part 

Asbestos 1 part 

Both these cements take a few hou 

to set. If the cement is wanted to set 
at once, use silicate of potassium, instead 
of silicate of sodium. This mixture w'ill 
be instantly cir(*clive and possesses the 
same power of resistance as the other. 

Directions for Repairing Broken Glass, 
Porcelain, Bric-^-Brac. — Broken glass, 
china, bric-a-brac, and picture frames, 
not to name casts, require each a differ- 
ent cement — in fact, several different 
cements, (^lass may bo beautifully 
mended to look at, but seldom so as to 
be safely used. For clear glass the best 
cement is isinglass dissolved in gin. Put 
2 ounces of isinglass in a clean, wide- 
mouthed bottle, add half a pint of gin, 
and set in the sun until dissolved. Shake 
well every day, and before using strain 
through double lawn, squeezing very 
gently. 

Spread a white cloth over the mend- 
ing table and supply it with plenty of 
clean linen rags, strong rubber bands, 
and narrow white tape, also a basin of 
tepid water and a clean soft low'd. Wash 
the broken glass very dean, especially 
along the break, but take care not U 
chip it further. Wet both broken edges 
well with the glue, using a camers-hair 
pencil. Fit the break to a nicety, then 
slip on rubber bands length- anci cross- 
wise, every way they will hold. If they 
will not hold true as upon a stemmed 
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thing, a vase or jug or scent bottle, 
string half a dozen bands of the same 
size and strength upon a bit of tape, and 
tie the tape ^oiit neck or base before 
beginning the gluing. After the parts 
are joined slip another tape through the 
same bands and tie it above the fracture; 
thus with all their strength the bands 
ull the break together. The bands can 
e used thus on casts of cliina — in fact, 
to hold anything meiidable. In glass 
mending the greater the pressure the 
better — if only it stops short of tne break- 
ing point, rroperly made the isinglass 
cement is as clear as water. When the 
pieces fit true one on the other tlie break 
shouUl be hardly visible, if the pressure 
nas been great enough to force out the 
tiny bublncs,. which otherwise refract 
the light and make the line of cleavage 
distressingly apparent Mended glass 
may be used to hold dry things — as rose 
leaves, sachets, violet powder, even can- 
dies and fruits. But it will not bear 
to have any sort of liouid left standing 
in it, nor to be washed beyond a quick 
rinsing in tepid water. In wiping always 
use a ve/y soft towel, and pat the vessel 
dry with due regard to its infirmities. 

Mend a lamp loo.se in the collar with 
sifted plaster of Paris mixed to a very 
soft paste with beaten white of egg. 
Have everything ready before wetting 
up the plaster, and work quickly so it 
may set in place. With se\eral larnyis to 
mend wet enough plaster for one at a 
time. It takes less than 5 minutes to 
set, and i.s utterly worthless if one tries 
working it over. Metal work apart 
from the glass needs tli^ soldering iron. 
Dust the break v>c\\ >>ith powdered rosin, 
tie the parts firmly together, lay the stick 
of solder above the break, and fetch the 
iron down on it lightly but firmly. When 
the solder cools, remove the melted rosin 
with a cloth dipped in alcohol. 

Since breakaoles have so unhappy a 
knack of fracturing themselves in such 
fashion they cannot possibly .stand up- 
right, one needs a .sand box. It is only 
a box of handy size w'ith ft inciies of 
clean, coarse sand in the Ixtttoiii. Along 
with it there should be some small lea<len 
weights, with rings cast iii them, run- 
ning from an ounce to a quarter pound. 
Two of each weight are needed. In use, 
tapes are tied to the ring.s, and the pair of 
weights swung outside the edges of the 
box, so as to press in place the upper 
art of a broken thing to wh'ch the tapes 
ave been fastened. 

Set broken platters on edge in the sand 
box with the break up. The sand will 
bold them firm, and toe broken bit can 


be slapped on. It is the same with 
plates and saucers. None of these com- 
monly requires weightinjg. But very 
fine pieces where an invisible seam is 
wanted should be held firm until partly 
set, then have the pair of heaviest weights 
accurately balanced across the bredeen 
piece. The w^eights are al.«o very useful 
to prop and stay topheavy article.s and 
balance them so they shall not get out 
of kilter. A cup broken, as is so com- 
mon with cups, can have the tape passed 
around it, crossing inside the handle, 
then be set firmly in the sand, face down, 
and be held by the hanging weights 
pulling one against the other. 

The most dependable cement for china 
is pure white lead, ground in linseed oil, 
so thick it will barely spread smoothly 
with a knife. Given time enough to 
harden (some 3 months), it makes a seam 
practically indestructible. The objec- 
tion to it is that it always shows in a 
staring w hite line. A better ceirent for 
fine china is w hitp of egg and plaster. SiP* 
the plaster three times and tie a generous 
pinch of it loosely in mosquito netting. 
Then beat the egg until it will sti^k to 
the plaster. Have the broken egg very 
clean, cover both with the beaten f gg, 
du.st well with the plaster, fit together at 
once, tie, usin^ rubuer bands if posMble, 
wrap loosely in very soft tissue paper, 
and bury head and ears in the sand box, 
taking care that the break lies fo that 
the sand will hold it together. Liave in 
the box 24 hours. After a week the su- 
pertluous plaster may be gently scraped 
away. 

General Formulas for Cements for 
Repairing Porcelain, Glassware, Crock- 
ery, Plaster, and Meerschaum. — I. — 
An excellent cement for joininj? broken 
crockery ami similar small articles can 
be made by melting 4 or 5 parts of rosin 
(or, better still, gum mastic) with 1 part 
of beeswax in an iron spoon or similar 
vevsel. Apply while hot. It will not 
stand great neat. 

II. — An excellent cement for porcelain 
and stoneware is obtained by mixing 20 
parts of fish glue with an equal weight 
of crystalli/able acetic acid and evapo- 
rate the mixture carefully to a syrupy 
con.sistency so that it forms a gelatinous 
mass on cooling. For use tht cement 
thus obtained is made liquid attain bv 
heating and applied to the fracture witD 
a brush. The pieces should now be 
pressed firmly together, by winding a 
twine tightly around them, until the 
cement has hardened. 

HI. — For luting veiaeLs made of glaai^ 
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porcelain, etc., which are to be used to 
hold strong acids, a mixture of asbestos 
powder, water glass, and an indifferent pow- 
der (permanent white, sand, etc.) is rec- 
ommended. To begin with, asbestos 
powder is made into a pulp with three 
or four times the quantity (weight) of a 
aolution of soda^ water glass (of 3C'' 
B.). The same is exceedingly fat and 
plastic, but is not very well suited for 
working, as it shrinks too much and 
cracks when drying. By an addition of 
fine writing sand of the same weight 
as the asbestos used, the mass can be 
made less fat. so as to obviate shrinking, 
without detracting from the plasticity. 
Small vessels were molded from it and 
dried in the air, to be tested afterwards. 
Put in water, the hardened mass becomes 
soft again and falls apart. Brought into 
contact, however, with very strong min' 
eral acids, it becomes even firmer and 
withstands the liquid perfectly. Con- 
centrated nitr’e acid was kept in such • 
small vessels without the mass being 
yisibU attacked or anything penetrating 
it The action of the acid manifestly 
hiis the effect that silicic acid is set free 
frem the water glass in excess, which 
clo,i;s up the pores entirely and con- 
tributes to the lutation Later on, the 
mast cannot be dissolved by pure water 
any more. The mass is also nighly fire- 
proot One of the molded bofiies can 
De kept glowing in a Bunsen gas flame 
for about half a day after treatment with 
acid, without slagging in the least. For 
many purposes it ought to be welcome 
to have such a mass at hand. It cannot 
be kept ready for use, however, as it 
hardens a few hours after being pre- 
pared; if potash water glass is used, in- 
stead o^ tne soda composition, this in- 
duration takes place still more quickly. 

IV. — Cement toA Gia.-s. Porcelain, etc. 
Isinglass (fish glur * . . 50 parts 
Gum ammoniac. ... 4 parts 

Gum mastic 2 parts 

Alcohol. 95 per cent. . 10 parts 
Water, q. s. 

Soak the isinglass in cold water over 
night, or until it has become swollen and 
soft throughout. In the morning throw 
off any superfluous fluid and throw the 
isinglass on a clean towel or other coanse 
tlotn, and hang it up in such a way that 
any free residual water w'ili drain awaj. 
Upon doing this thoroughly depends, in 
a great measure, the strengtn of the 
cement. When the gelatin has become 
thoroughly drained put it into a flask 
or other container, place it in the water 
bath and beat carefully until it becomes 


fluid, being careful not to let it come t^' 
a boil, as tnis injures its adhesive prop- 
erties (the same may be said in re^rd 
to glues and gelatins of all kinds). Dis- 
solve the gums in the alcohol and add 
the solution to the gelatin after remov- 
ing the same from tlie water bath, and 
letting it cool down to about 160® F. 
Stir well together or mix by agitation. 

The following precautions must be 
observed: 1. Both surfaces to be joined 
must be absolutely clean, free from dust, 
dirt, grease, etc. 2. Where the cement 
is one that requires the application of 
heat before use, the objects to be united 
should also be heated to a point at least 
as high as the melting point of the cement. 
Otherwise, the cement on application is 
chilled and consequently fails to make a 
lasting joint. 3. The thinner the layer 
of cement the .stronger the joint; avoid, 
therefore, using too much of the binding 
material. Cover both surfaces to be 
united, coapt them exactly, and press 
together as closely as possible. In this 
manner the thinnest possible layer is 
secured. 4. Bind the parts securely to- 
gether, and let remain without loosening 
or attempting to use the article for 2 or 
3 days or longer. A liquid cement ac- 
quires its full strength only after evapor- 
ation of the fluids used as solvents, and 
this can occur only from the infinitesimal 
line of exposed surface. 

V. — Liquid Porcelain Cement. — Fish 
glue, 20 parts; glass acetic acid, 20 parts; 
neat together until the mass gelatinizes 
on cooling. 

VI. — Take 1 ounce of Russian isin- 
glass, cut in small pieces, and bruise 
well; then add 6 ounces of warm water, 
and leave it in a warm place for from 
24 to 48 hours. Evaporate the re- 
sulting solution to about 3 ounces. 
Next dissolve } ounce of mastic in 4 
ounces of alcohol and add the mastic 
solution to the isinglass in small quan- 
tities at a time, continuing the heat and 
stirring well. Wliile still hot strain the 
liqiiid through muslin. 

VII. — For optical glasses, Canf\da bal* 
Sara is employed, the two pieces behig firm- 
ly pressed together. After a while, espe- 
cially by humidity, punctures will form, 
and the glass is separated by a mist of 
varying reflexes, while in certain climates 
the heat will melt the balsam. For ail 
other glass articles which require only 
simple treatment, such as knobs of covers, 
plates, etc., silicate of potash is excel- 
lent. 

Vni. — Glass Cement. — Dissolve in 150 
parts of acetic acid of 06 per cent, 100 
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parts of i^elatin by the use of heat, and 
bcid ammoiijiini bichromate, H parts. 

This pi ue must be kept away from the 
light 

IX. — White glue 10 parts 

I'otassiiim bichromate 2 parts 

Water 100 parts 

The glue is dissolved in a portion of 
the water by the aid of heat, the bichro- 
mate ill the remainder, and the Inpiids 
mixed, the mixing being <lone in a feebly 
lighted place, and the mixture is th“n 
kept in the dark. It is applied in feeble 
Iigiit, being reliqiiefied by geiille boat, 
and the glass, the fractured pieces being 
tightly clamped together, is tnen exposed 
to » strong light for some time. By this 
exposure the cement becomes insoluble. 
U his IS waterproof cement for glass. 

X. —Diamond Glass Cement. — Dis- 
solve 100 parts of isinglass in 150 pafXft 
of 90 per cent alcohol and add, with con- 
stant stirring, 200 parts of powtlered 
rosin. This cement must be preserved 
in absolutely tight bottles, as it solidifies 
very quifkly. 

XI “To unite objects of crystal dis- 
solve S jiarts of caoutchouc and 100 parts 
of gum inaslic in 600 parts of chloro- 
form. Set aside, licrmetically closed, 
for 8 days; then apply with a brush, 
cold. 

XII. - To make a transpaient cement 
for glass, digest togctlier for a week in 
the cold 1 ounce of inciia rubber, 67 
oiince.s of chloroform, and 40 ounces of 

niastic. 

XIII. — \ mixture of traiiniatir in. a 
solution of caoutchouc in chloroform, 
and a coiicentrate<l solution of \^atcr 
glass make a capital cement for unit- 
ing articles of glass. Not onl> is the 
joint very strong, but it is transparenr 
Neither changes of temperature nor 
moisture a fleet the cement 

XIV. — A transparent cement 'or por 
cclain is prepared by riis^olving 'If })ar^s 
of India rubber, cut into small pieces, 
in a bvjtllc containing 60 parts chloro- 
form; to this add 15 parts green inasiic 
Let the bottle stand in the cold until the 
ingredients have become thoroughly dis- 
solved. 

X V. — Some preparations resist the ac- 
tion of heat and moisture a short time, 
but generally yield very quickly. The 
following cement for glass has proven 
most ’osistant to liquids and heat: 


Silver liiharge .... 1,000 parts 

White lead 50 parts 

Boiled lin.seed oil. . 3 parts 

Copal larnisb .... 1 part 


Mix the lead and litharge thoroughly, 
and the oil and copal in the same man- 
ner and preserve separately. When 
nee led for use, mix in the proportions 
inf cated (150 parts of the po>\dcr to 4 
parts of the liquid) and kneufl \Mdl to- 
gether. Apply to the edges of the glass, 
oind the broken parts together, and let 
stand foi frf>m 24 to 48 hours. 

X\I. — To reunite plaster articles dis- 
solve small pieces of celluloid in ether; 
in a quarter of an hour <lecant, and use 
the pasty deposit which remains for 
sinearing the edges of the articles. It 
d^'les rapidly and is insoluble in water. 

XVTI.~To Mend Wedgwood Mortars^ 
* It is easy enough to mend mortars sr 
tual they mav be used for making emul- 
sions and other light work w'hieli does 
not tax their strength loo much. Hut 
:i mended mortar will hardly be abie to 
stand the force required for powdv?nng 
hanl substances. A good cemert for 
mending mortars is the following: 

a . — Glass flour elutriated. 10 parts 
Fluorspar, pow^dered 


and elutriated 20 parts 

Silicate of soda 60 parts 


Both glass and fluorspar ini.st be in 
the finest possible coiuiition, wliich is 
best done by shaking each in fine pow- 
fler, with water allowing the eoar^cr 
particles to dtpo.sit, and then to pour (\lF 
the remainder, wdiich hold the finest 
particles in .suspension. T e mixture 
must be made very rapidly by quick 
stirring, and when thoroughly mixed 
must be at once applied. T his is said 
to yield an excellent cement. 

b . — Freshly burnt plaster 

of Paris 5 parts 

Freshly burnt lime .... 1 part 
White of egg, suificient. 

Reduce the first two ingredients to 
very fine powder and mix them well: 
moisten the two surfaces to be united with 
a .small quantity of white of egg to make 
them adhesive; then mix the powder very 
rapidly with the white of egg and apply 
the mixture to the broken surfaces. If 
they are large, two persons should do this, 
eacli applying the cement to one portii n. 
The pieces are tfieu firmly pressed to- 
gether and left undisturbed for several 
davs. The less cement iS used the belter 
will the articles hold together. 

« -If there is no objection to dark- 
colored cement, the very best that (uy 
be 11 -.“d probably marine glue. Thi'^ 
IS m? de thus: Ten oarts of caou.ehouc or 
india rubber are dis.soived in 190 parta 
of benzine or petroleum naphtha, with 
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the aid of a gentle beat When the so* 
tution is complete, iivbi b somelimefl 
requires from 10 to 14 da s. tO parts of 
, asphalt are melted in ar iron vessel and 
the caoutchouc solution s poured in very 
slowly in a fine streair and under con- 
tinued heating, until t le mass has be- 
come homogeneous and nearlv all the 
solvent has been driven off. It is then 
poured out and ca* t into greased tin 
iUolds. It forms d irk brown or black 
cakes, which are ery bard to break. 
This cement requires considerable heat 
to melt it: and to prevent it from being 
burnt it is best to neat a capsule contain' 
ing a piece of it first on a water bath until 
ibe cake softens and begins to be liquid. 

It is then carefully wiped dry and heated 
ovv?r a naked flame, under constant stir- 
ring, up to about 300° F. The edges of 
the article to he mended should, if possi- 
ble, also be heated to at least 21i'° F . 
so as to permit the cement to be ap- 
plied at leisure and with care I'lie 
ihinn'‘r the cement is applied the better 
it binds. 

Meerschaum Cements. — I. — If the ma 
terial is genuine (natural) meerschaum 
a lasting joint can be made between the 
parts by proceeding as follows: Clean a 
clove or two of garlic (the fresher the 
better) by removing all the outside hull 
of skin; thp/W into a little mortar and 
ma.sh to a jaste. Rub this paste over 
each surfac.: to be united and loin quick- 
ly. Bring the parts as closely together 
as possible ami fasten in this position. 
Have ready some boiling fresn milk; 

C lace the article in it ami continue the 
oiling for 30 minutes. Remove and 
let cool slowly. If properly done, this 
makes a joint that will stand any ordi- 
nary treatniepl, and is nearly invisible. 
For composition, use a cement made of 
qtiicklime, rubbed to a thick cream with 
egg albumen. 

II.— Mix very fine meerschaum shav- 
ings with albumen or dissolve casein iu 
water glass, stir finely powdered magne- 
sia into the mass, and use tlie cement 
at once. This hardens quickly. 

Asbestos Cement. — Ground asbestos 
may be made into a cement which wilt 
ptand a high degree of heat by. simply 
mixing it with a solution of sodium sili- 
C5ate. By subsequent treatment with a I 
solution of calcium chloride the muss \ 
may be made iisoluble, silicate of cal- ) 
ctum being formed. ^ j 

A cement said to stand a high degree | 
of heat and to be suitable for eenn*iinng j 

S lass porcelain or other vessels inteudea 
» hold cotrosiv acids, is this one: 


i.— Asbestos. .. Sparta 

Barium sulphate . . Sparta 
Sodium silicate. . . 2 parts 

By mixing these ingredi .its a cement 
strong enough to resist the strongest 
nitric acid will be obtained If hot acids 
are dealt with, the following mixture will 
be found to possess still more resistant 


powers: 

II. — Sodium silicate S parts 

Fine sand 1 part 

Asbestos powder. 1 part 


Both these cements take a few hours 
to set. If the cement is wanted to set at 
once, use potassium silicate instead of 
sodium silicate. This mixture will be 
instantly effective, and possesses the 
same power of resistance as the other. 

Parisian Cement. — Mix 1 part of 
finely ground glass powder, obtained 
by levigation, with 3 parts of finely pow 
dcred zinc oxide renaered perfectly frer 
from carbonic acid by calcination. Re 
sides prepare a solution of 1 part, by 
weight, ot borax in a very small quantity 
of hot water and mix this with 50 parts 
of a highly concentrated zinc chloride 
solution of 1.5 to 1.6 specific gravity 
As is well known the mixture of this 
powder with the liquid into a soft uni- 
form paste is accomplished only immo 
diately before use. The induration n 
a stonelike mass takes place w'ithin a 
few minutes, the admixture of borax 
retarding the solidification soincwhat 
The pure white color of the powtler may 
be tinted with ocher, manganese, etc., 
according to the shade desired. 

Strong Cement. — Pour over well- 
wa.slied and cleaned casein liij parts of 
boiled linseed oil and the same amount 
of castor oil. Boil. Stir actively and 
add a small amount of a saturated aqut?- 
ous solution of alum; remove from the 
fire and set aside. After a while a milky 
looking fluid will separate and rise. This 
should be poured off. To the residue 
add 120 parts of rock candy syrup and 
6 parts of dextrin. 

A Cheap and Excellent Cement. — A 
cheap and excellent cement, insoluble 
after drying in water, petroleum, oils, 
carbon disulphide, etc., very hard when 
dry and of very considerable tensile 
strength, is composed of casein and 
some tannic-aoid compound, as, for in- 
staiice, I'ulcium taauate, and is prepared 
as foliow.s. 

First, a tannin soluiioii is prepared 
either by di^.solving a lariiiin salt, or by 
extiaction from vegetable sources (ax 
barks frt»m certain trees, etc.l, le v.;ic'h 



ftDHESIVES 


31 


9$ added clear lime water (obtained by 
titering milk of lime, or by letting the 
milk stand until the lime subsides) untU 
^ further precipitation occurs, and red 
>vtmus paper plunged in the fluid is 
klijned blue. The liquid is now sepa* 
rated from its precipitate, either by d^ 
eantation or otherwise and the precipi* 
late is dried. In operating with large 
quantities of the substance, this is done 
passing a stream of atmospheric 
air throu^ the same. 'I'he lime tan- 
Date obtained thus is then mixed with 
casein in proportions running fiom 1 : 1 
up to 1 ; 10, and the mixture, thoroughly 
dried, is milled into the consistency of the 
finest powder. This powder has now 
only to be mixed with water to be leady 
for use, the consistency of the prepara- 
tion depending upon the use to whioh 
it is to be put. 

Universal Cement. — Take gum arabi.^ 
100 parts, by weight; starch, 75 parts, by 
weight; white sugar, 21 parts, by weight: 
camphor, 4 parts, by weight. Dissolve 
the gum arable in a little water; also 
dissolve the starch in a little wa’ *r. Mix 
and add the sugar and campL r. Boil 
on the water bath until a paste formed 
which, on coating, will thicken. 

Cement for Ivory. — Melt together 
egual parts of gutta percha and ordinary 
itch. The pieces to be united have to 
c warmed. 

Cement for Belts. — Mix 50 parts, by 
weight, of^fish glue with equal parts of 
whey and acetic acid. 'Then add 50 
parts, by weight, of garlic in paste form 
and boil the whole on the water bath. 
At the same time make a solution of 
100 parts, by weight, of gelatin in the 
same quantity of whey, and mix both 
liquids. To the whole add, finally, 50 
parts, by weight, of 90-per-cent alcohol 
and, after filtration, a cem nt is ob- 
tained which can be readily applied with 
a brush and possesses extraordinary 
binding qualities. 

Cement for Chemical Apparatus. — 
Melt together 20 parts of gutla percha, 
10 parts of yellow ^^JlX, and 30 parts of 
shellac. 

Size Over Portland Cement. — Tlie 
best size to use on Portland ctnient 
molding for wall pajxjr would ordinarily 
be glue and alum si/c put on thin and 
wai in, made in proportion of h pound 
of glue and same weight of alum dis- 
solved in separate pails, then poured to- 
fethe-. 


Aquarium ' 'ementa. — 

!• — Lithari.e 8 ouncft 

Fine white sand .. . 8 ounces 

Plastei of Paris. . . 8 ounces 

Rosin, in fine pow- 
der. 1 ounce 

Linseed oil, enough. 

Drier, enough. 

Mix the irst three ingredients, add 
sufficient lin.*-ecd oil to make a homogene- 
ous paste, ar d then add a small quantity 
of drier. T lis should stand a few hours 
before it is ised. It is said that glass 

t ’oined to i ” n with this cement will 
reak beford it will come loose. 


II.-^-LitLa fge 1 ounce 

Fine white sand 1 ounce 

Plaster of Paris. ... 1 ounce 

Man anesc borate. 20 grains 
Rosin, in fine pow- 
der 3} pounds 

Linsee<l varnish oil, 
enough. 


III. — Take equal parts of flowers o^ 
sulphur, ammonium chloride, and iron 
filings, and mix thoroughly with boiled 
linseed oil. Finally, add enough white 
lead to form a thin paste. 

IV. — Powdered graphite. 6 parts 

Slaked lime 3 parts 

Barium sulphate... 8 parts 
lanseed varnish oil. 7 parts 

V. — Simply mix equal parts of white 
and red lead with a little kettle-boiled 
linseed oil. 

Substitute for Cement on Grinder 
Disks. — A good substitute in place of 
glue or various kinds of cement for fast- 
ening emery cloth to the disks of grind- 
ers of the Gardner type is to heat or warm 
the disk and apply a thin coating of 
beeswax; then put the emery cloth in 
place and allow to set and cool under 
pressure. 

Knockenplombe. — If 1 part of thymol 
be mixed with 2 parts of iodoform we 
obtain a substance that retains its fluid* 
ity down to 72° C. (101.6° F.). If the 
temperature be carried down to 60° C 
(140° F.) it suddenly becomes solid and 
bard. If, in its liquid condition, this 
subst.ance be mixed intimately with an 
equal quantity of calcined bone, it forma 
a cement liial can be molded or kneaded 
into any shape, that, at the temperature 
of tlie botiy (1)S" K.), bcconies as hard as 
stone, a fact lliat .sn^;f.iests tiiHiiy useful 
pill poses to winch the mixture may be 
put. 

Cement for General Use. — Take gum 
' arable. 100 parts by weight; starch, 76 
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parts !)y weight; white sugai, 21 parts, by 
weigh ; camphor, 4 parts by weight. 
Dissolve the gum arable in a little water. 
On the other hand, dissoKe the starch 
also in some water. When this is done 
add the sugar and the eanif^hor and put 
in a water bath. Boil uiitd a paste is 
formed, which must be rather tiiin, be- 
cause it will thicken on cooling. 

Strong Cement. — Pour ovei well- 
washed and cleaned casei i 12*. parts 
of boiled linseed oil and the same amount 
of castor oil, put on the brt and ^ring 
to a boil; stir actively and i dd a s nail 
amount of a saturated aqiiei us solution 
of alum; remove from the iire and set 
aside. After standing a while a milky- 
looking fluid will separate at the bottom 
and rise to the top. This should be 
poured off and to the residue add 120 
parts of rock-candy syrup and 6 parts of 
dextrine. 

Syndeticon. — I. — Slake 100 parts of 
burnt .ime with 50 parts of water, pour 
off the supernatant water; next, dissolve 
60 parts of lump sugar in 160 parts of 
water, add to the solution 15 parts of the 
slaked lime, heat to 70® or 80° C. (15S'^to 
176° F.), and set aside shaking fre- 
quently. Finally dissolve 50 to 60 parts 
of genuine Cologne glue in 250 parts of 
ihe clear solution. 

II. — A solution of 10 parts gum ara- 
ble and 30 parts of sugar in IGO parts of 
soda water glass. 

III. — 'A hot solution of 50 parts of 
Cologne glue m 60 parts of a 20-per-cent 
aqueous calcium chloride solution. 

iV. — A solution of 50 parts of Co- 
logne glue in 60 parts of acetic acid. 

V. — Soak isinglass (fish bladder) in 
acetic acid of 70 per cent until it swells up, 
then rub it up, adding a little water dur- 
ing the process. 

“Shio Liao.’* — Under this name the 
Chinese manufacture an excellent ce- 
ment which takes the place of glue, and 
with which gypsum, marble, porcelain, 
stone, and stoneware can be cemented 
It consists of the following parts (by 
weight): Slaked powdered lime, 54 
parts; powdered alum, 6 parts; and 
fresh, well - strained blood, 40 parts. 
These materials are stirred thoroughly 
until an intimately bound mass of the 
consistency of a mors or less stiff salve 
is obtained. In paste form this x^ass is 
used as cement: in a liauid state it is 
employed for painting all soits of arti' 
cica which are to be re.-uered waterproof 
and durable. Cardboard covers, whic.>:! 
are coated with it two or three times, be- 


come as hard as wood. The Chinese paint 
their houses with '*shio liao" and glaze 
their barrels with it. in which iliey trans- 
port oil and other greasy substances. 

LUTES. 

Lutes always consist of a menstruum 
and dissolved or suspended solids, and 
they must not be attacked by the gases 
ana liquids coming in contact with tlicni. 
In some cases the constituents of the lute 
react to form a more strongly adhering 
mass. 

The conditions of application are, in 
brief: 

(а) Heating the composition to make 
it plastic until firmly fixed in place. 

(б) Heating the surfaces. 

(c) Applying the lute with water or a 
volatile solvent, which is allowed to vola- 
tilize. 

(d) Moistening the surfaces with wa 
ter, oil, etc. (the menstruum of the lute 
itself). 

(0 Applying the lute in workable con- 
dition and the setting taking place by 
cbeinical reactions. 

(/) Setting by hydration. 

(o) Setting by oxidation. 

These principles wiT be found to cover 
nearly all cases. 

Joints should no be ill-fitting, de- 
pending upon the ate to do what the 
pipes or other parts of the apparatus 
should do. In most cases one part of 
the fi^ iiig should overlap the other, so 
as to naKe a small amount of the lute 
effec’ /e and to keep the parts of the ap- 
para is rigid, as a luted joint is not 
supi jsed to be a particularly sln)ng one, 
but rather one quickly applied, effective 
while in place and easily removed. 

Very moderate amounts of the lute 
shoulcl be used, as large amounts are 
likely to develop ciacks, be rubbed off, 
etc. 

A classification may be given as fol- 
lows: 

(1) Plaster of Paris. 

(2) Hydraulic cement. 

(3) Clay. 

(4) Lime. 

(5) Asphalt and pitch. 

(6) Rosin. 

(7) Rubber. 

(8) Linseed oil. 

(9, Casein and albumen. 

(10, 'Silicates of soda and oxychio 
ride cements. 

(11) FI o u / a n d .stare h . 

M2) Mi.scellaneous, including core 
compounds. 

I. Plaster of Paris is, of course, often 
us^d alone, as a paste, which auicklv 
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soiiQiaes, for gas and wood distillation 
retorts, etc., anti similar places where 
quickness of setting is requisite. It is 
more often, however used with some 
fibrous material to give it greater strength. 
Asbestos is the most comm .ily used 
material of these, as it will stand a high 
temperature. When that is not so im- 
portant, straw plush trimmings, hair, 
etc., are used as binders, while broken 
stone, glass, and various mineral sub- 
stances are used as fillers, but they do 
not add anything to the strength. 
These lutes seem to be particularly suit- 
able for oil vapors and hydrocarbon 
jases. 

Formulas: 

(1) Plaster and water. 

(2) Plaster (wet) and asbestos. 

(.3) Plaster (wet) and straw. 

i‘%) Plaster (wet) and plush trim- 
mings. 

(5) Plaster (wet) and hair. 

(6) Plaster (wet) and broken stone, 

etc. 

II. Hydraulic Cement. — Cement is 
used eitlier alone or with sand, asbestos, 
etc. Those lutes are suitable for nitric 
acid. When used with substances such 
us iosin or sulphur, cement is probably 
employed because it is in suen a fine 
htate of division and used as a filler and 
not because of any powers of setting by 
hydration. 

Formulas: 

(1) Cement — neat. 

(2) Cement and asbestos. 

(3) Cement and sand. 

ni. Clay. — This most frequently en- 
ters into the composition of lutes as a 
filler, but even then the very finely divid- 
ed condition of certain grades renders 
it valuable, as it ^ives body to a liquid, 
aiich as lin.seed oil, which, unless stiff- 
ened, w'ould be pervious to a gas, the 
clay in all cases being neutral. Thus, 
for luting pipes carrying chlorine, a stiff 
paste of clav and molasses has been sug- 
gested by Theo. Roller in Die Surrugatc^ 
but it soon gives way. 

Formulas: 

(1) Clay and linseed oil. 

(2) Same, using fire clay. 

(3) Clay and molasses. 

(1) Is suitable for steam, etc.; (2) lor 
chloriue, and (3) for oil vapors. 

IV. Lime is used in the old lute known 
vs putty, which consists of caustic lime 
nno linseed oil. Frequently the lime is 
replaced by chalk and china clay, but 
the lime should be, in part at least, caus- 
tic, so as to form a certain amount of 
lime soep. Lime is also used in silicate 


and casein compositions, which arc very 
strong and useful, but will be described 
elsewnere. 

Formulas' 

(1) Lime and boiled oil to stiff mass. 

(2) Clay, etc., boiled oil to still 

mass. 

V. Asphalt and Pitch. — These sub- 
stances are used in lutes somewdiat inter- 
changeably. As a rule, pitch makes the 
stronger lutes. Tar is sometimes used, 
but, because of the light oils and, fre- 
quently, water contained, it is not so 
good as either of the others. 

Asphalt dissolved in benzol is very 
useful for uniting glass for photographic, 
microscopical, and otlier uses. Also 
for coating wood, concrete, etc., where 
the melted asphalt would be too thick 
to cover well. Benzol is the cheapest 
sohent that is satisfactory for this pur- 
pose, as the only one that is cheaper 
would be a petroleum naphtha, which 
does not dissolve all the constituents of 
the asphalt. For waterproofing wood, 
brick, concrete, etc., melted asphalt 
alone is much used, but when a little 
paraffine is added, it improves its water- 
roofing qualities, and in particular cases 
oiled oil IS also added to advantage. 

Formulas: 

1. Refined lake asphalt. 


2. Asphalt ** parts 

Paraffine 1 part 

3. Asphalt 10 parts 

Paraffine 2 parts 

Boiled oil 1 part 


Any of these may be thinned with hot 
benzol or toluol. Toluol is less volatile 
than benzol and about as cheap, if not 
cheaper, the straw-colored grades being 
about 24 cents per gallon. 

Examples of so-called “stone cement** 


are: 

4. Pitch 8 parts 

Rosin G parts 

Wax 1 part 

Plaster 1 to * pJirt 

5. Pitch 8 parts 

Rosin 7 parts 

Sulphur 2 parts 

Stone powder 1 part 


These compositions are used to unit% 
slate slabs and stoneware for domestic, 
engineering, and. chemical purposes. Va 
rious rosin and pitch mixtures are usee' 
for the.se purp'ises, aiid the proportions 
of the.se tw’o ingredients arc determined 
by the con'^i'^tcncy desired. Sulphur *»nd 
stone powdci are added to prevent the 
formation ot cracks, sulnhur acting cheni- 
ically and stone powder mechanically 
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Where the lute woukl come in contact 
with acid or vapors of the same, lime- 
stone should not be the powder used, 
otherwise it is about the best Wax is a 
Ireful ingredient to keep the composi- 
tion from getting brittle with age. 

A class of lutes under this general 
grouping that are much used are so- 
called '^marine glues** (q. v.). They 
must be tough and elastic. When used 
for calking on a vessel they must expand 
and contract with the temperature and 
not crack or come loose. 


Formulas: 

6. Pitch 3 parts 

Shellac 3 parts 

Pure crude rubber ... 1 part 

7. Pitch 1 part 

Shellac 1 part 

Rubber substitute .... 1 part 


These are used by melting over a 
burner. 


VI. Rosin, Shellac, and Wax. — A 
•trong cement, used as a stone cement, 
is: 


1. Rosin 8 parts 

Wax 1 part 

Turpentine 1 part 


It has little or no body, and is used in 
thin layers. ^ 

For nitric and hydrochloric acid 


vapors: 

2. Rosin 1 part 

Sulphur 1 part 

Fire clay 2 'parts 


Sulphur gives great hardness and 
permanency to rosin lutes, but this com- 
position is somewhat brittle. 

Good waterproof lutes of this class 
nre: 


8. Rosin 

Wax 

Powdered stone 


Shellac 

Wax 

Turpentine. 
Chalk, etc.. . 


... 1 part 

... 1 part 

. . . . 2 parts 

. . . 5 parts 

... 1 part 

... 1 part 

8 to 10 parts 


For a soft air-tight paste for ground- 
glass surfaces: 


5. Wax.^ 1 pari 

Vaseline 1 part 


6. A strong cement, without body, 
for metals (otner than copper or alloys 
of same), porcelain, and glass is made by 
letting part of finely powdered shellac 
stand witn 10 parts of ammonia water 
until solution is effected. 


Vn. Rubber. — Because of its toughness, 
lasticity, and resistance to alterative 
influences* rubber is a very useful con- 


stituent in lutes, but its price makes fli 
use very limited. 

Leather Cement. 


1. Asphalt 1 part 

Rosin 1 part 

Guttapercha 4 parts 

Carbon disulphide. . . 20 parts 

To stand acid vapors: 

2. Rubber... 1 part 

Linseed oil S parts 

Fire clay 8 parts 


8. Plain Rubber Cement. — Cut the 
crude rubber in small pieces and then 
add the solvent. Carbon disulphide is 
the best, benzol good and much cheaper, 
but gasoline is probably most extensively 
used because of its cheapness. 

4. To make corks and wood im- 
pervious to steam and water, soak them 
in a rubber solution as above; if it is 
desired to protect them from oil vapors, 
use glue composition. (See Section IX.) 


Vin. Linseed Oil. — This is one of the 
most generally useful substances we have 
for luting purposes, if absorbed by a por- 
ous substance that is inert. 

Formulas: 1. China clay of general 
utility for aqueous vapors. 

Linseed oil of general utility for aque- 
ous vapors. 

2. Lime forming the well - known 
putty. 

Linseed oil forming the well-known 
putty. 

8. Red or white lead and linseed oil. 

These mixtures become very strong 
wben set and are best diluted with pow- 
dered glass, clay, or graphite. There 
are almost an endless number of lutes 
using metallic oxides and linseed oil. A 
very good one, not getting as hard as 
those containing lead, is: 

4. Oxide of iron and linseed oil. 


IX. Casein, Albumen, and Glue.— 
These, if properly made, become very 
tough and tenacious; they stand moder- 
ate heat and oil vapors, but not acid 
vapors. 

1. Finely powdered case- 

in 12 parts 

Slaked lime (fresh).. . 50 parts 

Fine sand 50 parts 

Water to thick mush. 

A very strong cement which standi" 
moderate heat is the following; 

2. Casein in very fine 

powder 1 part 

Rubbed up with sili- 
cate of soda 3 parts 

A strong lute for general purposes 
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which must be used promptly when 
made: 

S. White of egg made into a paste 
with slaked lime. 

A composition for soaking corks, 
wood, packing, etc., to render tnem im- 
pervious to oil vapors, is: 

Gelatine or good glue it parts 

Glycerine J to 1 part 

Water 6 parts 

Oil of wintergreen, 
etc., to keep from 
spoiling 

X. Silicate of Oxychloride Cements. — 
for oil vppors, standing the highest heat: 

1. A stin paste of silicate of soda and 
asbestos. 

Gaskets for superheated steam, re- 
ports, furnaces, etc.: 

2. Silicate of soda and powdered glass; 
dry the mixture and heat. 

Not so strong, however, as the follow- 
ing: 

3. Silicate of soda &0 parts 

Asbestos 15 parts 

Slaked lime ........ 10 parts 

Metal Cement: 

4. Silicate of soda 1 part 

Oxides of metal, such 

as zinc oxide; lith- 
arge, iron oxide, 
singly or mixed 1 part 

Very hard and extra strong composi- 
tions: 

5. Zinc oxide 2 parts 

Zinc cliloride 1 part 

Water to make a paste. 

G. Magnesium oxide ... 2 parts 

Magnesium chloride. 1 part 
W' ater to make a paste. 

XI. Flour and Starch Compositions. — 

1. The well-known flaxseed poultice 
sets very tough, but docs not stand water 
or condensed steam. 

2. Flour and molasses, made b/ mak- 
ing a stilT composition of the two. 
This is an excellent lute to have at hand 
at all times for emergency use, etc. 

3. Stiff paste of flour and strung zinc- 
chloride solution forms a more imper- 
vious lute, and is more permanent as 
B. cement. This is good lor most pur- 
poses, at ordinary temperature, where it 
would not be in contact with nitric-acid 
vapors or ooiulciising steam. 

4. A mixture of dextrine and fine sand 
makes a good composition, mainly used 
as core compound. 

XII. Miscellaneous.— 

1. FJth*'r"c 

(ilvcei.fie. 


Mixed to form a stiff paste, sets and 
becomes very hard and strong, and is very 
useful for inserting gla.ss tubes, etc., in 
iron or brass. 

For a high beat: 

2. Alumina 1 part 

Sand . 4 parts 

Slaked lime 1 part 

Borax ^ part 

Water sufficient. 

A class of mixtures that can be classi- 
fied only according to their intended use 


•vre core compounds. 

I. — Dextrine, about ! part 

Sand, about 10 parts 


With enough water to form a paste. 
II. — Powdered anthracite coal, witU 
molasses to form a stiff paste. 


III. — Rosin, partly saponi- 

fied by soda lye ... . 1 part 

Flour 2 parts 

Sand (with sufficient 

water) 4 parts 

(These proportions are approximate 
and the amount of sand can be increased 
for some purposes.) 

IV. — Glue, powdered 1 part 

Flour 4 part**. 

Send (with sufficient 

w'ater) 6 parts 


For some purposes the following mix- 
ture is used. It does not seem to be a 
gasket or a core compound: 

V. — Oats (or wheat) ground 25 parts 


Glue, powdered 6 parts 

Sal ammoniac 1 part 


Paper read by Samuel S. Sadder befere 


die Franklin Institute, 

PASTES: 

Dextriue Pastes. — 

I. — Borax, powdered.. . . 60 parts 

Dextrine, light yellow. 480 parts 

Glucose 50 parts 

Water 420 parts 


Bv the aid of heat, di.ssolve the borax 
in the wacer and add the dextrine and 

f riucose. Continue the heat, but do not 
et the mixture boil, and stir constantly 
until a homogeneous solution is obtained, 
from time to time renewing the water 
lost by evaporation with liot water. 
Finally, bring up to full weight (1,000 
parts) by the aduition of hot water, then 
strain through linnnel. Prepared in this 
mnuner the paste remains bright and 
clear for a long time. It has extraor- 
dinary adhesive properties and dries very 
rapidlv. If care is not t;iken to keep the 
cooking temperature below the boiling 
point of water, the paste is apt to become 
orow'ii and to be very brittle on drying. 
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II. - Dissolve m hot water a sufficient 
quantity of dextrine to bring it to the 
consistency of honey. This forms a 
strong adhesive paste ihat will keep a 
long time unchanged, if the water is not 
allowed to evaporate. Sheets of paper | 
may be prepared for extempore labels 
by coating one side with the paste and 
allowing it to dry; by slightly wetting 
the gummed side, the laba will adhere 
to glass. This paste is very useful in the 
office or laboratory. 

III. — Pour over 1,000 parts of dextrine 
450 parts of soft water and stir the mix- 
ture for 10 minutes. After the dextrine 
has absorbed the water, put the mixture 
over the fire, or, preferaoly, on a water 
bath, and heat, with lively stirring for 
5 minutes, or until it forms a light milk- 
like liquid, on the surface of which lit- 
tle buboles begin to form and the liquid 
is apparently beginning to boil. Do 
not allow it to come to a boil. Re- 
move from the fire and set in a bucket 
of cold water to cool off. When cold 
add to every 1,000 parts of the solution 
51 parts glycerine and as much salicylic 
acia as will stand on the tip of a knife 
blade. If the solution is too thick, thin 
it with water that has been boiled and 
cooled off again. Do not add any more 
glycerine or the solution will never set. 

IV. — Soften 175 parts of thick dex- 
trine with cold water and 250 parts of 
boiling water added. Boil for 5 minutes 
and then add SO parts of dilute acetic 
acid, 30 parts glycerine, and a drop or 
two of clove oil. 

V. — Powder coarsely 400 parts dex- 
trine and dissolve in 000 parts of water. 
Add 20 parts glycerine and 10 parts glu- 
cose and heat to 90® C. (195® F.). 

VI. — Stir 400 parts of dextrine with 
water and thin the mass with 200 parts 
more water, 20 parts glucose, and 10 
parts aluminum sulphate. Heat the 
whole to 90® C. (195® F.) in the water 
bath until the whole mass becomes clear 
and liquid. 

VII. — Warm 2 parts of dextrine, 5 
parts of water, 1 part of acetic acid. 1 
part of alcohol together, with occasional 
stirring until a complete solution is at- 
tained. 

VIII. — Dissolve by the aid of heat 100 
parts ot builders' glue in 200 parts of 
water add 2 parts of bleach^ shellac 
dissolved previously in 50 parts of alcohol. 
Dissolve by the aid of heat 50 parts of dex- 
trine in 50 parts of water, and mix the two 
solutions by stirring the second slowly 
inU- the first. Strain the mixture through 
a cloth into a shallow dish and let it 
harden. When needed cut off a piec^ oi 


sufficient size and warm until it become j 
liquid and if necessary or advisable thin 
with water. 

IX. — Stir up 10 parts of dextrine with 
sufficient water to make a thick broth. 
Then, over a light fire, heat and add 25 
parts of sodium water glass. 

X. — Dissolve 5 parts of dextrine in 
water and add 1 part of alum. 

Fastening Cork to Metal. — In fasten- 
ing cork to iron and brass, even when' 
these are lacquered, a good sealing wax 
containing shellac will be found to serve 
the purpose nicely. Wax prepared with 
rosin is not suitable. The cork surface 
is painted with the melted sealing wax. 
The surface of the metal is heated with 
a spirit flaine entirely free from soot, 
until the sealing wax melts when pressed 
upon the metallic surface. The wax is 
held in the fiame until it burns, and it is 
then applied to the hot surface of the 
metal. The cork surface painted with 
sealing wax is now held in the flame, and 
as soon as the wax begins to melt the 
cork is pressed firmly on the metallic sur- 
face bearing the wax. 

To Paste Celluloid on Wood, Tin, or 
Leather. — To attach celluloid to w(»od, 
tin, or leather, a mixture of I part of 
shellac, 1 part of spirit of camphor, 3 to 
4 parts of alcohol and spirit of camphor (90®) 
is well adapted, in which 1 part of cam- 
phor is dissolved without heating in 7 
parts of spirit of wine of 0.832 specific 
gravity, adding 2 parts of water. 

To Paste Paper Signs on Metal or 
Cloth. — A piece of gutta pcrcha of the 
same size as the label is laid under the 
latter and the whole is heated. If the 
heating cannot be accomplished by means 
of a spirit lamp the label should be ironed 
down under a protective cloth or paper 
in the same manner as woolen goods are 

f pressed. This method is also very use- 
ul for attaching paper labels to minerals. 

Paste for Fasten!^ Leather, Oilcloth, 
or Similar Stuff to Table or Desk Tops, 
etc. — Use the same paste for leather as 
for oilcloth or other goods, but moisten 
the leather before applying the paste. 
Prepare the paste as follows: Mix ’•21 
pounds of good wheat flour with 2 
tablespoonfuls of pulverized gum ara- 
bic or powdered rosin and 2 table- 
spoonfuls of pulverized alum in a clean 
dish with water enough to make a uni- 
formly thick batter; set it over a slow 
fire and stir continuou.sly until the paste 
is uniform and free from lumps. When 
the mass has become so stout that the 
wooden spoon or stick will stand in it 
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3 )nght, it is taken from the fire and 
aced in another dish and covered so 
that no skin will form on top. When 
cold, the table or desk top, etc., is 
covered with a thin coat of the paste, the 
cloth, etc., carefully laid on and smoothed 
from the center toward the edges with 
a rolling pin.' The trimming of edges is 
accomplished when the paste has dried. 
To smooth out the leather after pasting, a 
woolen cloth is of the best service. 

To Paste Paper on Smooth Iron. — 
Over a water bath dissolve 200 parts, by 
weight, of gelatine in 150 parts, by weight, 
of water; while stirring add 50 parts, by 
weight, of acetic acid, 50 parts alco- 
hol, and 50 ^rts, by weight, of pulver- 
ized alum. The spot upon which it is 
desired to attach the paper must first 
be rubbed with a bit of nne emery paper. 

Paste for Affixing .Cloth to Metal. — 

Starch 20 parts 

Sugar 10 parts 

Zinc chloride 1 part 

Water 100 parts 

Mix the iii^rredients and stir until a 
perfectly smooth liquid results entirely 
free from lumps, then warm gradually 
until the liquid thickens. 

To Fix Paper upon Polished Metal. — 
Dissolve 400 parts, by weight, of dextrine 
in 600 parts, by weight, of water: add 
to this 10 parts, by weight, of gluc^*' ,, 
and heat almost to boiling. 

Albumen Paste. — Fresh egg al . men 
is recommended as a paste for affixing 
labels on bottles. It is said (b^t labels 
put on with this substan^^ j, and well 
dried at the time, will noc loosen even 
when bottles are put into water and left 
there for some time. Albumen, dry, is 
almost proof against mold or, ferments. 
As to cost, it is but little if rny high'^r 
than gum arabic, the white of one egg 
being sufficient to attach at least 100 
medium-sized labels. 

Paste for Parchment Paper. — The best 
agent is made by dissolving casein in a 
saturated aqueous solution of borax. 

Medical Paste. — As an adhesive agent 
for medicinal purposes Professor Rcihl, 
of Leipsic, recommends the viscous sub- 
stance contained in the white mistletoe. 
It is largely present in the berries and 
the bark of the plant; it is called viscin, 
and can be produced at one-tenth the 
price of caoutchouc. Solutions in ben- 
zine may be used like those of caout- 
chouc without causing any irritation if 
applied mixed with medicinal remedies 
to the skin. 


Paste That Will Not Mold. — Mix good 
white flour with cold water into a thick 
paste. Be sure to stif out all the lumps; 
then add boiling water, stirring all the 
time until thoroughly cooked. To 6 
quarts of this add J pound light brown 
sugar and } ounce corrosive sublimate, 
dissolved in a little hot water. When the 
paste is cool add 1 drachm oil of lavender. 
This paste will keep for a long time. 

Pasting Wood and Cardboard on 
Metal. — In a little water dissolve 50 parts 
of lead acetate and 5 parts of alum. In 
another receptacle dissolve 75 parts of 

f um arabic in 2,000 parts of water, 
nto this gum-arabic solution pour 500 
arts of nour, stirring constantly, and 
eat gradually to the boiling point 
Mingle the solution first prepared with 
the second solution. It snould be kept 
in mind that, owing to the lead acetate, 
this preparation is poisonous. 

Agar Agar Paste. — The agar agar is 
broken up small, wetted with water, and 
exposed in an earthenware vessel to the ac- 
tion of ozone pumped under pressure into 
the vessel from the ozonizing apparatus. 
About an hour of this bleaches the agar 
agar and makes it freely soluble in boil- 
ing water, when solutions far more con- 
centrated than has hitherto been possible 
can be prepared. On cooling, the solu- 
tions assume a milky appearance, but 
form no lumps and are readily relique- 
fied by heating. If the solution is com- 
pletely evaporated, as of course happens 
when the adhesive is allowed to dry after 
use, it leaves a firmly holding mass which 
is insoluble in cold water. Among the 
uses to which the preparation can be 
applied are the dressing of textile fabrics 
and paper sizing, and the production of 
otographic papers, as well as the or- 
dinary uses of an adhesive. 

Strongly Adhesive Paste. — Four parts 
glue are soaked a few hours in 15 parts 
cold water, and moderately heated till 
the solution becomes perfectly clear, 
when 65 parts boiling water are added, 
while stirring. In another vessel SO 
parts boiled starch are previously stirred 
together with 20 parts cold water, so 
that a thin, milky liquid without lumps 
results. The boiling glue solution is 

poured into this while stirring constantly, 
and the whole is kept boiling another 10 
minutes. 

Paste for Tissue Paper. — 

(a) Pulverized gum ara- 
bic 2 ounces 

White sugar 4 drachms 

Boiling water S fluidounce* 
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(6) Common laundry 

starch,.. . 1 jounces 

Cold water 3 fluidounces 

Make into a batter and pour into 

Boiling water 32 fluidounces 

Mix (a) with (b), and keep in a wide- 
mouthed bottle. 

Waterproof and Acidproof Pastes. — 
i. — Chromic acid. ...... 2}, parts 

Stroiifirer ammonia. . . 15 \parts 
Sulphuric acid.. . . . . }^part 

Cuprammonium so- 
lution SO parts 

Fine white paper. .. . 4 parts 

11. — Isinj^lass, a suflicient 
quantity 

Acetic acid 1 part 

Water 7 parts 

Dissolve suflicient isinglass in the mix- 
ture of acetic acid and water to make a 
thin mucilage. 

One of tne solutions is applied to the 
surface of one sheet of paoer and the other 
to the other sheet, and they are then 
pressed together. 

111. — A fair knotting varnish free 
from surplus oil is by far the best adhe- 
sive for nxing labels, especially on metal 
surfaces. It dries instantly, insuring 
a speedy job and immediate packing, if 
needful, without fear of derangement. 
It has great tenacity, and is not only 
absolutely damp-proof itself, but is actu- 
ally repellent of moisture, to which all 
water pa.stes are subject. It costs more, 
but the additional expense is often infini- 
tesimal compared with the pleasure of a 


satisfactory result. 

Balkan Paste.— 

Pale glue 4 ounces 

White loaf sugar. ... 2 ounces 

Powdered starch. ... 1 ounce 

While dextrine \ pound 

Pure glycerine 3 ounces 

Carbolic acid Jounce 

Boiling water 32 ounces 


Cut up the glue and steep it in } pint 
boiling water; when softened melt in a 
saucepan; add sugar, starch, and dex- 
trine, and lastly the glycerine, in which 
carbolit acid has been mixed; add re- 
mainder of water, and boil until it thick- 
ens. Pour into jars or bottles. 

Permanent Paste. — 

I. — Wheat flour 1 pound 

Water, cold 1 quart 

Nitric acid 4 flu i drachms 

Boric acid 40 grains 

Oil of cloves 20 minims 

Mix the flour, boric acid, and water, 
ihen strain the mixture; add lha nitric 


acid, apply beat with constant stlrrfng 
until the mixture thickens; when nearly 
cold add the oil of cloves. This paste 
will have a pleasant smell, will not attract 
flies, and can be thinned by the addition 
of cold water os needed. 

II. — Dissolve 4 ounces alum in 4 
quarts hot water. When cool add as 
much flour as will make it of the usual 
consistency; then stir into it i ounce 
powdered ro.sin; next add a little watei 
m which a dozen cloves have been 
steeped; then boil it until thick as mush 
stirring from the bottom all the time. 
Thin with warm water for use. 

Preservatives for Paste. — Various an- 
tiseptics are employed for the preserva- 
tion of flour paste, mucilage, etc. Boric 
and salicylic acids, oil of cloves, oil of 
sassafras, and solution of formaldenvde 
are among those which have given l est 
service. A durable starch paste is pro- 
duced by adding some borax to the 
water used in making it. A paste from 
10 parts (weight^ starch to 100 parts 
(weight) water with 1 per rent borax 
added will keep many wrecks, while with- 
out this addition it will sour after six 
days. In the case of a gluing material 
prepared from starch paste and joiners* 
glue, borax has also demonstrated its pre- 
serving qualities. The solution is made 
by mixing 10 parts (weight) starch into 
a paste with water and adding 10 parts 
(weight) glue soaked in water to the hot 
solution; the addition of part (weight) 
of borax to the solution will cause it to 
keep for weeks. It is equal to the best 
glue, but should be warmed and stirred 
before use. 

Board -Sizing. — A cheap sizing for 
rough, weather-beaten boards may be 
made by dissolving shellac in sal soda 
and adding some heavy-bodied pigment. 
This size will stick to grease spots. Lin- 
seed oil may be added if desired. Lime- 
water and linseed oil make a good heavy 
sizing, but hard to spread. They are 
usually used half and half, though these 
proportions may be varied somewhat. 

Rice Paste. — Mix the rice flour with 
cold w'ater, and boil it over a gentle fire 
until it thickens. Inis paste is quite 
white and becomes transparent on dry- 
ing. It is very adherent and of great use 
for many purposes. 

Casein Paste. — A solution of tannin, 
prepared from a bark or from commer- 
cial tannin, is preeipitatccl with lime- 
water, the lime being added until the 
solution just turns red litmus paper blue. 
The supernatant liquid is then decanted, 
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and the precipitate is dried without arti- 
ficial heat. The resulting calcium tan- 
nate Is then mixed, according to the pur- 
pose for y^hich the adhesive is intended, 
with from 1 to 10 times its weight of drv 
casein by grinding in a mill. The ad' 
hesive compound is soluble in water, 
petroleum, oils, and carbon bisulphide, 
it is very strong, and is applied in the 
form of a paste with water. ^ 

PASTES FOR PAPERHANGERS. 

I. — Use a cheap grade of rye or wheat 
flour, mix thoroughly with cold water to 
about the consistency of dough, or a little 
thinner, being careful to remove all 
lumps; stir in a tablespoonful of pow- 
dered alum to a quart of flour, then pour 
in boiling water, stirring rapidly until the 
flour is thoroughly cooked. Let this cool 
before using, and thin with cold water. 

II. — ^Venetian Paste.— 

(a) 4 ounces white or fish glue 
8 fluidounces cold water 

(b) 2 fluidounces Venice turpentine 

(c) 1 pound rye flour 

16 nuidounces (1 pint) cold water | 

(d) 64 fluidounces (} gallon) boiling 

water 

Soak the 4 ounces of slue in the cold 
water for 4 hours; dissolve on a water 
bath (glue pot), and while hot stir in the 
Venice turpentine. Make up (c) into a 
batter free from lumps and pour into (d). 
Stir bri.sklv, and finally add the glue so- 
lution. This makes a very strong paste, 
and it will adhere to a painted surface, 
owing to the Venice turoentine in its 
composition. 

III. —Strong Adhesive Paste.— 

(a) 4 pounds rye flour 

^ gallon cold water 

(b) li gallons boiling water 

(cj 2 ounces pulverized rosin 

Make (a) into a batter free from lumps; 
then pour into (b) . Boil if necessary, and 
while hot stir in the pulveriz^ rosin a 
little at a time. This paste is exceed- 
ingly strong and will stick heavy wall 
paper or thin leather. If the paste be 
too thick, thin with a little hot water; 
never thin paste with cold water. 

I V. —Flour Paste. — 

(a) i pounds wheat flour 

nuidounces (1 quart) cold water 

(b) 1 ounce alum 

4 fluidounces hot water 

(r) 96 fluidounces (} gallon) boiling 
water 

Work the wheat flour into a batter free 
from lumps with the cold water Dis* 
solve the alum as designated in (h). 


Now stir in (a) and (e) and. if necessary, 
continue boiling until the paste thickens 
into a semitransparent mucilage, after 
which stir in solution (6). Tb'? above 
makes a very fine paste for wall paper. 

V. — Elastic or Pliable Paste. — 

(a) 4 ounces common starch 
^ ounces white dextrine 

10 fluidounces cold water 

(b) 1 ounce borax 

3 fluidounces glycerine 
64 fluidounces (} gallon) boiling 
water 

Beat to a batter the ingredients of (o). 
Dissolve the borax in the boiling water; 
then add the glycerine, after which pour 
(a) into solution Stir until it becomes 
translucent. This paste will not crack, 
and, being very pliaole, is used for paper, 
cloth, leather, and other material where 
flexibility is required. 

VI. — A paste with which wall paper 
can be attached to wood or masonry, 
adhering to it firmly in spite of damp> 
ness, is prepared, as usual, of rye flour, to 
which, however, are added, after the boil- 
jDg, 8§ parts, by weight, of good linseed- 
oil varnish and 8^ parts, by weight, of 
turpentine to every 500 parts, by weight. 

VII. -Pastc for WsU Paper. -Soak 18 
poLnds of bolus (bole) in water, after it 
has teen beaten into small fragments, 
and pour off the supernatant water. 
Boil io ounces of glue into glue water, 
mix it well with the softened bolus and 
2 pounds plaster of Pans and strain 
through a sieve by means of a, brush. 
Thin the mass with water to the consist- 
ency of a thin paste. ^ The paste is now 
ready for use. It is not only much 
cheaper than other varieties, but has the 
advantage ever them of adhering better 
to whitewashed walls, and especially 
such as have been repeatedly coated ovei 
the old coalings which were not thor- 
oughly removed. For hanging fine wall 
paper this paste is less commendable, 
as it forms a white color, with which 
the paper might easily become soiled if 
great care is not exercised in applving 
it. If the fine wall papei is mounted on 
ground paper, however, it can be recom- 
mended for pasting the ground paper on 
the wall. 

LABEL PASTES : 

Pastes to Affix Labels to Tin.— Labels 
separate from tin because the paste be- 
comes too dry. Some moisture is pr^ 
sumably always present; but more is 
required to cause continued adhesion in the 
case of tin than where the container is of 
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glass. Paste may be kept moist by the 
addition of calcium chloride, which is 
strongly hvgroscopic, or of glycerine. 

The following tormulas for pastes of 
the type indicated were proposed by Leo 
Eliel: 

I. — Tragacanth 1 ounce 

Acacia 4 ounces 

Thymol 14 grains 

Glycerine 4 ounces 

Water, sufficient to 

make 2 pints 

Dissolve the gums in 1 pint of water* 
strain, and add the glycerine, in which 
the thymol is suspenaed; shake well and 
add sufficient water to make 2 pints. 
This separates on standing, but a single 
shake mixes it sufficiently for use. 


II. — Rye flour 8 ounces 

Powdered acacia. .. . 1 ounce 

Glycerine 2 ounces 

Oil of cloves 40 drops 

Rub the rye fiour and acacia to a 


smooth paste with 8 ounces of cold water; 
strain tnrough cheese cloth, and pour 
into 1 pint of boiling water, and continue 
the heat until as thick as desired. When 
nearly cold add the glycerine and oil of 


cloves. 

III. — Rye flour 5 parts 

Venice turpentine. . . 1 part 


Liquid glue, a sufficient quantity 
Rub up t!'e flour with ther turpentine 
and then add sufficient freshly prepared 
glue (glue or gelatine dissolved in water) 
to make a stiff paste. This paste dries 


%loaly. 

IV. — Dextrine. 2 parts 

Acetic acid 1 part 

Water 5 parts 


Alcohol, 95 per cent . 1 part 

Dissolve the dextrine and acetic acid 
in water by heating together in the water 
bath, and to the solution add the alcohol. 

V. — Dextrine 3 pounds 

Horax 2 ounces 

Glucose 5 drachms 

Water 3 pints 2 ounces 

Dissolve the borax in the water by 
farming, then add the dextrine and glu- 
cose, and continue to heat gently until 
dissolved. 

Anr)lluT vnriety is made hy dissolving 
a cheap (ihatli gum in limewatcr, but it 
keeps badly. 

VI. — Add tartaric acid to thick flour 
paste. The paste is to be boiled until 
quite thick, and the acid, prexiously dis- 
solved in a little water, is added, the pro- 
portion being about 2 ounces to the pint 
of paste. 


VII. — Gum arable, 60 parts; glycer* 
ine, 10 parts; water, SO parts; liq. Stibii 
chlorat., 2 parts. 

VIII. — Boil rye flour and strong glue 
water into a mass to which are added, for 
1,000 parts, good linseed-oil varnish 30 
parts and oil of turpentine 30 parts. 
This mixture furnishes a gluing agent 
which, it is claimed, even renders the 
labels proof against being loosened by 
moisture. 

IX. — Pour 140 parts of distiiied cold 
water over 100 parts of gum arabic in a 
wide-necked bottle and dissolve by fre- 
quent shaking. To the solulion, which 
is ready after standing for about 3 days, 
add 10 parts of glycerine; later, ^0 parts of 
diluted acetic acid, and finally fi parts of 
aluminum sulphate, then straining it 
through a fine-nair sieve. 

X. — Good glue is said to be obtained 
by dissolving 1 part of powdered sugar 
in 4 parts of soda water glass. 

XI. — A glue for bottle labels is pre- 
pared by dissolving borax in water; 
soak glue in this solution and dissolve 
the glue by boiling. Carefully drop as 
much acetic acid into the solution as 
will allow it to remain thin on cooling. 
Labels affixed with this agent adhere 
firmly and do not become moldy in damp 
cellars. 

XII. — Dissolve some isinglass fn acetic 
acid and brush the labels over with it. 
There will be no cause to complain 
of their coming off, nor of striking 
through the paper. "I'ake a wide- 
mouthed bottle, fill about two-thinis with 
commercial acetic acid, and put in as nmeh 
isinglass as the liquid wdll hold, anri set 
aside jn a warm place until completely 
dissolved. When cold it should form a 
jelly. To use it place the bottle in hot 
water. The cort should he well -fit- 
ting and smeared with vaseline or melted 
paraffine. 

How to Paste Labels on Tin, — Brush 
over the entire hack of the label with a 
flour paste, fold the label loosely by 
sticking both ends together without 
creasing the center, and throw to one 
side until this process has been gone 
through with the whole lot. Then unfold 
each label and place it on the can in the 
regular manner. The paste ought not 
to be thicker than maple syrup. When 
of this consistency it soaks through the 
label and makes it pliable and in a con- 
dition to be easily rubbed into position. 
If the paste is too thick it dries niiickly, 
and does not soak through the label suf- 
ficiently. After the labels have been 
placed uf on the cans the latter must b« 



adhesives 


41 


kept apart unth dry. In putting the 
paste upon the labels in the first place, 
follow the method of placing the dry 
labels over one another, back sides up, 
with the edge of each just protruding over 
the edge of the one beneath it, so that 
the fingers may easily grasp the label 
after the pasting has been done. 

Druggists’ Label Paste. — This paste, 
when carefully made, is an admirable one 
for label use, and a very little will go a 
long way: 

Wheat flour 4 ounces 

Nitric acid 1 drachm 

Boric acid 10 grains 

Oil of cloves 5 drops 

Carbolic acid } drachm 

Stir flour and water together mixing 
thoroughly, and add the other ingre- 
dients. After the stuff is well mixed, 
beat it, watching very carefully and re- 
moving the instant it stiffens. 

To Attach Glass Labels to Bottles. — 
Melt together 1 part of rosin and 2 parts 
of yellow wax, and use while warm. 

Photographic Mountants (see also 
Photography). — Owing to the nature of 
the different papers used for printing 
photographs, it is a matter of extreme 
importance to use a mountant that shall 
not set up decomposition in the coating 
of the print. For example, a mountant 
that exliibits acidity or alkalinity is in- 
jurious with most varieties of paper; and 
in photography the following rormulas 
for pastes, mucilages, etc., have there- 
fore been selected with ,reganl to their 
absolute immunity from setting up de- 
composition in the print or changing its 
tone in any way. One of the usual 
mountants is rice starch or else rice water. 
The latter is boiled to a thick jelly, 
strained, and the strained mass used 
as an agglutinant for attaching photo- 
graphic prints to tlie mounts. There is 
nothing of an injurious nature whatever 
in this mountant, neither is there in a 
mubilage made with gum dragen. 

This gum (also called gum traga- 
canth) is usually in the form of curls 
(i.e., leaf gum), which take a long time 
to properly dissolve in water — several 
weeks, in fact — but during the past few 
years there lias been put on the market a 
powdered gum dragon which does not 
occupy so many days in dissolving. To 
make a mucilage rom gum dragon a 
very large voIiiiiTC of water is required. 
For example, 1 ounce of the gum, either 
leaf or pow’dcr. will swell up and con- j 
vert 1 gallon of water into a thickish . 
mucilage in the course of 2 or 3 weeks. | 


Only coM water must be used, and be- 
fore using the mucilage, all whitish 
lumps (which are particles of undissolved 
gum) should be picked out or else tke 
mucilage strained. The time of solution 
can be considerably shortened (to a few 
hours) bj^ acidifying the water in which 
the gum is placed with a little sulphuric 
or oxalic acid; but as the resultant muci- 
lage would contain traces of their pres- 
ence, such acids are not permissible 
when the gum-dragon mucilage is to be 
used for mounting photographs. 

Glycerine and gum arabic make a very 
good adhesive of a fluid nature suited 
to mounting photographs; and although 
glycerine is Hygroscopic by itself, such 
tendency to absorb moisture is checked 
by the reverse nature of the gum arabic; 
consequently an ideal fluid mucilage is 
produced. The proportions of the sev- 
eral ingredients are tnese: 

Gum arabic, genuine 
(gum acacia, not 


Bassora gum) 4 ounces 

Boiling water 12 ounces 

Glycerine, pure 1 ounce 


First dissolve the gum in the water 
and then stir in the glycerine, and allow 
a\\ debris from the gum to deposit before 
using. The following adhesive com- 
pound is also one that is free from chem- 
ical reactions, and is suited for photo- 


graphic purposes: 

Water 2 pints 

Gum dragon, pow- 
dered 1 ounce 

Gum arabic, genuine 4 ounces 

Glycerine 4 ounces 


Mix the gum arabic with half the wa 
ter, and in the remainder of the wat(?» 
dissolve the gum dragon. When both 
solids are dissolved, mix them together, 
and then stir in the glycerine. 

The following paste will be found 
useful mountant: 

Gum arabic, genuine 1 ounce 

Rice starch 1 ounce 

White sugar 4 ounces 

Water, q. s. 

Dissolve the gum in just sufTicient 
water to completely dissolve 'I, then add 
the sugar, and when that has completely 
dis.solved stir in the starch paste, and 
then boil the mixture until the starch is 
properly cooked. 

A very strong, stiff paste for fastening 
cardboard mounts to frames, wood, and 
other materials is prepared by making 
a bow] of starch paste in the usual way, 
and then adding 1 ounce of Venice tur- 
pentine per pound of paste, and boil- 
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ing and stirring the mixture until the 
thick turpentine has become well incor- 
Dora ted. Venice turpentine stirred into 
flour paste and boiled will also be found 
a very adhesive cement for fastening 
caidboard, strawboard, leatherette, and 
skiver leather to wood or metal; but 
owing to the resinous nature of the Venice 
turpentine, such pastes are not suitable 
for mounting photographic prints. The 
following half-dozen compounds are 
suitable mountants to use w*th silver 
prints: 

Alcohol, absolute. ... 10 ounces 

Gelatine, good 1 ounce 

Glycerine } to 1 ounce 

Soak the gelatine in water for an hour 
or two until it is completely softened; 
take the gelatine out ot the water, and 
allow it to drain, and put it into a 
bottle and pour alcohol o\er it; add the 
glycerine (if the gelatine is soft, use 
only i ounce; if the gelatine is hard, use 
1 ounce of the glycerine) then melt the 
gelatine by standing the bottle in a vessel 
of hot water, and shake up very well. 
For use, remelt by heat. The alcohol 
prevents the prints from stretching or 
cockling, as they are apt to, under the 
influence of the gelatine. 

In the following compound, however, 
only sufficient alcohol is used to serve as 
an antiseptic, and prevent the aggluti- 
nant from decomposing : Dissolve 4 
ounces of pliofographic gelatipe in 10 
ounces of water (first soaking the gela- 
tine therein for an hour or two until it is 
completely softened), then remove the 
gelatine from the water, allow it to drain, 
and put it into the bottle, and pour the 
alcohol over it, and put in the glycerine 
(if the gelatine is soft, use only i ounce; 
if the gelatine is hard, use 1 ounce of the 
glycerine), then melt the gelatine by 
standing the bottle in a vessel of hot 
water, and shake up well and mix thor- 
oughly. For use, rcmelt by heat. The 
alcohol prevents the print from stretch- 
ing or cockling up under the influence of 
the gelatine. 

The following paste agglutinant is one 
that is very permanent and useful for all 
purposes required in a photographic 
studio: Take 5 pints of water, 10 ounces 
of arrowroot, 1 ounce of gelatine, and a 
} pint (10 fluidounces) of alcoliol, and 
proceed to combine them as follows: 
Make arrowroot into a thick cream with 
a little of the water, and in the remainder 
of the water soak the gelatine for a few 
hours, after which melt the gelatine in 
the water by heating it, add the arrow- 
root paste, and bring the mixture to the 
boil and allow to boi! for 4 or 5 minutes. 


then allow to cool, and mix in the alcohol, 
adding a few drops of oil of cloves. 

Pernaps one of the most useful com- 
pounds for photographic purposes is that 
repared as follows: Soak 4 ounces of 
ard gelatine in 15 ounces of water for a 
few hours, then melt the gelatine by 
heating it in a glue pot until tne solution 
is quite clear and tree from lumps. Add 
6 oz. of starch to 65 oz. of cold water, 
stir until free from lumps. Pour this into 
the boiling gelatine solution, and con- 
tinue stirring, and if the starch is not 
completely cooked, boil up the mixture 
for a few minutes until it ‘^blows,*' being 
careful to keep it well stirred so as not 
to burn; when cold add a few drops of 
carbolic acid or some essential oil as an 
antiseptic to prevent the compound from 
decomposing or becoming sour. 

A useful photographic mucilage, which 
is very liquid, is obtained by mixing equal 
bulks of gum-arabic and gum-dragon 
mucilages of the same consistence. The 
mixture of these mucilages will be con- 
siderably thinner than either of them 
when alone. 

As an agglutinant for general use in the 
studio, the following is recommended. 
Dissolve 2 ounces of gum arabic in 5 
ounces of water, and for every 250 parts 
of the mucilage add 20 parts of 9 solu- 
tion of sulphate of aluminum, prepared 
by dissolving 1 part of the sulphate in 
20 parts of water (common alum should 
not be used, only the pure aluminum 
sulphate, because common alum is a 
mixture of sulphates, ai.d usually con- 
taminated with iron salts). The addi- 
tion of the sulphate solution to the 
um mucilage renders the latter less 
ygroscopic, and practically waterproof, 
besides being very adhesive to any 
materials, particularly those exhibiting a 
smooth surface. 

MUCILAGES : 

For Affizin^abels to Glass and Other 
Objects. — I.— ^he mucilage is made by 
simply pouring over the gum enotign 
water to a little more than cover it, and 
then, as the gum swells, adding more water 
from time to time in small portions, until 
the mucilage is brought to such con- 
sistency that it may be easily spread with 
the brush. The mucilage keeps fairly 
well without the addition of any anti- 
septic. 

11. — ^Tragacanth 1 ounce 

Acacia 4 ounces 

Thymol 14 grains 

Glycerine 4 ounces 

Water, sufficient to 
make 


2 pints 
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Dissolve the gums in 1 pint ot water 
strain and add the Glycerine, in which 
the thymol is suspenaed; shake well and 
add sufficient water to make 2 pints. 
This separates on standing, but a single 
shake mixes it sufficiently for use. 

III. — Rye flour 8 ounces 

Powdered acacia. 1 ounce 

Glycerine 2 ounces 

Oil of cloves 40 drops 

Water^ a sufficient quantity. 


Rub the rye flour and the acacia to a 
smooth paste with 8 ounces of cold water; 
strain tnrough cheese cloth, and pour 
into I pint of boiling water and continue 
the heat until as thick as desired. When 
nearly cold add the glycerine and oil of 
cloves. 

IV. — One part, by weight, of traga- 
canth, when mixed with 95-per-cent alco- 
hol to form 4 fluidounces, forms A liquid in 
which a portion of the tragacanth is dis- 
solved and the remainder suspended; 
this remains permanently fluid, never 
deteriorates, and can be used in place of 
the present mucilage; 4 to 8 minims to 
each ounce of mixture is sufficient to 
suspend any of the insoluble substances 
usually given in mixtures. 

V. — To 250 parts of gum-arabic muci- 
lage add 20 parts of water and 2 parts of 
sulphate of alumina and heat until dis- 
solved. 

VM. — Dissolve i pound gum Iraga- 
ranlh, powdered, } pound gum arabic, 
powdered, cold water to the de,sircd con- 
sistency, and add 40 drops carbolic acid. 


Mucilage of Acacia.-r-Put the gum, 
which should be of the best kind, in a flask 
the size of which should be large enough 
to contain the mucilage with about one- 
fifth of its space to spare (i. e., the product 
should fill it about four-fifths full). Now 
tare, and wash the gmn with distilled wa- 
ter, lotting the latter drain away as much 
as possible before proceeding further. 
Ad(i the requisite quantity of distilled 
water slowly, which, however, should 
first have added to it about 10 per cent of 
limewater. Now cork the flask, and lay 
it, without shaking, horizontally in a cool 
place and let it remain quietly for about 
3 hours, then give it a najf turn to the 
right without disturbing its horizontal 
position. Repeat this operation three or 
four times during the day, and keep it 
up until the gum is completely dissolved 
(which will not be until the fourth day 
probably), then strain through a thin 
cloth previously wet with distilled wa- 
ter, a.voidiu,‘% in so doing, the formation 
of foam or bubbles. This precaution 
should ajso be uliscrvcd iu decantation 


of the percolate into smaller bottles pro- 
vided with parafline oorks. The smab 
amount of limewater, as will be under- 
stood, is added to the solvent water in 
order to prevent the action of tree acid. 

Commercial Mucilage. — Dissolve } 
pound white glue in equal parts water 
and strong vinegar, ana add I as much 
alcohol and A ounce alum dissolved in a 
little water. To proceed, first get ^ood 
glue and soak in cold water until it 
swells and softens. Use pale vinegar. 
Pour off the cold water, tnen melt the 
glue to a thick paste in hot water, and 
add the vinegar not. When a little cool 
add the alcohol and alum water. 

To Render Gum Arabic More Ad- 
hesive. — I. — Add crystallized aluminum 
sulphate in the proportion of 2 dissolved 
in 20 parts of water to 250 parts of con- 
centrated gum solution (75 parts of gum 
in 175 parts of water). 

II. — Add to 250 parts of concentrated 
gum solution (2 parts of gum in 5 parts 
of water) 2 parts of crysUllized alumi- 
num sulphate dissolved in 20 parts of 
w^ater. This mixture glues even unsized 
paper, pasteboard on pasteboard, wood 
on wood, glass, ^ porcelain, and other 
substances on wbicn labe's frequently do 
not adhere well. 

Envelope Gum. — The giim used by 
the United Stales Government on postage 
stamps is probably one of the best that 
could be used not onlv for envelopes but 
for labels as well. It will stick to almost 
any surface. Its composition is said to 


be the following 

Gum arable 1 part 

Starch 1 part 

Sugar 4 parts 


Water, sufficient to 
give the desired con- 
sistency. 

The gum arabic is first dissolved in 
some water, the sugar added, then the 
starch, after which the mixture is boiled 
for a few minutes in order to dissolve 
the starch, after which it is thinned down 
to the desired consistency. 

Cheaper envelope gums can be made 
by substituting dextrine tor the gum 
arabic, glucose for the sugar, and adding 
boric acid to preserve and help stiffen it 

Mucilage to Make Wood and Paste- 
board Adhere to Metals.— Dissolve 59 
parts, by weight, of lead acetate together 
with 5 parts, by weight, of nliini in a little 
water. Make a separate solution of 75 
parts, by weight, of gum arabic in 2,000 
parts, by weight, of ^ ater, .stir in this 500 
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parts > by weight,^ of flour, and heat slowly 
to boiling, stirring the while. Let it cool 
somewhat, and mix with it the solution 
containing the lead acetate and alum, 
stirring them well together. 

Preservation of Gum Solution. — Put a 
small piece of camphor in the mucilage 
bottle. Camphor vapors are generated 
which kill all the bacterial germs that 
have entered the bottle. The gum main- 
tains its adhesiveness to the last drop 

Mucilage in Stick Fonn. — This is 
known as mouth or lip glue- for the rea- 
son that the stick is to be f* iistened with 
the lips and rubbed on article to be 
gummed. 

1 ounce isinglass 
1 ounce white glue 
V4 ounce sugar 
1 ounce water 

Boil together until tie concentration is 
such that when cold the gum will be the 
required thickness, 'ilould into any de- 
sired shape. 

AGATE. BUTTONS OF ARTI- 
FICIAL. 

Prepare a mixtare or frit of 83 parts 
of quartz sand, 36 parts calcium phos- 
phate, and 2 ps/ts of potash. The frit, 
which has beer reduced by heat to the 
fusing point, h finely ground, intimately 
mingled with a small quantity gf kaolin 
and pressed in molds which yield but- 
ton -shaped masses. These masses, after 
having bern fired, are given a transpar- 
ent glaze oy any of the well-known proc- 
esses. 

AGING, SILVER AND GOLD: 

See Plating. 

AIR BATH. 

Metal walls of air baths are attacked 
when heriting or drying substances, 
wbieb give off acid vapors. For such 
cases the following apparatus is sug- 
gested. For the production of the drying 
apparatus take a flask with the bottom 
burst off or a bell jar tubulated above. 
This IS placed either upon a sand bath 
or upon asbestos paper, previously <aij 
upon a piece of sheet iron. The sand 
bath oi the sheet iron is put on a tripod, 
BO that it can be heated by means ot a 
burner placed underneath. The sub- 
stance to be dried is placed in a glass or 
porcelain dish, which is put under the 
bell jar, and if desired the drying dish 
may be hung on the tripod For regii- 
kiting the temperature the tubulure of 
Ihe jar .is closed with a pierced cork. 


through whose aperture the thermom- 
eter IS thrust, in order to permit the 
vapors to escape, the cork is grooved 
lengthwise along the periphery. 

AIR BUBBLES IN GELATINE: 

See Gelatine. 

AIR, EXCLUSION OF, FROM SOLU- 
TIONS: 

See Photograpliy. 

AIR-PURIFYING. 

Ozonati^e is a fragrant air-purifying 
preparation consisting of dextrogyrate 
turpentine oil scented with slight quan- 
tities of fragrant oils. 

ALABASTER CLEANING: 

See Cleaning Preparations and Meth- 
ods. 

ALBATA METAL: 

See Alloys. 

ALBUMEN IN URINE, DETEC- 
TION OF. 

The following is a simple and accurate 
method for the determination of albumen 
in urine: 

In a test tube filter 5 cubic centimeters 
of urine which should he clear. If the 
urine is turbid, it indicates the presence 
of protein or phosphate. Heat till it 
boils gently at the surface and add 
gradually to it 3-6 drops of 10 per cent 
acetic acid. If the precipitate disappears 
phosphates are present whereas if the 
precipitate remains and becomes more 
flccculent albumen is present. 

ALBUMEN PAPER: 

See l*hotograj)hy. 


Alcohol 

TEST FOR PRESENCE OF WOOD 
ALCOHOL IN GRAIN ALCO- 
HOL. 

A simple method for detecting the 
presence of wood alcohol in grain alcohol 
IS as follows; Heat to redness a small 
spiral w’ound from copper wire and im- 
merse in the liquid contained in a test 
tube. Repeat several times so ns to in- 
sure reduction of the wood alcohol if 
present. Add a few crystals of resorcinol 
to ihc liquid and when dissolved pour 
caul i.nsly down the side of the tube con- 
ceiitiiited sulphuric acid so as to form a 
hotttun layer. If wood alcohol is present 
j a ciiaracteristic violet ring will form at 
I the zone of contact of the two liquids. 
I Furthcrmattcris found under the heading 
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“ Spirit”; likewise methods of denaturing 
ana a list of denaturants. 

ALCOHOL, DILUTION OF: 

See Tables. 

Alcohol, Testa for Absolute. — The 
committee for the compilation of the 
German Arzneibuch established the fol- 
lowing tests for the determination of ab- 
solute alcohol: 

Absolute alcohol is a clear, colorless, vol- 
atile, readily imflammable liquid which 
burns with a faintly luminous flame. 
Absolute alcohol has a peculiar odor, a 
burning taste, and does not affect litmus 
paper. Boiling point, 78.50. Specific 
gravity, 0.795 to 0.797. One hundred 
parts contain 99.7 to 99.4 Laris, by vol- 
ume, or 99.6 to 99.0 parts, by weight, of 
alcohol. 

^ Absolute alcohol should have no for- 
eign smell and should mix with water 
without cloudiness. 

After the admixture of 5 drops of sil- 
ver-nitrate solution, 10 cubic centimeters 
of absolute alcohol should not become 
turbid or colored even on heating. 

A mixture of 10 cubic centimeters of 
absolute alcohol and 0.2 cubic centimeter 
of potash lye evaporated down to 1 cubic 
centimeter should not exhibit an odor of 
fusel oil after supersaturation with dilute 
sulphuric acid. 

Five cubic centimeters of sulphuric 
acid, carefully covered, in a test tube, 
with a stratum of 5 cubic centimeters of 
absolute alcohol, should not form a rose- 
colored zone at the surface of contact, 
even on standing for some time. 

The red color of a mixture of 10 cubic 
centimeters of absolute alcohol and 1 
cubic centimeter of potassium -perman- 
ganate solution should not pass into 
yellow before 20 minutes. 

Absolute alcohol should not be dyed 
by hydrogen sulphide water or by aque- 
ous ammonia. 

Five cubic centimeters of absolute al- 
cohol should not leave behind a weighable 
residue after evaporation on water oath. 

Absolute Alcohol. '-If gelatine be sus- 
pended in ordinary alcohol it will absorb 
the water, but as it is insoluble in. alcohol, 
that substance will remain behind, and 
thus nearlv absolute alcohol will be ob 
lained without distillation. 

Perfumed Denaturized Alcohol.-^ 
East India lemon oil 1.250 parts 

Mirbanc oil 1,000 parts 

Cassia oil 50 parts 

Clove oil 75 parts 

Lemon oil 100 parts 

Amyl acetate 500 parts 

Spirit (95 percent). LOOO parts 


Dissolve the oils in the spirit and add 
the amyl acetate. The mixture servea 
for destroying the bad odor of denatur 
ized spirit in distilling. Use 50 parts of 
the perfume per 1,000 parts of spirit. 

Solid ^cohol. — 1. — Heat 1,000 parts of 
denaturized alcohol (90 percent) in a flask 
of double the capacity on the water bath 
to about 140° F., and then mix with 28 to 
30 parts of well-dried, rasped Venetian 
soap and 2 parts of gum lac. After re- 
peated shaking, complete dissolution 
will take place. The solution is put, 
while still warm, into metallic vessels, 
closing them up at once and allowing the 
mixture to cool therein. The admix- 
ture of gum lac effects a better preserva- 
tion ana also prevents the evaporation of 
the alcohol. On lighting the solid spirit 
the soap remains b^ind. 

II.— Bmara^ine is a trade name for 
solidified alccmol. It consists of alcohol 
and gun cotton, colored with malachite 
green. It appears in the market in the 
form of small cubes. 

Alcohol in Fermented Beers. — £xpe 
rience has shown that \ pound of sugar 
to 1 gallon of water vields about 2 per cent 
of proof spirit, or about 1 ijer cent of al> 
solute alcohol. Beyond this amount it is 
not safe to go, if the legal limit is to br 
observed, yet a ginger beer brewed with 
\ pound per gallon of sugar would be a 
very wishy-washy compound, and there 
is little doubt that a much larger quantity 
is generally used. The more sugar that 
is used — up to 1 ^ or 1 1 pounds per gallon 
— the belter the drink will be and the 
more customers will relish it; but it will 
be as “strong” as lager and contain per- 
haps 5 per cent of alcohol, which will make 
it anything but a ** temperance” drink. 
Any maker who is using as much as even 
i pound of sugar per gallon is bound to 
get more spirit than the law allows. 
Meanwhile it is scarcely accurate to term 
ginger beers, etc., non-alcoholic. 

Alcohol Deodorizer. — 

Alcohol 160 ounces 

Powdered quicklime. 300 grains 

Powdered alum 150 grains 

Spirit of nitrous ether 1} drachma 

Mix the lime and alum intimatelv by 
trituration; add the alcohol^ and shake 
well: then add the spirit of nitrous ether; 
set aside for 7 days and filter through 
animal charcoal. 

Denaturized AlcohoL — There are two 
general classes or degrees of denaturizing, 
viz., the “complete” and the “incom- 
plete,” according to the purpose for 
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which the 'ilcohr* denaturized is to be 
ulti/catel; user) 

I. — iJof Dlete ienaturization by the 

German is accomplished by the 

addition to .very 100 liters (equal to 26) 
gallons) oi spirits. 

(а) Two and one-half liters of fhe *‘stana< 
ara denaturizer made of ^ p^rta of 
wood alcohol 1 Dart of pyridip«.‘ (a nitro- 
genoiu bas.3 obtrined by distilling bone 
oil or coal tar), with the adiition of 50 
gramr to <ach liter of oil of lavender or 
rosemary. 

(б) One and one-fourth liters of the 
Above ‘*dtaurlard’' and 2 liters of t^nzoi 
tfith every 1 00 liters of alcohol. 

II. Incomplete denaturization — i. e., 
lufUcient to prevent alcohol from being 
drunk, but not to disqualify it from use 
for various special purposes, for which 
the wholly denaturized spirits would be 
unavailable — is accomplished by several 
methods as follows, the quantity and 
nature of each substance given being 
the prescribed dose for eacn 100 liters 
(26} gallons) of spirits: 

(c) Five liters of wood alcohol or ) 
liter of pyridine. 

(d) Twenty liters of solution of shellac. 
Tontaining 1 part gum to 2 parts alcohol 
of OO-per-cent purity. Alcohol for the 
manufacture ot celluloid and pegamoid 
is denaturized. 

(r) By the addition of 1 kilogram of 
camphor or 2 liters oil of turpentine or 
} liter benzol to each 100 liters of spirits. 
Alcohol to be used in the manufacture 
of ethers, aldehyde, agaricin, white lead, 
bromo-silver gelatines, photographic pa- 

S ers and plates, electrode plates. coU'>- 
ion, salicylic acid and salts, uniiine 
chemistry, and a great number of other 
purposes, is denaturized by the addition 
of — 

(/) Ten liters sulphuric ether, or 1 
part of benzol, or ) part oil of turpentine, 
or 0.025 part of animal oil. 

For the manufacture of varnishes and 
Inks alcohol is denaturized by the addi- 
tion of oil of turpentine or animal oil, 
and for the prrxiuction of soda soaps bv 
the addition of 1 kilogram of castor oil. 
Alcohol for the production of lanolin is 
prepared by adrling 5 liters of benzine to 
eacn hectoliter of spirits. 

ALE. 

The ale of the modern brewer is man- 
ufactured in several varieties, which are 
determined bv tin* wants of the consumer 
and the particular market for which it 
IS intended. Thus, the finer kinds of 
Burton, East India, Bavarian, and other 
like ales, having undergone a thorough 


fomentation, contain only a small quan- 
tity ot undecomposed sugar and gum, 
varying from 1 to 5 per cent. Some of 
thete are highly “hopped” or “bittered,” 
the further to promote their preservation 
during transit and change of temper- 
ature. MiM or sweet ales, on the con- 
trary, are less accentuated by lengthened 
fermentation, and abound in saccharine 
and gummw matter. They are, there- 
fore, more nutritious, though less intox- 
icating, than Jiose previously referred to. 

in brewing the finer kinds of ales, pale 
malt and the best hops of the current 
seasou’s growth are always employed; 
and when it is desired to produce a liquor 
possessing little color, very great atten- 
tion is paid to tneir selection. With the 
same objects the boiling is conducted with 
more than tbe usual precautions, and the 
fermentatioD fa carried on at a somewhat 
iowei tempers, ore than that commonly 
allowed for other varieties cf beer. For 
ordinary ale intended for immediate use. 
the molt may be all pale; but, if the liquor 
be brewed for keeping, and in warm 
weather, when a slight color is not objec- 
tionaole, one-fifth, or even one-fourth of 
amber malt may be advantageously em- 
ployed. From 4} to 6 pounds of hops is. 
the Quantity commonly used to the one- 
fourtti of malt, for ordinary ales; and 7 
pound to 10 pounds for “keeping” ales. 
The p oportions, however, must greatly 
depend on the intended quality and de- 
scription of til brewing and the period 
that will be al.owed for its maturation. 

l‘he stronger varieties of ale usually 
contain from 6 to 8 per cent of “absolute 
alcohol’ ; ordinary strong ale, 4^ to 6 per 
cent; mild ale, b lo4 percent; and table ale, 
1 to lA per cent (each by volume); togeth- 
er with some undecoinposed saccharine, 
gummy, and extractive matter, the bitter 
and narcotic principles of the hop. some 
acetic acid formed by the oxidation of 
the alcohol, and very small and variable 
quantities of mineral and saline matter. 

Ordinary ale-wort (preferably pale), 
auificieiit to produce 1 barrel, is slowly 
boiled with about 3 handfuls of hops, 
and 12 to 14 pounds of crushed groats, 
until the whole of the soluble matter of 
the latter is extracted. The resulting 
liquor, after being run through a coarse 
strainer and become lukewarm, is fer- 
mented with 2 or 3 pints of yeast; and, 
as soon as the fermentation is at its 
height, is either closely bunged up f*»r 
draft or is at once put into strong si one- 
ware bottles, which are then well coi ked 
and wired. 

White ale is said to be very nutritiouau 
though apt to prove laxative to those un« 
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accustomed to its use. It is drunk in a 
state of effervescence or lively fermenU.- 
iion; the glass or cup containing it being 
kept in constant mckion, when removed 
from the mouth, until the whole is con- 
sumed, in order that the thicker portion 
may not subside to the bottom. 

ALE, GOGKR: 

See Beverages. 

ALFENIDE METAL: 

See Alloys. 

ALKALI, HOW TO DETECT: 

See Soaps. 

ALKALOIDS, ANTIDOTES TO: 

See Atropine. 

Alloys 

No general rules can be given for 
alloying metals. Alloys differing greatly 
in fusibility are commonly made by 
adding the more fusible ones, either in 
the melted state or in small portions at a 
time, to the other melted or heated to 
the lowest possible temnera^ure at which 
a perfect union will take place between 
them. The mixture is usually effected 
under a flux, or some material that will 
promote liquefaction and prevent vola- 
tilization and unnecessary exposure to 
the air. Thus, in melting lead and tin 
together for solder, rosin or tallow is 
thrown upon the surface is rubbed with 
sal ammoniac; and in combining some 
metals, powdered charcoal is used for 
the same purpose. Mercury or quick- 
silver combines with many metals m the 
cold, forming amalgams, or easily fusible 
alloys (q. v.). 

Alloys generally possess characteris- 
tics unshared by their compononl metals. 
Thus, copper and zinc form brass, 
which has a different density, l-ardness, 
and color from cither of its coi.btituoiits. 
Whether the metals tend to u^itc in 
atomic proportions or in any definite 
ratio is still undetermined. The evi- 
dence afforded by the natural alloys of 
gold and silver, and by the phenomena 
accompanying the cooling of several 
alloys from the state of fusion, goes far 
to prove that such is the case (Rud- 
berg). The subject is, however, one of 
considerable difficulty, as metals and 
metallic compounds are generally solu- 
ble in each other, and unite hy simple 
fusion and contact. That they do not 
combine indifferently with each other, 
but exerci.se a species of elective affinity 
not diBsfmilar to other bodies, is clearly 


shown by the homogeneity and superior 
quality of many alloys in which the con- 
stituent metals are in atomic proportion. 
The variation of the specific gravity and 
melting points of alloys from the mean 
‘of those of their component metals also 
affords strong evidence of a chemical 
change having taken place. Thus, alloys 
generally melt at lower temperatures than 
their separate metals. They also usually 
possess more tenacity and hardness than 
the mean of their constituents. 

Matthiessen found that when weights 
are suspended to spirals of hard-drawB 
wire made of copper, gold, or platinum, 
they become nearly straightened when 
stretched by a moderate weight; but 
wires of equal dimensions composed of 
copper-tin (12 per cent of tin), silver- 
platinum (36 per cent of platinum), and 

f fold-copper (84 per cent of copper) scarce- 
y undergo any permanent change in form 
when subjected to tension by the same 
weight. 

The same chemist gives the following 
approximate results upon the tenacity 
of certain metals and wires hard-drawn 
through the same gauge (No. 23): 

Pounds 

Copper, breaking strain 25-30 

Tin, breaking strain .under 7 

f^cad, breaking strain . under 7 

Tin-lead (20% lead) about 7 

Tin-copper (12% copper). . .about 7 

Copper-tin (12% tin) about 80-90 

Gold (12% tin) 20-25 

Gold-copper (8.4% copper) 70-75 

Silver (8.4% copper) 45-50 

Platinum (8.4% copper) 45-50 

Silver-platinum (30% platinum). 75-80 

On the other hand, the malleability, 
ductility, and power of resisting ox^en 
of alloys is generally diminished. The 
alloy formed of two brittle metals is 
always brittle; that of a brittle and a duc- 
tile metal, generally so; and even two 
ductile metals sometimes unite to form 
a brittle compound. The alloys formed 
of metals having different fusing points 
are usually malleable while cola and 
brittle while hot. The action of the sir 
on alloys is generally less than on their 
simple metals, unless the former are 
heated. A mixture of 1 part of tin and 
3 parts of lead is scarcely acted on at 
common temperatures; but at a red heat 
it readily takes fire, and continues to 
burn for some time like a piece of bad 
turf. In like manner, a mixture of tin 
and zinc, when strongly heated, de-r 
composes both moist air and steam with 
rapi^dity. 

The specific gravity of alloys is rarely 
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the arithmetical mean of that of their 
'constituents, as commonly taught; and 
in many cases considerable condensation 
or expansion occurs. When there is a 
strong affinity between two metals, the 
density of their alloy is generally greater 
than tne calculated mean; and vice versa, 
as may be seen in the following table: 

AlXiOTB HAYINQ A DENSITT 
Greater than the Mean of their Constit- 
uents: 

Copper and bismuth, 

Copper and palladium. 

Copper and tin. 

Copper and zinc, 

Gola and antimony. 

Gold and bismuth. 

Gold and cobalt. 

Gold and tin. 

Gold and zinc. 

Lead ipd antimony, 

Pdladium and bismuth, 

Silver and antimony, 

Silver and bismuth, 

Silver and lead. 

Silver and tin. 

Silver and zinc. 

Less than the Mean of their Constituents: 
Gold and copper. 

Gold and iridium. 

Gold and iron, 

Gold and lead. 

Gold and nickel. 

Gold and silver. 

Iron and antimony. 

Iron and bismuth. 

Iron and lead. 

Nickel and arsenic. 

Silver and copper. 

Tin and antimony. 

Tin and lead. 

Tin and palladium. 

Zinc and antimony. 

Compounding Alloys. *- 7 Conslderable 
experience is necessary to insure success 
in compounding alloys, especially when 
ihe^ metals employed va^ greatly in 
fusibility and volatility. The following 
are rules supplied by an experienced 
workman: 

1. Melt the least fusible, oxidizable, 
and volatile first, and then add the others 
heated to their point of fusion or near it. 
Thus, if it is desired to make an alloy of 
exactly 1 part of copper and 3 of zinc, H 
will be impossible to do so by putUng 
proportions of the metals in a crucible 
and exposing the whole to heat. Much 
rif the zinc would fly off in vapor before 
tb * copper was melted. First, melt the 
copper and add the zinc, which has-been 
melted in another crucible. The ziir: 


should be in excess, as some of it will be 
lost anyway. 

2. Some alloys, as copper and zinc, 
copper and arsenic, may be formed by 
exposing heated plates of the least fusi- 
ble metal to the vapor of the other. In 
making brass in the large way, thin plates 
of copper are dissolved, as it were, in 
melted zinc until the proper proportions 
have been obtained. 

3. The surface of all oxidizable nietaU* 
should be covered with some protecting 
agent, as tallow for Very fusible ones, 
rosin for lead and tin, charcoal for zinc, 
copper, etc. 

4. Stir the metal before casting and 
if possible, when casting, with a while- 
wood stick; this is much better for the 
purpose than an iron rod. 

5. If possible, add a small portion of 
old alloy to the new. If the alloy is re- 
quired to make sharp castings and 
strength is not a very great object, the 
proportion of old alloy to the new should 
oe increased. In all cases a new or 
thoroughly well-cleansed crucible should 
be used. 

To obtain metals and metallic alloys 
from their compounds, such as oxides, 
sulphides, chlorides, etc., a process lately 
patented makes use of the reducing 
qualities of aliiminuin or its alloys with 
magnesium. The finely powdered ma- 
terial (e. g., chromic oxide) is placed in a 
crucible mixed with aluminnui oxide. 
The mixture is set afire by means of a 
soldering pipe or a burning magnesium 
wire, and the desi*’ed reaction takes place. 
For igniting, one may also employ with 
advantage a special priming cartridge 
consisting of pulverized alumiriuiii to 
which a litMc niagnesiura may be mixed, 
and peroxide of magnesia, which is 
.shaped into halls and lighted with a 
magnesium wire. By suitable additions 
to the pulverized mixture, alloys con- 
taining aiuininum, inagnetism, ehro- 
roiuDv, manganese, copper, iron boron, 
silicic acid, etc., are obtained. 

ALUIAINUM ALLOfS. 

M. II. Pecheux has contributed to the 
Comptes Rendus, from time to time, the 
results of his investigations into the alloys 
of aluminum with soft metals, and the 
following constitutes a brief summary of 
his observations: 

Lead. — When aluminum is melted 
and lead is added in proportion greater 
than lOptTcont, the metals separate on 
cooling into lhn*e layers — lend, aliimi- 
iiuiii, and betw'eon them an alloy contain- 
ing from 90 to 97 per cent of alumiaum. 
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The all ojs with 93, 95, anc? 98 per cent have 
densities of 2.745, 2.674, and 2.600 re- 
spectively,, and melting points near that 
oi aluiniiiuiii. '1 heir color is like lhat 
of aluminum, but tliey are less lustrous. 
All are malleable, easily cut, softer than 
aluminum, and have granular fracture. 
On remclting they become somewhat 
richer in lead, through a tendency to 
liquation. They do not oxidize in moist 
air, nor at their melting points. They 
are attacked in the cold by liydrochloric 
and by strong sulphuric acid, with evo- 
lution of hydrogen, and by strong nitric 
acid when hot; strong solution of po- 
tassium hydroxide also attacks them. 
They are without action on distilled 
water, whether cold or hot. 

Zinc. — Well-ilofincd alloys w'ere ob- 
taired, corrc'>poridiiig to the formulas 
Zn^Al, Zn-jAl, ZnAl, ZnAla, ZnAb, 
ZnA.h, ZnAla, ZnAho, ZnAln. Their 
melting points and densities all lie be- 
tween tlnise of zinc and aluminum, and 
those containing most zinc are the hard- 
est. They are all dissoKed by cold 
hydrochloric acid and by hot dilute nitiie 
acid. Told coneerntrated nitnc and at- 
tacks the first three, an<l cold dilute a< id 
the first five. 'Flic ZiijAl, ZnAU, ZnAl,o, 
\iid ZnAl, a are only slightly affected by 
!old potas‘ ium-hydroxide solution: the 
others are strongly attacked, nnta.*=sium 
linrate and alu ruinate probably being 
formed. 

Tin. — A filed rod of tin-aluminum alloy 
plunged in cold water gives off for some 
minutes bubbles of gas, composed of 
hydrogen and oxygen in explosive pro- 
portions. An unfiled rod, or a filed rod 
of either aluminum or tin, is withi^uc 
action, thougli the unfiled rod of alloy 
will act on boiling water. The filed rod 
of alloy, in faintly acid solution of cop- 
per or zinc sulphate, becomes covered 
with a dcpo.sit of copper or zinc, while 
biiboles of oxygen are given off. M. 
Peehenx believes that the metals are truly 
alloyefi only at the surface, and tliai Tiling ' 
lays bare an alnn»st infinitely numerous 1 
series of junctions ut the two metals, j 
which, he.ited by the filing, act as ther- 
mocouples. 

Bismuth. — By the method iised for 
lead, bismuth alloys were obtained con- 
taining 75, 85, 88, and 94 |X}r cent of 
aluminum, with densities 2.86, 2.79, 
2.78 and 2.74 respectively. They were 
sonorous, brittle, finely grained, and 
homogeneous, silver- white, and with 
melting points between those of their con- 
stituents, but nearer that of aluminum. 
They are not oxidized in air at the tem- 


perature of casting, but are readily at 
tacked by acids, concentrated or dilute, 
and by potassium-hydroxide solution. 
The filed alloys behave like those of tin, 
but still more markedly. 

Magnesium. — These were obtained 
with 06, 68, 73, 77, and 85 per cent 
of aluminum, and densities 2.24, 2.47, 
2.32, 2.37, 2.47. They are brittle, with 
large granular fracture, silver-white, file 
well, take a good polish, acd have melt- 
ing points near that of aluminum. 
Being viscous when melted, they are dif- 
ficult to cast, and when slowly cooled 
form a gray, spongy mass which cannot 
be remelted. They do not oxidize in 
air at the ordinary temperatures, but 
burn readily at a bright-red heat. They 
are attacked violently by acids and by 
potassium-hydroxide solution, decom- 
pose hydrogen peroxide, and slowly de- 
compose water even in the cold. 

Tin, Bismuth, and Magnesium. — The 
action of water on these alloys just re- 
ferred to has been rorently demonstrated 
on a larger scale, 6 .o 0 cubic centimeters 
of hydrogen having been obtained in 20 
minutes from 2 cubic centimeters of the 
filed tin alloy. The bismuth alloy yield- 
ed more hydrogen than the tin alloy, and 
the magnesium alloy more than the bis- 
muth alloy. The oxygen of the decom- 
posed water unites with the aluminum. 
Larger quantities of hydrogen are ob 
taint’d from copper-sulphate solution, 
apait from the decomposition of this 
solution by precipitation of copper at the 
expense of the metal alloyed with the 
aluminum. The alloys of nluminum 
with zinc and lead do not decompose 
pure water, but do decompose the water 
of copper-sulphate solution, and, more 
slowly, that of zinc-sulphate solution. 

Aluminum is a metal whose properties 
are very materially influenced oy a pro- 
portionately small addition of copper. 
Alloys of 99 per cent aluminum and 1 pei 
cent of copper are hard, brittle, and bluish 
in color; 95 per cent of aluminum and 5 
per cent of copper give an alloy which can 
fee haramerea. but with 10 percent of cop- 
per the metal can no longer be worked, 
with 80 per cent and upward of coppei 
are obtained alloys of a beautiful yeilow 
color, and these mixtures, containing froin 
5 to 10 per cent of aluminum and from 90 
to 95 per cent of copper, are the genuine 
aluminum bronzes. The 10-per-cent al- 
loys are of a pure golden-yellow color; 
with 5 per cent of aluminum they are 
reddish yellow, like gold heavily alloyed 
with copper, and a 2-per-cent admix- 
ture is ot an almost pure copper red 
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As the proportion of copper increases, 
the brittleness is diminished, and alloys 
containing 10 percent and less of aluminum 
can be used for industrial purposes, the 
best consisting of 90 per cent of copper and 
10 of aid mi nil in. The liardness of this 
alloy approaches that ot the general 
bronzes, whence its name. It can be 
stretched out into thin sheets bctv’een 
toilers, worked under the liammcr, and 
shaped a» desired by beating or pressure, 
in powerful stamping presses. On ac- 
count of its hardness it takes a fine pol- 
ish, and its peculiar greenish-gold color 
resembles that of gold alloyed with cop- 
per and silver together. 

Alloys with a still greater proportion of 
copper approach tliis metal more and 
more nearly in their character; the color 
of an alloy, for instance. coinpose<l of 
95 per cent of copper ami .> percent of alu- 
minum, can be distinguislied from pure 
gold only by direct comparison, and the 
metal is very hard, and also \ery mal- 
leable. 

Electrical Conductivity of Aluminum 
Alloys. — During thri'C years’ e\[)osure to 
the atmosphere, conper-alumimiin alloys 
in one test gradually diminished in con- 
ductivity in proportion lo the amount of 
copper they oonlainetJ. I’hc nickel-copper 
aluminum alloys, which show such re- 
markably increa.sed tensile strength as 
compared with good cornmej*eial alumi- 
num, considerably diminished in total con- 
ductivity. On the other hand, the man- 
ganese-copper aluminum alloys sufFered 
comparatively little diminution in total 
conuuctivity, and one of them rchiin<‘d 
c.^mparatively high tensile strength. It 
was thought that an examination of 
the structure of these alloys by aid of 
microphotography might throw some 
light on the great difference which exists 
between some of their physical proper- 
ties. For instance, a nickel-copper alu- 
mioum alloy has 1.6 times the tensile 
strength of ordinary commercial alumi- 
num. Under a magnification of 800 
diameters practically no structure could 
be discovered. Considering the re- 
markable crystalline structure exhibited 
by ordinary commercial aluminum near 
the surface of an ingot, when allowed to 
solidify at an ordinary rate, the want of 
structure in these alloys must be attrib- 
uted to the process of drawing down. 
The inference is that the great differ- 
ence which exists between their tensile 
strengths and other qualities is not due 
to variation in structure. 

Colored Alloys of Aluminum. — A pur- 
ple scintillating composition is produced 


by an alloyage of 78 parts of gold and 22 
parts aluminum. ith platinum a gold* 
colored alloy is obtained; with palladium 
a copper-colored one; and with cobalt 
and nickel one of a yellow color. Easily 
fusible metals of the color of aluminum 
give white alloys. Metal diilicult of 
fusion, such as iridium, osmium, tita- 
nium, etc., appear in abnormal tones ot 
color through such alloyagcs. 

Aluminum -Brass. — Aluminum, 1 pei 
cent: specific gravity, 8.3.5; teii.mle strength. 
40. Aliiiniiiiiin, 3 fier cc*nt; specific grav- 
ity, 8.33, uiisile strength, (35. The last 
named is hai Jer than the first. 

Aluminum-Coppei — Minikin is priii- 
cip.dly aluniiniim \\ith a small percent- 
age of copper and nickel. It is alloyed 
by mixing the alumiimm and copper, 
then adding the nickel. It resembles 
palladium and is very strung. 

Aluminum -Silver. — 1. — Silver, 3 jx* 
cent; aluininuir., 97 jxt cent. A hand- 
some color. 

II. — A sil ver aluminum that is easily 
w<»rked into varnuis articles contains 
about one-fourth silvci and thrcc-fuurlh.s 
of aluminum. 

Aluminum-Tin. — Bourbon metal is 
composed of equal parts of aluminum 
and tin; it solders readily. 

Aluminum-Tunpten. — A new metal 
alloy consisting of aluminum and tung- 
sten is used of late in Kraiu'c in the con- 
struction of conveyances, especially car- 
riages, bicycles, and motor \oliicles. 
The French call it partiiiiiiin ; tlie com- 
position of the new alloy vanes acconling 
lo the purposes for which it is used. It 
is considerably cheaper than aluminum, 
almost as light, and has a greater resist- 
ance. 'J’he strength is stated at 32 to 37 
kilograms per square millimeter. 

Aluminum-Ziiic. — Zinc, 3 per cent; 
aluminum, 97 per cent. Very ductile, 
white, and harder than aluminum. 

AMALGAMS: 

Sec Fusible Alloys. 

Anti-Friction Bearing or Babbitt Met- 
als. — These alloys arc usually supported hy 
bearings of brass, into which it is poured 
after they have been tinned, and heated 
and pul together with an exact model of 
the axle, or other working piece, plastic 
clay being previously applied, in the 
usual manner, as a lute or outer mold. 
Soft gun metal is also excellent, and is 
much used for bearings. They all be- 
come less heated in working than the 
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harder metals, and less grease or oil is con- 
sea uently required when they are used. 

I . — An anti-friction metal of excellent 
quality and one that has been used with 
success is made as follows : 17 parts 
zinc; 1 part copper; 1^ parts antimony; 
prepared in the following way. Melt the 
copper in a small crucible, then add the 
antimony, and lastly the zinc, care being 
taken not to burn the zinc. Burning 
can be prevented by allowing the copper 
and aiuiinony to cool slightly before add- 
ing the zinc. This metiil is preferably 
cast into the shape desired and is not 
used as a lining metal because it req^uires 
too great a heat to pour. It machines 
nicely and takes a 6ne polish on hearing 
surfaces. It has the appearance or 
aluminum when finished. Use a lubri- 
catini^ oil made from any good grade of 
machine oil to which 3 parts of kerosene 
have been adde<l. 

II. — Copper, 6 parts; tin, 12 parts; 
lead, 150 parts; antimony, 30 parts; 
wrought iron, 1 part; cast iron, 1 part. 
For certain juirposes the composition is 
modified as follows: Copper, 16 parts; 
tin, 40 parl'»; lead, 120 parts; antimony, 
24 parts; wrought iron, 1 part; cast iron, 
1 part. In both cases the wrought iron 
Is cut up in small pieces, and in this state 
it will melt readily in fused copper and 
cast iron. After the mixture has been 
well stirred, the tin, lead, and antimony 
are added; these are previously melted in 
separate crucibles, and when mingled the 
whole ina.ss is again stirred thoroughly. 
The product may then be run into ingots, 
to l)C employed when needed. When 
run into the molds the surface should be 
well skimmed, for in this state it oxidizes 
rapidly. The proportions may be varied 
without materially affecting the results. 

III. — From tin, 16 to 20 parts; anti- 
mony. 2 parts; lead, 1 part; fused to- 
gether, and then blended with^ copper, 
80 parts. Used where there is much 
."rictioii or high velocity. 

IV. — Zinc, G parts; tin. 1 part; cop- 
per, 20 parts. Used when the metal is 
exposed to violent .shocks. 

V. — Lead, 1 part; tin, 2 parts; zinc, 
4 parts; copper, 68 parts. Used when 
the metal i** expo.scd to heat. 

VI. — I'in, 48 to 50 parts; antimony, 5 
parts; copper, 1 part. 

VII. — (Fentoirs.) Tin, with some 
zinc, and a little copper. 

VIII. — (Ordinary.) Tin, or hard 
p^wtor, wdh or without a small portion 
of antimony o? copper. Without the 
lust it is .npt to sprev^ out under the 
weight #t li?avy inachincrv Used tor 
the bearings of locomotives, etc. 


The following two compositions are 
tor motor and dynamo shafts: 100 
pounds tin; 10 pounds copper; 10 pounds 
antimony. 

83 A pounds tin; 8^ pounds antimony; 
81 pounds copper. 

IX. — Lean, 75 parts; antimony, 28 
parts; tin, 2 parts. 

X. — Oilite Bearings. — These bearings 
are made from powered ingredients (o9% 
copper, 11% till, 0.1%, pho.sphorus;. 
The ingredient.s are molded under tn*- 
mendous prc'-sure. and then immersed in* 
lubricating oil. The absorbed oil imparls 
permanent lubrication. 

ARGENT AN : 

See German Silver, under this title. 
BELL METAL. 

The composition of bell metal varies 
considerably, as may be seen below: 

I. — (Standard.) Copper, 78 parts; 
tin, 22 parts; fused together and cast. 
The most sonorous of «*ill the alloys of 
copper and tin. It is easily fusible, and 
has a fine compact grain, and a vitreous 
conchoidal and yellowish-red fracture. 
According to Klaproth, the Cne.st-toned 
Indian gongs have this composition. 

II. — (I\)under*s Standard.) Copper, 
77 parts; tin, 21 parts; antimony, 2 parts. 
Slightly paler and inferior to No. I. 

III. — Copper, 80 parts; tin, 20 parts. 
Very deep-toneJ and sonorous. Used 
ill China and India for the larger gongs, 
tam-tams, etc. 

IV. — Copper, 78 to 80 parts; tin, 22 to 
20 parts. Usual composition of Chinese 
cymbals, tam-tams, etc. 

V. — Copper, 75 (- 3) parts; tin, 25 
(— 1) part. Somewhat brittle. In frac- 
ture, seinivitrcous and bluish-red. Used 
for church and other large bells. 

VI. — Copper, 80 parts; tin, 10} parts; 
zinc, 5} parts; lead, 4} parts. English 
bell metal, according to Thomson. In- 
ferior to the last; the lead being apt to 
form isolated drops, to the injury of the 
uniformity of the alloy. 

VII. — Copper, 68 parts; tin, 32 parts. 
Brittle; fracture conchoidal and ash- 

ray. Best proportions for house bells, 

and bells, etc.; fer which, however, 2 
of copper and I of tin is commonly 
substituted by the founders. 

VIII. — Copper, 72 parts; tin, 264 parts; 
irou, 1 4 parts. Used by the Paris houses 
for the hells of small clocks. 


IX. — Copper, 72 parts; tin, 26 parts; 
zinc, 2 p^T^^. Usea, like the last, for 
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sine, 2 parts. Used for the bells of repeat- 
inf watches. 

aI. — Melt tof?ether copper, 100 parts; 
tin. ^23 parts. Alter being cast into the 
required object, it should be made red- 
hot. and then plunged immediately into 
cold water in order to impart to it the 
requisite degree of sonorousness. For 
cymbals arid gongs. 

XII. — Melt together copper. 80 parts; 
tin, 20 parts. Wlien cold it has to be j 
hammered out with frequent annealing. 

XIII. — Copper, 78 parts; tin, 22 parts; 
T'his is superior to the former, and it can 
be rolled out. F«>r tam-tams and gongs. 

XIV. — Melt together copper, 72 parts; 
tin, 20 to 50 parts: iron A part. I '^ed 
in making the bells of ornamental French 
clocks. 

Castings in bell metal are all more or 
less brittle; and, when recent, have a 
color varying from a dark ash-gray to 
grayish-white, which is darkest in the 
more cuprous varieties, in which it 
turns somewhat on the yellowish-red or 
bluish-red. The larger the proportion 
of copper in the alloy, the deeper and 
graver the tone of the bells formed of 
It. The addition of tin, iron, or zinc, | 
causes them to give out their tones sharp- 
er. Bismuth and lead are also often 
used to modify the tone, which each 
metal afTects differently. The addition 
of antimony and bismuth is frequently 
made by the founder to give a more crys- 
talline grain to the alloy. • AH these 
conditions are, however, prejudicial to 
the sonorousness of bells, and of very 
doubtful utility. Rapid refrigeration 
increases the sonorousness of all these 
alloys. Hence M. D’Arcet recommends 
that the “pieces” be heated to a cherry- 
red after they are cast, and after having 
been suddenly plunged into cold water, 
that they l)e submitted to wcll-rej^lated 
pres.siirc by .skillful hammering, until they 
assume their proper form; after which they 
are to be again heated and allowed to cool 
slowly in the air. This is the method 
adopted by the Chinese with their gongs, 
etc., a casing of sheet iron being em- 
ployed by them to support and protect 
the pieces during the exposure to heat. 
In n general way, however, bells are 
formed and completed by simple casting. 
This is necessarily the case with all very 
large bells. NV here the quality of their 
tones is the chief object .sought after, the 
grcate.st care should be taken to use com- 
mercially pure copper. The pre.scnce 
of a very little lead or any similar metal 
greatly les.scns the sonorousness of this 
allov: while that of silver increases it. 

'fhe specific gravity of a large bell is 


seldom uniform througn its whole sub 
stance; nor can the specific gravity from 
any given portion of its constituent met* 
als be exactly calculated owing to the 
many interfering circumstances. The 
nearer this uniformity is approached, or 
in other words, chemical combination is 
complete, the more durable and finer- 
toned will be the bell. In general, it is 
found necessary to take about one-tenth 
more metal than the weight of the im 
tended bell, or hells, in order to allow for 
waste and scorification during the opera- 
tions of fusing and casting. 

BISMUTH ALLOYS. 

Bismuth possesses the unusual quality 
of expanding in cooling. It is, there- 
fore, introduced in many alloys to reduce 
or check shrinkage in tlie mold. 

For delicate castings, and for takine 
impressions from dies, medals, etc., va- 
rious bismuth alloys are in use, who.se 
corresponds to the follow- 

1 II III IV 

Bismuth 6 5 2 8 

Tin 3 2 1 3 

Lead ....13 3 1 5 

V. — Cliche Metal. — T'his alloy com- 
pose<l of tin, 48 parts; lead, 32.5; bis- 
muth, 9; and antimony, 10.5. It is es- 
pecially well adapted to dabbing rollers 
for printing cotton goods, and as it pos- 
sesses a considerable degree of hardness, 
it wears well. 

VI. — For filling out defective places in 
metallic castings, an alloy of bismuth 1 
part, antimony 3, lead 8, can be ad- 
vantageously used. 

VII. — For Cementing Glass. — Most 
of the cements in ordinary use are dis- 
solved, or at least softened, by petrel- 
leurn. An alloy of lead 3 parts, tin 2, 
bismuth 2.5, melting at 212° F., is not 
affected by petroleum, and is therefore 
very useful for cementing lamps made of 
metal and glass combined. 

LIPOWITZ^S BISMUTH ALLOY : 

See Cadmium Alloy.s. 

BRASS. 

In general brass is composed of two- 
thirds copper and one-tliird zinc, but a 
little lead o»- tin is sometimes advanta- 
geous, as the following. 

I. — Red copper, G6 parts; zinc, 34 
parts; b'jid, 1 jiart. 

II. — Copper, GO parts; zinc, 32 parts; 
tin, 1 pail; lead, 1 ;;art. 

III. — Copper, G4.5 parts; zinc, 33.5 
part.s; lead, 1.5 parts; Im, 0.5 part 

Brass -Aluminum. — A small addition of 
alu minum to brass (1.5 to 8 per cent) great* 


composition 
ing hgiires: 
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Jy increases its nardness and elasticity, 
and this allov is also easily 'worked for any 
purpose. Brass containing 8 per cent of 
alumirium has the valuable property of 
being but slightly affe( ted by acids or gases. 
A larger percentage ol aluminum makes 
the brass brittle. It is to be noted that 
aluminum brass decreases very materi- 
ally in volume in casting, and the casts 
must be cooled slowly or they will be 
brittle. It is an alloy easily made, and 
its low price, combined with its excellent 
qualities, would seem to make it in many 
cases an advantageous substitute for the 
expensive phosphorous bronze. 

Bristol Bras$ (Prince’s Metal). — This 
alloy, which possesses properties similar 
to those of French brass, is prepared in 
the following proportions: 


I 11 III 

Copper 75 7 67.2 60 8 

Zinc 24.3 82.8 39.2 


Particular care is required to prevent 
the zinc from evaporating during the fus- 
ing, and for this purpose it is customary 
to put only half ot it into the first melting, 
and to add the remainder when the first 
mass is liquefied. 

Brass-Iron (Aich’s Metal). — This is 
a variety of brass with an admixture of 
iron, which gives it a considerable degree 
of tenacity. It is especially adaptea for 
purposes which recj^uire a hard and, at 
the same time, tenacious metal. Analyses j 
of the various kinds of this metal show 
considerable variation in the proportions. 
Even the amount of iron, to which the 
hardening elfect must be attributed, may 
vary within wide limits without materi- 
ally modifying the tenacity which is the 
essential characteristic of this alloy. 

I. — -The best variety of Aich’s metal 
consists of copper, 60 part.s; zinc, 38.2; 
iron, 1.8. The prodoniinating quality of 
this alloy is its hardness, which is claimed 
to be not inferior to that of certain kinds 
of steel. It has a beautiful golden-yellow 
color, and is said not to oxidize easily, a 
valuable property for articles exposed to 
the action of air and water. 

II. — Copper, 60.2 parts; zinc, 38.2; 
iron, 1.6. The permissible variations 
'n the content of iron are from 0.4 to 3 
per cent. 

Sterro metal may properly be consid- 
ered in connection with Aich’s metal, 
«ince its constituents are the same and 
its properties very similar. The principal 
diliereiice between the two metals is 
that sterro metal contains a much larger 
amount of iron. The composition of 
this alloy varies considerably with dif- 
ferent manufacturers. 


III. — Two varieties of excellent qual- 
ity are the product of the Rosthorn fac- 
tory, in Lower Austria — copper, 55.SS 
parts; zinc, 41.80; iron, 4. G6. Also 

— Engli.sh sterro metal (Gedge's 
alloy for ^lip sheathing), Copper, 60 
parts; zinc, 38.125; iron, 1.5. 

The great value of this alloy lies in its 
strength, which is equaled only by that 
of the best steel. As an illustration of 
this, a wrought-iron pipe broke with a 
pressure of 267 atmospheres, while a 
similar pipe of sterro metHl withstood the 
enormous pressure of 703 atmospheres 
without cracking. Besides its remark- 
able strength, it possesses a high degree 
of elasticity, and is, therefore, particular- 
ly suitable for purposes which require 
the combination of these two qualities, 
such as the construction of hydraulic 
cylinders. It is well known that these 
cylinders, at a certain pressure, begin to 
sweat, that is, the interior pressure is so 
great that the water permeates through 
the pore.s of the steel. With a sterro 
metal cylinder, the pressure can be con- 
siderably increased without any mois 
ture being perceptible on the outside of 
the cylinaer. 

Sterro metal can be made even more 
hard and dense, if required for special 
purposes, but this is effected rather by 
mechanical manipulation than by aiy^ 
change in the chemical composition. If 
I rolled or hammered in heat, its strength 
is increased, and it acquires, in addition, 
an exceedingly high negree of tenacity. 
Special care must be taken, however, lo 
hammering not to overheat the metal, 
as in this case it would become brittle and 
might crack under the hammer. Sterro 
metal is especially suitable for all the 
purposes for which the so-called red 
metal has been in the past almost ex- 
clusively used. Axle bearings, for ex- 
ample, made of sterro metal have such 
excellent qualities that many machine 
factories are now using this material 
entirely for the purpose. 

Cast Brass. — The various articles of 
bronze, so called, statuettes, clock casea 
etc., made in France, where this industry 
has attained great perfection and exten- 
sive proportions, arc not, in many cases 
genuine oronze, but fine cast brass. Fol- 
lowing are the composition.^ of a few 
mixtures of metals most frequently used 
by French manufacturers: 

Copper Zinc Tin Lead 

1 03. 70 33.55 2 50 0.25 


11 04.45 32.44 0.25 2.86 

III 70.90 24.05 2.00 3. 05 

IV 72.43 22.75 1.87 2.95 
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Thfir special advantage is that they 
can he readily cast, worked with file and 
t;hisel, and easily gilded. 

To Cast Yellow Brass. — If good, clean, 
yellow brass sand castings are desired, 
the brass should not contain over 30 per 
cent of zinc. This will assure an alloy of 
good color and one which will run free 
and clean. Tin or lead may be added 
without affecting the property of casting 
clean. A mixture of 7 pounds of c« pper, 
3 pounds of spelter, 4 ounces of tin, and 
8 ounces of lead makes a good casting 
alloy and one which will cut free and is 
strong. If a stronger alloy be desired, 
more tin may be added, but 4 ounces is 
usually sufficient. If the alloy be too 
/lard, reduce tlie proportion of tin. 

^ Leaf Brass.— This alley is also called 
^Outch gold, or imitati</n gold leaf. It 
is made of copper, 77 75 to 84.5 parts; 
zinc, 15.5 to 22.25. Its color is pale or 
bright yellow or greenish, according to 
the proportions of the metals. It has an 
unusual degree of duclilily. 

Malleable Brass. — I'his metal is af- 
fected less by sea water than pure copper, 
and w'ls formerly much used for ship 
sheathing, and for making nails and 
rivets which were to come in contact with 
sea water. At the present dity it has 
lost much of its importance since all the 
larger ships are made of steel. It is 
usually composed of copj^r, 60 to 62 
parts; and zinc, 40 to 38 parts. It is 
sometimes called yellow metal, or Muntz 
metal (calle<l after its inventor), and is 
prepared with cerUiin precautions, di- 
rected toward obtaining as fine a grain 
as po.s.sible, experience having shown 
that only a fine-grained alloy of uniform 
density can resist the action of the .sea 
Water evenly. A metal of uneven den- 
eity will wear in holes. To obtain as 
uniform a grain as possible, small sam- 
ples taken from the fused mass are cooled 
Quickly and examined as to fracture. If 
they do not show the desired uniform 
grain, some zinc is added to the ma.ss. 
After it has permeated the w'hole mass, 
a fresh sample is taken and tested, this 
being continued until the desired result 
is reached. It is scarcely necessary to 
remark that considerable experience is 
required to tell the correct x^ornposition 
of the alloy from the fracture. Tne ma.ss 
is finally poured into molds and rolled 
cold. ISIalleable brass can be worked 
warm, like iron, being ductile in heat, a 
valuable quality. 

Experiments xvith malleable brass 
show that all aMoys containing up to 
58.33 per cent of (topper and up to 41.67 


per cent of zinc are malleable. T heie is, 
in addition, a second group of such al- 
loys, with 61.54 per cent of copper and 
38.46 per cent of zinc, which are also 
malleable in heat. 

The preparation of these alloys re- 
quires considerable experience, and is 
best accomplished by melting the metals 
togetlier in the usual manner, and heating 
the fused mass as strongly as possible. 
It must be covered with a layer of char- 
coal dust to prevent oxidation of the zinc. 
The mass becomes tliinly fluid, and an 
intimate mixture of the coii.stiluents is 
effected. Small pieces of the same alloy 
are thrown into the liquid mass until it 
no longer shows a reflecting surlace, 
w’hen it is cast into ingots in iron molds. 
The ingots are plunged into water while 
still red-hot, and acquire by this treat- 
ment a very high degree of ductility. The 
alloy, properly prepared, has a fibrous 
fracture and a reddish-yellow color. 

Sheet Brass (For Sheet and Wire). — 
In the preparation of brass for the manu- 
facture of wire, an especially pure qual 
ity of copper iiiust be used ; without thi'^ 
all efforts to prxxlure a suitable quality ot 
brass will be in vain. That pure coppiT 
is indispensable to the manufacture of 
good, ductile braso may be seen from the 
great dilfereiice in ihe composition of the 
various kinds, all ot which answer their 
purpose, but rontaiu widely vai\iiig 
quantities of copper amJ zinc. 1'he fol- 
lowing table hliows the compoMtioii of 
some exeelh'iit qualities ol‘ brass suitable 
for making sheet and wire. 


8hrc*t — Source 

( Vip- 

per 

Zinc 

Load 

Tm 

Jernappes 

et.fl 

33.7 

1.4 

0.2 

Stolbcrg 

64.8 

32.8 

2.0 

0.4 

Romilly 

70.1 

29.26 

0.38 

0.17 

Uosthorn (ViennaV 

68.1 

31.9 



Tlosthorn (Vienna). 

71.5 

28.5 



Rosthorn (Vienna). 

71.1 

27.6 

1.3 


Iserlohn & Romilly 

70.1 

29.9 



Liidenscheid 

72.73 

27.27 



(Brittle) 

63.6C;33.02 

2.52 


Ilegermiihl 

70.16 27.45 

0.79 

0.20 

Oker 

68.98 29‘.54 

0.97 

.... 

Brass Wire — 





England 

70.29;29.26 

0.28 

0.17 

Augsburg 

71.89,27.63 

0.85 


Ncustadt 

70.16 27.45 

0.2 

6.79 

Neiistarlt 

71 36 28.15 



Neiistadt 

71.5 

28.5 



Neustadt 

71.0 

27.6 



(Good quality) .... 

65.4 

34.6 



(Brittle) 

65.5 

32.4 

2^1 


For wire and sheet. 

67.0 

32.0 

0.5 

0.5* 
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As the above figures show, the per- 
centage of zinc in the different kinds of 
brass lies between 27 and 34. Recently* 
alloys containing a somewhat larger 
quantity of zinc have been used, it hav- 
ing been found that the toughness and 
ductility of the brass are increased there- 
by, without injury to its tenacity. Al- 
loys containing up to 37 per cent of zinc 
possess a high degree of ductility in the 
cold, and are well adapted for w’ire and 
sheet. 

Gilders* Sheet Brass. — Copper, 1 part; 
zinc, 1 part; tin, part; lead, part. 
Very readily fusible and very dense. 

White Brass. — Birmingham platina is 
an alloy of a pure white, almost silver- 
white color, remaining unaffected by 
tolerably- long exposure to the atmos- 
phere. Unfortunately this alloy is so 
brittle that it can rarely he shaped ex- 
cept by casting. It is used only in the 
manufacture of buttons. The alloy is 
poured into molds giving rather sharp 
impressions and allowing the design on 
the button (letters or coat of arms) to 
stand out prominently with careful 
stamping. The composition of this 
alloy, also know’n by tue name of plati- 


num lead, is as follows: 

1 II 

Copper 46 5 4 

Zinc 53.5 16 


III.— Zinc, 80 parts; copper, 10 parts; 
iron, 10 parts. 

BRirAliNIA METAL. 

Britannia metal is an alloy consisting 
principally of tin and antimony. Many 
varieties contain only these two metals, 
and may be considered simply as tin 
hardened with antimony, while others 
ctjntain, in addition, certain quantities of 
copper, .sometimes lead, and occasion- 
ally, though rarely on account of its cost, 
bismuth. Britannia metal is always of a 
silver v-white color, with a bluish tinge, 
and Its hardness makes it capable of 
taking a high polish, which is not lost 
thrimgh exposure to the air. Ninety per 
cent of tin and 10 per cent of antimony 
gives a composition which is the bc.st for 
many purposes, especially for casting, as 
it fills out the molds well, and is readily 
fusible. In some cases, where articles 
made from it are to be subjected to con- 
stant wear, a harder alloy is required. 
In the proportion.s given above, the metal 
is indeed much harder than tin, but 
would still soon give way under usage. 

A table is appended, giving the com- 
position of some of the varieties of Bri- 
tannia metal and their special names. 


! 

Tm 

Anti- Cop- 
mo ny per 

Zme 

Lead 

English 

81.90 16.2a 1.84 



English 

90.62 

7.81 1.40 



Engli.sh 

90.1 

6.3 3.1 

0.5 


English .85.4 i 

9.CG 0.81 

3.06 

. . . 

Pewter 

81.2 

5.7 ,1.60 


11.5 

Pewter 

89.3 

7.6 1.8 


1.8 

Tutania 

91.4 

.. .0.7 

0.3 

7.6 

Queen’s metal 

88.5 

7.1 3 5 

0.9 


German 

72.0 

24.0 4 0 



German 

84.0 

9.0 ‘i.O 

5.6 


German (for 


i 



casting) 

Malleable ( for 

20.0 

64.0 !10.0 

1 

6.0 


casting) .... 

48.0 

3.0 

48.0 

1.0 


Britannia metal is prepared by melting 
the copper alone first, then adding a 
part of the tin and the whole of the an- 
timony. The heat can then be quickly 
moderated, as the melting point of the 
new alloy is much lower than that of 
copper. Finally, the rest of the tin is 
added, and the mixture stirred constantly 
for some time to make it thoroughly 
homogeneous. 

An alloy w’hich bears a resemblance 
to Britannia metal is Ashberry metal, 
for wdiich there are two formulas. 


Copper. . . 

Tin 

Antimony 
Zinc . . . . 
Nickel.... 


1 II 

2 8 

8 79 

14 15 

1 2 
2 1 


BRONZES. 


The composition of bronze must be 
effected immediately before the casting, 
for bronze cannot be kept in store ready 
prepared. In forming the alloy, the re- 
iractory compound, copper, is first melted 
separately, the other metals, tin, zinc, 
etc., previously heated, being then 
added; the whole is then stirred and the 
casting carried out without loss of time. 
The process of forming the alloy must be 
effected quickly, so that there may be no 
loss of zinc, tin, or lead through oxida- 
tion, and also no interruption to the 
flow of metal, as metal added after an 
interval of time will not combine per- 
fectly with the metal already poured in. 
It is important, therefore, to ascertain 
the specific weights of the inetal.s, for 
the heavier metal will naturally lend to 
sink to the bottom and the lighter to 
collect at the top. Only in this w’ay, 
and by vigorous stirring, cau the com- 
plete blending of the two metals be 
secured. In adding the zinc, great care 
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must be taken that the latter sinks at 
once to the level of the conper, otherwise 
a considerable portion wifi be volatilized 
before reaching the copper. When the 
castings are made, they must be cooled 
as quickly as possible, for the compo- 
nents of bronze have a tendency to form 
separate alloys of various composition, 
thus producing the so-called tin spots. 
This IS much more likely to occur with a 
alow than with a sudden cooling of the 
mass. 

Annealing Bronze. — This process is 
more particularly employed in the prep- 
aration of alloys used in the manufacture 
of cymbals, gongs, bells, etc. The alloy 
is naturally brittle, and acquires the 
properties essential to the purpose for 
which it is intended only after casting. 
The instruments are plunged into cold 
water while red-hot, hammered, re- 
heated, and slowly cooled, when they 
become soft and sonorous. The alloy 
of copper and tin has the peculiar prop- 
erty tnat, whereas steel becomes hard 
through cooling, this mixture, when 
cooled suddenly, becomes noticeably soft 
and more malleable. The alloy is 
heated to a dark-red heat, or, in the case 
of thin articles, to the melting point of 
lead, and then plunged in cold water. 
The alloy may be hammered without 
splitting or breaking. 

Aluminum Bronze. — This is prepared 
by melting the finest copper in a cruci- 
ble, and adding the aluminum. The 
copper is cooled thereby to the thickly 
fluia point, but at the moment of the 
combination of the two metals, so much 
heat is released that the alloy becomes 
white hot and thinly fluid. Aluminum 
bronze thus prepared is usually brittle, 
and acaiiires its best qualities only after 
having oeen remelted several times. It 
may be remarked that, in order to obtain 
a bronze of the best quality, only the very 
purest capper must be used; with an infe- 
rior quality of copper, all labor is wa.sted 
Aluminum bronze is not affected by ex- 
posure to the air: and its beautiful color 
makes it very suitable for manufactur- 
ing various ornamental articles, includ- 
ing clock cases, door knobs, etc. 

Aluminum bronze wire is almost as 
strong as' good steel wire, and castings 
made from it are almost as hard as steely 
iron; its resistance to bending or sag- 
ging is great. 

I. — A good formula is 90 to 95 per cent 
of aluminum and 5 to 10 per cent of cop- 
per, of golden color, which keeps well in 
the air, without soon becoming dull and 
changing color like pure copper and iU 


alloys with tin and zinc (bronze, brass, 
etc.). It can be cast excellently, can be 
filed well and turned, possesses an ex* 
traordinary hardness and firmness, and 
attains a high degree of polish; it is 
malleable and forgeable. On the latter 
quality are founded applications which 
were formerly never thought of, viz.: 
forged works of art for decorative pur- 
poses. An alloy of 95 parts aluminum 
and 5 parts copper is used here. The 
technical working of bronze is not mate- 
rially different from that of iron The 
metal, especially in a hot condition, is 
worked like iron on the anvil, with ham- 
mer and chisel, only that the tempera^ 
ture to be maintained in forging lies 
between dark and light cherry red. It 
the articles are not torged in one piece 
and the putting together of the separate 
parts becomes necessary, riveting or 
soldering has to be resorted to. Besides 
forging, aluminum bronze is well suited 
for enmossing, which is not surprising con- 
sidering the high percentage of copper. 
After finishing the pieces, the metal can 
be toned in manifold ways by treatment 
with acid. 

II. — Copper, 89 to 98 per cent; alu- 
minum and nickel, 1 to 2 per cent. Alu- 
minum and nickel change in the opposite 
way, that is to say, in increasing tne per- 
centage of nickel the amount of alu- 
minum is decreased by the equal quan- 
tity. It should he borne in mind that the 
best ratio is aluminum, 9.5 per cent; 
nickel, 1 to 1.5 per cent at most. In 
preparing the alloy a deoxidizing agent 
IS added, viz., phosphorus to 0.5 per 
cent; magnesium to 1.5 per cent. The 
phosphorus should always be added io 
the form of iphosphorous copper or phos- 
phor aluminum of exactly determined 
percentage. It is first added to the 
copper, then the aluminum and the 
nickel, and finally the magnesium, the 
last named at the moment of liquidity, 
are admixed. 

III. — A gold bronze, containing 3 to 
5 per cent aluminum; specific gravity, 
8.37 to 8.15. Handsome golden color. 
This alloy oxidizes less on heating than 
copper and iron, and is therefore espe- 
cially adapted for locomotive fireboxes 
and spindles, etc. 

IV. — A steel bronze containing on an 
average 8.6 per cent aluminum (includ- 
ing 1 per cent silicium); specific gravity, 
7.7. Very ductile and tough, but slightly 
elastic; hence its use is excluded where, 
with large demands upon tension and 
pressure, no permanent change of form 
must ensue. This is changed by work- 
ing, such as rolling, drawing, etc. £»• 
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filially useful where infrangibility is de- 
lired, as in machinery* ordnance* etc. 

high temperature this bronze loses its 
elastic!^ again. 

_V. — This contains 8.5 per cent alu- 
minum and 1 ^ to 2 per cent silicium. Its 
use is advisable in cases where the metal 
is to possess a good elasticity* even in 
the cast state, and to retain it after 
being worked in red heat. 

VI. — An acid bronze, containing 10 

? er cent aluminum; specific gravity, 
.65. Especially serviceable to resist 
oxidation and the action of acids. 

VII. — Diamond bronze, containing 
10 per cent aluminum and 2 per cent 
silicium. Specific gravity, 7.3. Very 
hard; of great firmness, but brittle. 

Art Bronzes. (See also Aluminum 
Bronzes and Japanese Bronzes under 
this title.)— 1. — Copper, 84 parts; zinc, 
11 parts; tin, 5 parts. 

n. — Copper, 90 parts; zinc, 6 parts; 
tin, 2 parts; lead. 2 parts. 

III. — Copper, 65 parts; zinc, 30 parts; 
tin, 5 parts. 

IV. — Copper, 90 parts; tin, 5 parts; zinc, 
4 parts; lead, 1 part, 

V. — Copper, 85 parts; zinc, 10 parts; 
tin, 3 parts; lead, 2 parts. 

VI. — Copper, 72 parts; zinc, 23 parts; 
tin, 3 parts; lead, 2 parts. 

Statuary Bronze. — Many of the an- 
tique .statues were made of genuine 
bronze, which has advantages for this 
purpose, but has been superseded in 
modern times by mixtures of metals 
containing, besides copper and tin — the 
constituents of real bronze—a Quantity 
of zinc, the alloy thus formed being 
really an intermediate product between 
bronze and brass. The reason for the 
use of such mixtures lies partly in the 
comparative cheapness of their produc- 
tion as compared with genuine bronze, 
and partly in the purpose for which the 
metal is to be used. A thoroughly good 
statuary bronze mu.st become thinly nuid 
in fusing, fill the molds out sharply, allow 
of being easily worked with the file, and 
must ti^e on the beautiful green coating 
called patina, after being exposed to the 
air for a short time. 

Genuine bronze, however strongly 
heated, does not become thin enough to 
fill out the molds well, and it is also 
difficult to obtain homogeneous castings 
from it. Brass alone is also too thickly 
fluid, and not hard enough for the rc- 
uired fine chiseling or chasing of the 
nished object. Alloys containing zinc 
and tin, in addition to copper, can be 
prepared in auch a manner that they will 


become very thinly fluid* and will give 
fine castings which can easily be woi^ed 
with the file and chisel. The best pro- 
portions seem to be from 10 to 18 per 
cent of zinc and from 2 to 4 per cent 
of tin. In point of hardness, statuary 
bronze^ holds an intermediate position 
between genuine bronze and brass, 
being harder and tougher than the latter* 
but not so much so as the former. 

^ Since statuary bronze is us^d prin- 
cipally for artistic pu^oses, much de- 
pends upon the color. This can be varied 
from pale yellow to orange yellow by 
slightly varying the content of tin or 
zinc, which must, of course, still be kept 
b»:tween the limits given above. Too 
much tin makes the dloy brittle and dif- 
ficult to chisel; with too much zinc, on 
the other hand, the warm tone of color is 
lost, and the bronze does not acquire a 
fine patina. j 

The best proportions for statuary 
bronze are very definitely known at the 
present day; yet it sometimes happens 
that large castings have not the right 
character. They are either defective in 
color, or they dc not take on a fine patina, 
or they are difficult to chisel. These 
phenomena may be due to the use of 
impure metals — containing oxides, iron, 
lead, etc.— -or to improper treatment of 
the alloy in melting. With the most 
careful work possible, there is a consid- 
erable loss in melting — 3 per cent at the 
very least, and sometimes as much as 10. 
This is due to the large proportion of 
zinc, and it is evident that, in conse- 
quence of it, the nature of the alloy will 
be different from what might be expected 
from the quantities of metals usecTin its 
manufacture. 

It has been remarked that slight vari- 
ations in composition quickly change 
the color of the alloy. The following 
table gives a series of alloys of different 
colors, suitable for statuary bronze: 



Cop- 

per 

Zino 

Tin 

Color 

I... 

II... 

III. .. 

IV. .. 
V... 

VI... 
VII. .. 
VIII... 
IX... 
X... 
XI... 
XII... 

84.42 

84.00; 

83.05 

83.00 

81.05 

81.00 
78.09 
73.58 

73.00 
70.36 

70.00 
65.95 

11.28 

11.00 

13.03 

12.00 

15.32 

15.00 
18.47 
23.27 

23.00 
26.88 

27.00 
31.56 

4.30 

5.00 
3.92 
|5.00 
3.63 
U.OO 
13.44 
3.15 

4.00 
2.76 

3.00 
;2.49 

Reddish yellow 
Orange red 

1 Orange red 
(Orange red 
Orange yellow 
Orange yellow 
Orange yellow 

1 Orange yellow 
Pale orange 
'Pale yellow 

I Pale yellow 
|Pale yellow 





^erDftpfr fb« <!•<»-» •»ausr»<n.orT omoKt* 
ateUit tn thp alinf «is«* i m traupf- for iiinr«t 
Hmd t ofr-ritijry |i f‘onta'n!> tfl pet 
r^Dl of coppf r 5 9H per <.eriJ nf < 1111 ; I 70 
l»#»? (‘e«f of fill HfMf I 37 pel enf of feaii 
t»Hf Tijori* anil' *i> fur Hrtiole** 

be aJhj‘-d 

BtP.murb Bronzf Copper 6t part^ 
ipckei 3t’ purt> e*i\c I* part* >ead 5 
parti' bismuffi J part ^ot tnetalhe 
Itkirrora, lamp reOeetors etc 

Gun Bronze. - Phosphor Bronze 
under this title. 

Japanese Bronzes. — 'Hie fommlas fnven 
be/ow contain a lanre percentage ot lead, 
which greatly improves tne patina Tlie in^ 
greciients and the ratio of their parts for sev* 
eral sorts of modern Japanese bronze follow 

I -Copper, 81.62 per cent: lin. 4.61 
Orr ofjnt, lead. 10.21 per cent. 

II (Copper. 76.60 per cent, tin 4.38 
PCjr *e lit lead 1 1.88 per cent, zinc 6-58 
per cent 

iJ Copper, 88 55 per cent tin, z 4^ 
.ead 4.72 per cent. zinc. 8 20 

cent 

Sometimes a iittJe antimony is added 
tust ber»re costing and such a coraposi 
Uon would be represented more nearly 
by this formula. 

IV — Copper, 68 25 per cent tin, 5 47 
per cent’ zinc S 88 per ceiu, lead !7 06 
per cent, antimonv 0.34 per cent 

t'oi imitation Japanese bronze Aee 
pating under Bronzing 
Machine Bronze - 1 — Copper. 89 pe? 
!«nt tin, 11 per cent 
iJ -Copper 80 per v«eot. Pn 16 per 
A nt 

Phosphor Bronze - Bhosphor bronze 
s hioiize r'ciitaining varying amounts 
phosphorus, from a few hundredths 
yp S per *''ent to I or 2 per cent Bronze 
,:^<otaining simply copper and tin »» very 
iahie to be defective from the presence 
>f ojivgen sulphur, or occhj<lecJ gases 
Ozvgen eaiLseg the metal t‘i be spi 'gy 
ana weak ::?uipljur and owfuded ga -es 
cause porosity Oxygen gets into the 
oietal by absorption from the air If can 
eliminated by adding to the metal 
H methinff which combines with the oxy 
gen and toen Ouxes ^/tf l^'uch deoxidizer^ 
me zine antimony aluminum man< 
^oese. silie^m, and phosphorus. Sul* 
phur vnd occluded ga«es run be elimi- 
nated melting the ruetnl exposing it to 
'‘be air. and letting it thuj- absorb «orac 
uxygea which then burue th** sulphur 
tne gas 'Ihe ,)xygeD can then be 
nioved by adding one of the abt>ve- 
meotiooecf deoxidizers The impKirtaut 
M €t plkuplmrua in bronze la, me e t 


tore tv remove oxygen and aiso .Ddim a 
ly to destroy occluded gas and sulphur 
A bronze i.s sometimes made witli a« 
extra high percentage of phosphoni^ 
namely 6 per cent. This alluy is iiunle 
to as to have phosphorus in convenieut 
form for use. and the process of maiiu 
facrure is as follows Ninety puufd» 
of copper are melted uruier ciiarcoai >0 
a No. 70 crucible which holds atn ui 
200 pounds of metal when full 11 
pounas of tin ai* added and the metaf 1 # 
allowed to become hot The crucible is 
then removed from the furnace and 7 
pounds of phosphorus are introdiu ef^ 
in the following manner A 3 gallon 
stone jar, half full of dilute ^olutloa 
of bine vitriol, is weighed. Tlien tha 
weights are increased 7 pounds, and 
phosphorus in sticks about 4 im bet 


long is added till the scales balanet 
again. The phosphorus is left in this 
solution half an hour or longer, the phos- 
phorus being given a coating of copper, 
so that it may be dried and exposed tr* 
the air without if^niting. llaw ready 
a pan about SO inches square and 9 
inches deep, containing about 2 inches of 
water Over the water a wire urtMug 
which I.s laid loose on ledges* or •iiuimiii 
along the inner sides of the pa n On * hr 
netting is: blotting paper and ou ihn 'ii* 
pho^idionis is lam to d**}’ when takHo 
'^ul of the blue-vitriol «»f)luliou 'I'Iih ,»iiD 
also ha-- a lid which can be put down m 
case of ignition of the pho'^plioru'^ 

The phosphorus is now ready *01 
introduction into the metal I hi- ia 
done by means of a cup'->huped in«<rfu 
men! called a retort ot pho'<|)hon/er 
One man bolds the retort on the nm ol 
the eiueible in a horizontal position A 
second mao takes about three piere»* of 
phosphorus and throws them mti. the 
retort i'he Brst man then 'immediately 
plunges the mouth of the retort heloii 
the surface of the metal before tb«r phos- 
phoru.«* has a chance to fall 4»r How out 
Of course the phosphorus immediately 
melts and also oegins to volatilize At 
the phosphorus comet !n contact with 
the metal it combines with it Thh 
process is iH^ntinued till all the 7 pounck 
of phosphorus has been put into the metal. 
The metal is then poured into slabs about 
8 inches by 4 inches by 1 inch thick. The 
qetal i'' so hard that a greatei thickness 
w '»uld make it difficult to break it up. 

finished the metal contams, by 
ana^vsis, 6 per cent of phosphorus When 
phc'^X) horns is to be added to i/ietai. a 
••ttle <if this hardener is employed. 

Copper IS a soft ductile metal, with its 
Dicitiii4 point at about 2.600'^ F* Mol 
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copper bat tbe oiark^d property of 
abscrbinff variouji j^ases, it is fur this 
reason that it is so difficiiit to make souaci 
castJDf^s of clear copper Molten eOuper 
combines readily with the oxy^^en of the 
air. formins oxide ot copper which di** 
■olves in tne copper «uo mixes bumo 
geneousl\ with it 

A casting made from such metal wuuio 
he very 'Spongy The had eflecr of »x> 
gen IS intetJiJed to f»e ov^rc-oiije h\ adding 
4iirif to the extent ul • prt «*erit or inure 
i'his result l an be miuli irjmt efiectively 
attained by ttu use ot a.unniiuni 'iiuii 
tfaae*3e or phosphorus 1 lie aidiun ot 
fticse suhsUiuoes it- to coinbint witti the 
oxygen and nf the product formed sepa 
rates and goes »o the surface the metai 
IS teft :n a ^onnd condition Aluminum 
and uv4iigMne>e deoxidize copper and 
bniiize very effectively and the oxide 
iotoied gries to the surface as a scum. 
W'hen H casting is made from such metal 
the oxide or sr-um instead of freeing ib 
self frurn the ca.'^t^ng perfectly, generally 
remaius n *he top part of the casting 
mixed with the metai as a fractured 
surface will show Phosphorus deox 
>dize.M copper and the oxide formed 
ieavei- the metai in the form of a gas so 
that a easting made from such metal 
jihu\v« a clean fracture throughout a! 
*hoiigh the metal is not so dense as when 
axuniiniiin '<r manganese is used 

C oppt-r al^(. has the property of ntv 
•orbing .»r i»c<’luding carbon monoxide 
But the carbonic oxide thus absorbed 
V II u itiHerent condition from the uxy 
gen Hh'iortud When oxygen is al> 
9f)ri>ed by copper the' oxygen combines 
•diernicalU with the cupper and loses its 
. wn fd'^iUity as e gas But when ooa’ 
gas- i« absorbed bv the copfier it keep® 
.ts own physical iclenlity and simply ex 
ISIS }ii the copper lu a state of ^o^utIon 
All natural waters such as lake water 
i:vor water spring water etc . contain 
air ED solution or occlusion When such 
water is cooled and frozen, just at the 
time of changing from the liquid to the 
Mjiid state the dissolved gas separates 
and forms air bubbles winch remain 
entangled in the ice Ihe carbonic 
oxide which is dissolved or occluded in 
copper acts in exactly tbe same way. 

Hydrogen acts in exactl^v the same 
manner as carbonic oxide, bulphiir also 
has a bad effect upon copper and bronze 
i^ulphur combines with copper and other 
metals, forming sulphide of copper etc. 
When molten copper or bronze contain 
^ng sulphur comes in contact with air it 
absorbs some oxygen, and this in turn 
combines with the sulpkw present 


forming sulphur dioxide which b B ga/ 
which reiriHins occluded in the metat 

I'ln IS h ^oft white metal, zneiting av 
44tr h I oward gases it acts someth^ina 
like copper but not in so marked a de 
gree Although copper and tin are both 
soft vet when mixed they make a bardei 
metal W hen bronze cot>!s from th* 
molten Htate the copper and the copper 
till alloy lend to crystallize by tliemselves 
1 .juo'ker the cooling occurs the less 
•eparaijorj will there t>e and ulso the 
fra!*tiif*r wili be more homogeneous in ap 
pea ranee 

Gun bronze contains copper and tin 
III tbe prf>p<irtiori of 9 or 10 parts of 
copper to 1 jf tin. This is the metal 
used when an ordinary bronze casting 

wanted A harder bronze is copp^ 
and tin in the ratio of 0 to 1. i lii« v 
often used as a bearing metal. When 
either of these metals b to be turned in 
Ihe machine shop, they should contain 
about 3 per cent of lead which will rna h * 
them work very much better but it a iso 
decreases their tensile strength. Bear 
mg metal now geriera|ly contains about 
10 per cent of lead, with copper and ClB 
ID varying ratios. The large percentage 
of lead IS put in that the metal may weat 
away slower. lA^ad although a meta< 
having properties similar to tin acts ei» 
tirely difTcrent tow'ard copper Coppet 
end tin have a good deal of affinity fo 
each other, but copper and lead show 
no attraction at all for each other Cop 
per and tin mix in all proportions, bu^ 
copper and lead mix onlv to a very limit 
ed extent About 8 per cent of lead can 
be mixed with copper With bronze 
about 15 per cent to 20 per cent uf lead 
can be mixed In bearing bronze the 
lead keeps its own physical properties 
so that tne constituent lead melts long 
oefore the metal attains a red heat. It 
sometimes happens when a bearing runt 
warm that the lead actually sweats oui 
and forms pimples on the metal. Oi 
s».metinics in remelting a bearing bronze 
casting the lead may be seen to drop 
out while the metal is warming up All 
of these metals however, should contatHi 
something to flux or deoxidize them 
such as zinc manganese, aluminum 
silicon, antimony, or phosphorus. 

Tbe phosphor bronze bearing metal iu 
vogue hast he fotlowingcomposition Cop- 
r, 79.7 per cent; tin, 10 cent' lead, 
percent; and phosphorus. O.S per rent 

Melt 140 pounds of copper in a No, 
70 pot covering with charcoal. When 
copper is all melted, add 17} pounds of 
tin to 17} pounds of lead, and allow tha 
metal to become sufficiently warm, bat 
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not any hotter than is needed. Then 
add 10 pounds of “hardener" (made as 
previously described) and stir well. Re- 
move from furnace, skim off the char- 
coal cool the metal with gates to as low 
a temperature as is consistent with get- 
ting a good casting, stir well again, and 
pour. The molds for this kind of work 
are faced with plumbago. 

There are several firms that make 
phosphor-bronze bearings with a com- 
position similar to the above one, and 
most of them, or perhaps all, make it by 
melting the metals and then charging 
with pnosphorus to the extent of 0.7 to 
1 per cent. But some metal from all 
brands contains occluded gas. So that 
after such metal is cast (in about two 
minutes or so) the metal will ooze or 
sweat out through the gate, and such a 
casting will be found to oe porous. But 
not one such experience with metal made 
as described above has yet been found. 

^ This practical point should be heeded, 
viz., that pig phosphor bronze should be 
brought to tne specifications that the 
metal should have shrunk in the ingot 
mold in cooling, as shown by the con- 
cave surface of the upper side, and that 
it should make a casting in a sand mold 
without rising in the gate after being 
poured. 

In bearing metal, occluded gas is very 
objectionable, because the gas, in trying 
to free itself, shoves the very hard cop- 
per-tin compound (which has a low 
melting point and remains liquid after 
the copper has begun to set) into spots, 
and thus causes hard spots in the metal. 

Phosphorus is very aangerous to han- 
dle, ana there is great risk from fire with 
it, so that many would not care to handle 
the phosphorus itself. But phosphor 
copper containing 5 per cent of phos- 
horus, and phosphor Pn containing S to 

per cent of phosphorus, and several 
other such alloys can be obtained in the 
market. It may be suggested to those 
who wish to make phosphor bronze, but 
do not want to handle phosphorus itself, 
to make it by using the proper amounts 
of one of these high phosphorus alloys. 
In using phosphorus it is only necessary 
to use enough to thoroughly deoxidize 
the metal, say 0.3 per cent. More than 
this will make the metal harder, but not 
»ny sounder. 

Phosphor bronze is not a special kind 
of alloy but any bronze can be made 
into pho<^phor bronze; it is, in fact, sim- 
ply a deoxidized bronze, produced under 
treatment with phosphorus compounds. 

Although the effect of phosphorus in 
improving the quality of bronze has been 


known for more tnan fifty years, it is only 
of late that the mode for preparing phos- 
phor bronze has been perfected. It is 
now inanufactured in many localities. 
Besides its action in reducing the oxides 
dissolved in the alloy, the phosphorus 
exerts another very material influence 
upon the properties ot the bronze. The 
ordinary bronzes consist of mixtures in 
which the copper is really the only crys- 
tallized constituent, since the tin crys- 
tallizes with great difficulty. As a con- 
sequence ot this dissimilarity in the na- 
ture of the two metals, the alloy is not 
so solid as it would be if both were crys- 
tallized. The phosphorus causes the 
tin to crystallize, and the result is a more 
homogeneous mixture of the two metals. 

If enough phosphorus is added, so 
that its presence can be detected in the 
finished bronze, the latter may be con- 
sidered an alloy of crystallized phosphor 
tin with copper. If tne content of phos- 
phor is still more increased, a part of the 
copper combines with the phosphorus, 
and the bronze then contains, besides 
copper and tin, compounds of crystal- 
lized copper phosphide with phosphide 
of tin. The strength and tenacity of the 
bronze are not lessened by a larger 
amount of phosphorus, and its hardness 
is considerably increased. Most phos- 
phor bronzes are equal in this respect to 
the best steel, and some even surpass it 
in general properties. 

The phosphorus is added to the bronze 
in the form of copper phosphide or phos- 
phide of tin, the two being sometimes 
used together. They must be specially 
prepared for this purpose, and tne best 
methods will be here given. Copper 
phosphide is prepared by heating a mix- 
ture of 4 parts of superphosphate of lime, 
2 parts ot granulated copper, and 1 part 
of finely pulverized coal in a crucible at a 
temperature not too high. The melted 
copper phosphide, contairing 14 per cent 
of phosphorus, separates on the bottom 
of the crucible. 

Tin phosphide is prepared as follows: 
Place a bar of zinc in an aqueous .solution 
of tin chloride. The tin will be .separated 
in the form of a sponge-like mass. Col- 
lect it, and put it into a crucible, upon 
the bottom of which sticks of phosphorus 
have been placed. Press the tin tightly 
into the crucible, and expose to a gentle 
heat. Continue the heating until flames 
of burning phosphorus are no longer 
observed on the crucible. The pure tin 
phosphide, in the form of a coarsely 
crystalline mass, tin-white in color, will 
be found on the bottom of the crucible. 

To prepare the phosphor bronze, the 
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alloy to be treated is melted in the usual 
way, and small pieces of the copper phos** 
phide and tin pnusphide are added. 

Phosphor bronze, properly prepared, 
has nearly the same melting point as that 
of ordinjiry bronze. In cooling, how- 
ever, It has the peculiarity of passing 
directly from the lit^uid to the solid state, 
without first becoming thickly fluid. In 
a melted .'•late it retains a perfectly bright 
surface, while ordinary bronze in tliis 
condition is always covered with a thin 
film of oxide. 

If phosphor br<^nze is kept for a long 
time at the melting point, there is not 
any loss of tin, but the amount of phos- 
phorus is slightly diminished. 

The most valuable properties of phos- 
phor bronze are its extraordinary te- 
nacity and strength. It can be rolled, 
hammered, and stretched cold, and its 
strength is nearly double that of the best 
ordinary bronze. It is principally used 
in cases where great strength and power 
of resistance to outward influences are re- 
quired, as. for instance, in objects which 
arc to be ox posed to the action of sea water. 

Phosphor bronze containing about 4 
per cent of tin is excellently well adapted 
for sheet bronze. With not mure than 5 
per cent of tin, it can be used, forged, 
lor firearms. Seven to 10 per cent of 
tin gives the greatest hardness, and such 
bronze is cs[)ecially suited to the manu- 
facture of axle bearings, cylind^^rs for 
steam fire engines, cogwheels, and, in 
general, for parts of machines where 
great strength and hardiiC'.s are required. 
Phosphor bronze, if exposocj to the air, 
soon becomes covered with a beautiful, 
cb^'sely adhering patina, and is therefore 
well adapted to purposes of art. The 
amount of phosphorus added varies 
from 0.?5 to 2.5 per cent, according to 
the purpo^Je of tlie bronze. The com- 
position of a number of kinds of plio.s- 
phor bronze is given below: 



Cop- 

per 

Tin 

Zinc 

Lead 

I TDD 

Oh»s- 

nis 

I. 

oc 

9.85 

3.77 

0 '-2 

tr.s. 

0.05 

n. 


4-15 


4-15 


0 .1-3 

HI. 

IV. 


4-15 

11.00 

8-20 

7.65 

4 15 


,25-2 

77.85 

72.50 

7.3.50 



V. 

VI. 

8.00 

6.00 

17.00 

19.00 




' "i 

VIT. 

VIIT. 

74.50 

53.50 

n.oo 

8.00 

1 1.00 

3.0U 




IX. 

00.34 

8 90 




0 76 

X. 

90.86 

8 .■)(> 


j ^ 


0.196 

XI. 

94.71 

4.39 



•• 

0 05.3 


1 for axle bearings. II and III for 
harder and softer axle bearings, IV tc 
Vlll for railroad purposes, I V especially 
for valves of locomotives, V and Vl axle 
bearings for wagons, Vll for connecting 
rods, VIII for piston rods in hydraulic 
presses. 

Steel Bronze. --Copper, 60; ferro- 
manganese (containing 70 to 80 per cent 
manganese), 40; zinc, 15. 

Silicon Bronze. — Silicon, similarly t« 
phosphorus, acts as a deoxidizing agent, 
and the bronzes produced under its 
influence are very ductile and elastic, da 
not rust, and are very strong. C)n ac- 
count of these qualities silicon bronze 
is much used for telegraph and telephone 
wires. The process of manufacture is 
similar to that of phosphor bronze; the 
silicon is used in the form of copper sili- 
cide. Some good silicon bronzes are 
as follows: 



I 

II 

Copper 

.. .. 97.12 

97.37 

Tin 

.... 1.14 

1.3i 

Zinc 

1.10 

1.27 

Silicon 

.... 0.05 

0.07 


Sun Bronze. — The alloy called sun 
bronze contains 10 parts of aluminum, 
30 to 50 parts of copper, and 40 to 60 
parts of cobalt. The mixture known by 
the name of metalline has 25 per cent of 
aluminum, 30 of copper, 10 oi iron, and 
35 of cobalt. These alloys melt at a point 
approaching the melting point of copper, 
are tenacious, ductile, and very hard. 


Tobin Bronze, -^This alloy ds nearly 
similar in composition and properties to 
Delta metal. 



I 

' II 

III 

IV 

Copper. . 

61.203 

59.00 

61 20 

82.67 

Zinc 

27.440 

38.40 

37 n 

3.23 

Tin 

0.906 

2. 10 

0.90 

12.40 

iron .... 

0.180 

0.1 1 

0.18 

0.10 

Lead .... 

. 0.359 

0.31 

o.:i5 

2 14 

Silver . . 

. .... 


, . 

0.07 

Phospho- 

rus 


• 


0.005 


The alloy marked IV is sometimes 
called deoxidized bronze. 

Violet-colored bronze is 50 parts cop- 
per and 50 parts antimony. 

CADMIUM ALLOYS: 

See also Fusible Alloys. 

Lipowitz’s Alloy. — I. — This alloy ia 
composed oi cadmium, 3 parts; tin, 4; 
hi^nnitb, 15, and lead, 8. The simplest 
metiiiid of preparation is to heat the 
no't-ds, in small pieces, in a crucible, 
ittirnng constantly, as soon as fusion 
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begins, with a vtick of hard wood. The 
stirring is im^fiant, in order to prevent 
the metals, wnose specific gravity varies 
considerably, from being deposited in 
layets. The alloy softens at 140® F. and 
melts completely at 158® F. The color 
is silvery wliite, with a luster like polished 
silver, and the metal can be bent, ham* 
mered, and turned. These properties 
would make it valuable for many pur- 
poses where a beautiful appearance is of 
special importance, but on account of 
the considerable amount of cadmium 
and bismuth which it contains, it is 
rather expensive, and therefore limited 
in use. Casts of small animals, insects, 
jizards, etc., have been prepared from 
it, which were equal in sharpness to 
the best galvanoplastic work. Plaster of 
Paris is poured over the animal to be 
cast, and after sharp drying, the animal 
is removed and the mold filled up with 
Lipowitz's metal The mold is placed 
in a vessel of water, and by heating to 
the boiling point the metal is melted and 
deposited iu the finest impressions of the 
mol * 

,s allov is most excellent for solder- 
in* n, lead, Britannia metal, and nickel, 
be . r especially adapted to the last two 
metals on account of its silver-white 
color. But here again its costliness pre- 
vents its general use, and cheaper alloys 
possessing the same properties have been 
sought. In cases wnere the silver-white 
color and the low melting poii^t are not 
of the first importance, the alloys given 
below may very well be used in the place 
of it. 

II. — Ca<hnium alloy (melting point, 
170® F.): ("adraiura, 2 parts; tin, 3; lead, 
11; bismuth, 1(>, 

III. — Cadmium alloy (melting point, 
167® F.)- Cadmium, 10 parts; tin, 3; lead, 

8 ; bismuth, 8. 

Cadmium alloys (melting point, 203® 

IV V VI 

Cadmium 1 1 1 parts 

Tin 2 3 1 •• 

Bismuth 3 5 2 " 

VII. — A very fusible alloy, melting at 
160® F., i.s composed of tin, 1 or 2 parts; 
lead, 2 or 3; bismuth, 4 or 15; cadmium, 

1 or 2. 

VIII. — Wood’s alloy melts between 

140® and 161.5® F. It is composed of 
lead, 4 parts; tin, 2; bismuth, 5 to 8; 
cadmium. I to 2. In color it resembles 
platinum, and is malleable to u certain 
extent. 

IX. — Cadmium alloy (melting point, 
179.5' F.): Cadmium, 1 part; lead, 6 ^ 


parts; bismuth, 7. This, like the pr» 
ceding, can be used for soldering in ho| 
water. 

X.— (Cadmium alloy (melting poin^ 
300® F.); Cadmium, 2 parts; tin, 4; lead, 
2. This is an excellent soft solder, with a 
melting point about 86 degrees below that 
of lead and tin alone. 

Cadmium Alloys with Gold, Silver, and 
Copper. — 1. — Gold, 750 parts; silver, 166 
parts; cadmium, 84 parts. A malleable 
and ductile alloy of green color. 

II. — Gold, 750 parts; silver, 125 parts; 
and cadmium, 125 parts. Malleable and 
ductile alloy of yellowish-green hue. 

III. — Gold, 746 parts; silver, 114 
parts; copper, 97 parts; and cadmium, 
43 parts. Likewise a malleable and 
ductile alloy of a peculiar green shade. 
All these alloys are suitable for plating. 
As regards their production, each must 
be carefully melted together from its 
ingredients in a covered crucible lined 
with coal dnst, or in a graphite crucible 
Next, the alloy has to be remeltcd in a 
graphite crucible with charcoal (or rosin 
powder) and borax. If, in spite thereof, 
a considerable portion of the cadmium 
should have evaporated, the alloy must 
be re-fused once more with an addition ol 
cadmium. 

ALLOYS FOR CASTING COINS, 
DALLIONS, ETC. 

Alloys which fulfil! the requirements of 
the medalist, and capable, therefore, of 
reproducing all details, are the following; 

I II 

Tin 3 6 parts 

Lead 13 8 •• 

Bismuth 6 14 ” 

III. — A soft alloy suitable to take im. 
pressions of woodcuts, coins, metals, en- 
gravings, etc., and which must melt at 
a low degree of heat, is made out of bis- 
muth, 3 parts; tin, 1 ] parts; lead, 2J 
parts; and worn-out type, I part. 

Acid-proof Alloy. — This alloy is char- 
acterized by its power of resisting the 
action of acids, and is therefore especially 
adapted to making cocks, pipes, etc., 
which are to come in contact with acid 
fluids. It is composed of copper, zinc, 
lead, tin, iron, nickel, cobalt, and an- 
timony, in the following proportions; 


Copper 

Zinc. - 

74.75 

0.61 

parts 

M 

f jcai! - . . 


44 

Tin 

0.91 

44 

Iron 

0.43 

44 

Nickel ^ 

Cobalt f 
iVntimony . . . . . 


44 
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Albata Metal. — Copper, 40 parts; zinc. 
52 parts; and nickel, 8 parts. 

^ Alfenide Metal. — Copper, 60 parts; 
zinc, 30; nickel, 10; traces of iron. 

Bath Metal. — This alloy is used es« 
pecially in England for the manufacture 
of teapots, and is very popular owing to 
the fine white color it possesses. It 
takes a high polish, and c-ticles made 
from this alloy acquire in the course of 
time, upon only being rubbed with a 
white cloth, a permanent silver luster. 
The composition of Hath rnetal is cop- 
per, 55 parts; zinc, 45 parts 

Baudoin Metal. — This is composed of 
72 parts of copper, 16.G of nickel, 1.8 of 
cobalt, 1 of zinc; J per cent of aluminum 
may be added. 

CASTING COPPER: 

Macht*s Yellow Metal. — I. — This alloy 
consists of 33 pnrts of copper and 25 of 
zinc. It has a dark golden-yellow color, 
great tenac ity, and can bo forged at a 
red heat, properties which make it es- 
pecially suitable for fine castings. 

II. — Yellow. — Ct)|)per, 67 to 70 parts; 
itine, 33 to 30 parts. 

III. — Red. — Copper, 82 parts; zinc, 
18 parts. 

Copper Arsenic. — Xr'^enic* imparts to 
copper a very line Inle color, and makes 
it very hard and hrilllc, Before Ger- 
man siWer was knoun, these alloys were 
.'.oinetiines used for the manufacture t»i 
such <-a'.l .irtichs as were not to eoine in 
contact willi iron. When exposed to the 
air, they soon lose tlu'ir whitiuics.s and 
lake on a brownish shade. On aecouiit 
of til's, as well as the {)oi'<onous character 
of tile arsenic, they arc very little used 
et the present time. Alloys of ci)pprr 
and arsenic are best prepared by pressing 
firmly into a crucible a mixture of 70 
parts of copper and 30 of nr.ser'e (the 
copper to be used in the form of line 
ehavings) and fusing this rnixture in a 
furnace with a good draught, under a 
•:over of glass. 

Copper Iron. — The alloys of copper 
and iron are little use<l in the industries 
of the present day, but it would seem 
that in earlier times they were frequently 
prepared for the purpose of giving a con- 
siderable degree of nan) ness to copper; 
for in antique casts, consisting princi- 
pally of copper, we regularly fin<l large 
quantities of iron, which leads to the sup- 
position that th»v were added intention- 

These alloys, wnen of a certain com- 


position, have considerable strength an4 
hardness. With an iucrea.se in the quan> 
tity of the iron the hardness increases 
but the solidity is lessened. A coppei 
and iron alloy of considerable strength 
and at the same lime very hard, ii 
made of copper,^ 66 parts; iron, 34 
These alloys acc]|uire, on exposure to air 
an ugly color inclining toward black, 
and arc therefore not adapted for arti- 
cles of art. 

Copper Nickel. — A. Morrell, of New 
York, has obtained a patent on a nickel- 
copper alloy which he claims is vaju 
able on account of its noncorrosiv; 
qualities, therefore making it desirable 
for ships, boiler tubes, and other uses 
where the metal comes much in contact 
with water. The process of making the 
metal is hy smelting ore containing sul- 
phide of nickel and copper, and besem- 
erizing the resultant matter. This is 
calcined in order to obtain the nickel 
and copper in the form of oxides. The 
latter are reduced in reverberating fur* 
uare with carbon, or the like, so as to 
produce an alloy which preferably con- 
tains 2 parts of nickel and 1 part of 
copper. 

Delta Metal. — An alloy widely used for 
making parts of machinery, and also 
for artistic purposes, is the so-called 
Delta metal. Tnis is a variety of brass 
hardened with iron, some manufacturers 
add small quantities of tin and lead; 
also, in some eases, nickel. The follow- 
ing analysis of Delta metal (from the fac- 
tory at Dusscldorf) will show its usual 
composition: 



1 

11 

III 

IV 

V 

Copper. . . . 

55.9 1 

55.S0 55.82 

54.22 

58.6'. 

Zinc 

11.61, 

40.07 

41.41 

42.25 

38.95 

Load 

0.72 

1.82 

0.7G 

1.10 

0.67 

Iron 

0.87 

1.28 

0.86 

0.99 

1.62 

Manganese 

0.81 

0.96 

1..38 

1.09 


Nickel 

tra- 

tm- 1 

0.06 

0.16 

o.i) 


ce “j. 

ce.s. j 




phosphorus 0.013 

0.011 

(ra- 

0.02 

• . 




ces. 




1 is cast, II hammered. 111 rolled, 
and IV hot-stanipcd metal. Delta 
metal is produced by heating zinc very 
strongly in crucibles (to about 1600® F.), 
and adding ferromanganese or “spiegel- 
eisen,** producing an alloy of 95 per cent 
zinc and 5 per cent of iron. Copper and 
brass and a very small amount of coppei 
phosphate are also added. 
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Gone Metal. sonorous metal for I 
cymbals, gongs, and tam-tams consists I 
of 100 parts of copper with 25 parts tin. j 
Ignite toe piece after it is cast and plunge | 
it into cola water inimed'atcly. 

Production of Minaigent. — This alloy 
consists of copper, 500 parts; nickel, 
950; tungsten, 25, and aluminum, 5. The 
metal^ obtained possesses a handsome 
white ‘color and greatly resembles silver. 

Minofor. — The so-called Minofor metal 
is composed of copper, tin, antimony, zinc, 
and iron in the following proportions: 

I II 

Copper 3.26 4 

Tin 67.53 66 

Antimony 17.00 20 

Zinc 8.94 9 

Iron 1 

Minamnt and Minofor are sometimes 
used in England for purposes in which the 
ordinary Britannia metal, 2 parts tin and 
1 part antimony, might equally well be 
employed; the latter surpasses both of 
them in beauty of color, but they are, on 
the other hand, harder. 


Retz Alloy. — This alloy, which resists 
the corrosive action ol alkalies and acids, 
is composed of 15 parts of copper, 2.34 
of tin, 1.82 of lead, and I of antimony. 
It can be utilized in the manufacture of 
receivers, for which porcelain and ebo- 
nite are usually employed. 

Ruoltz Metal. — This comprises 20 
parts of silver, 50 of copper, 30 of nickel. 
These proportions may, however, vary. 

Tissier’s Metal. — This alloy contains 
arsenic, is of a beautiful tombac red 
color, and very hard. Its composition 
V aries a great deal, but the peculiar alloy 
which, gives the name is composed of 
copper, 97 parts; zinc, 2 parts; arsenic, 
1 or 2. It may be considered a brass 
with a very high percentage of copper, 
and hardened by tiie addition of arsenic. 
It is sometimes used for axle bearings, 
but other alloys are equally suitable for 
this purpose, and are to be preferred on 
account of the absence of arsenic, which 
is always dangerous. 

FILE ALLOYS. — Many copper-tin ab 
toys arc employed for the making of files 
wnich, in distinction from the steel files, 
are designated composition files. Such 
alloys have the following compositions: 

Geneva Composition Files.— 



I 

n 

Copper 

64.4 

62 

Tin 

18.0 

20 

Zinc 

10.0 

10 

Lead 

7.6 

8 


Vogel’s Composition Files. — 

III IV V 


Copper 57.0 61.5 73.0 

Tin 28.5 31.0 19.0 

Zinc 78.0 8.0 

Lead 7.0 8.5 8.0 


VI. — Another alloy for composition 
files is copper, 8 parts; tin, 2; zinc l.and 
lead, 1 — fused under a cover of borax. 


EASILY FUSIBLE OR PLASTIC AL- 
LOYS. 

(These have a fusing point usually 
below 300® F.) 

(See also Solders.) 

I. Rose’s Alloy. — Bismuth, 2 parts: 
lead, 1 part; tin, 1 part. Melting point, 
200® F. 

II. Darcet Alloy. — This is composed of 
8 parts of bismuth, 5 of lead, and 3 of tin. 
It melts at 176® F. To impart greater 
fusibility. part of mercury is added; 
the fusing is tnen lowered to 149® F. 

III. — Newton alloy melts at 212® F., 
and is composed of 5 parts of bismuth, 2 
of lead, and 3 of tin. 

IV. — Wood’s Metal.— 

Tin 2 parts 

Lead 4 parts 

Bismuth 5 to 8 parts 

This silvery, fine-grained alloy fu.ses 
between 151® and 162® F., and is ex- 
cellently adapted to soldering. 

V. — Bismuth, 7 parts; lead, 6 parts; 
cadmium, 1 part. Melting point, 180® F. 

VI. — Bismuth, 7 to 8 parts; lead, 4; 
tin, 2; cadmium, 1 to 2. Melting point, 
149® to 160® F. 

Other easily fusible alloys : 

vii vni IX 


Lead 1 2 S 

Tin 1 2 3 

Bismuth 1 1 1 


Melting Point. . . . 2^8® F. 283® 311' 

Fusible Alloys for Electric Installa- 
tions.— These alloys are employed in 
electric installations as current inter- 
rupters. Serving as conductors on a 
short length of circuit, they melt as softa 
as the current becomes too strong. Fol- 
lowing is the composition of some of 
these alloys. 



Fusinff 

temper- 

ature 

Lead 

Tin 

Bis- 

muth 

Cad- 

mium 

1... 

203 F. 

250 

500 

500 


11... 

193“ F. 

397 


532 

71 

III... 

108“ F. 

344 

94 

500 

62 

IV... 

163“ F. 

260 

148 

522 

70 

V... 

150“ F. 

249 

142 

501 

108 

VI... 

145“ F. 

267 

1 136 

! 

500 

100 
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These alloys are prepared by melting 
Che lead in a stearine bath and adding 
successively, and during the cooling, 
first, the cadmium; second, the bismuth; 
third, the tin. It is absolutely necessary ‘ 
to proceed in this manner, since these j 
metals fuse at temperatures ranging 
from 850° F. (for lead), to 551° F. (for 
tin). 

Fusible Safety Alloys for Steam 
Boilers. — 



Ris- 
uiuth j 

r J 

Leadi 

Zinc 

Molting 

r)oint 

Atmf)S. 

pres- 

sure 

I. . . . . 

8 

5 

3 

212° F. 

1 

II... 

8 

8 

4 

235“ F. 

1.5 

Ill 

8 

8 

3 

253“ F. 

2 

IV 

8 

10 

8 

2«(i“ F. 

2 5 

V 

8 

12 

8 

270“ F. 

3 

VI. .. . 

8 

16 

14 

280“ F. 

3.5 

VII 

8 

16 

12 

285“ F. 

4 

VTII 

8 

22 

24 

300“ F. 

5 

IX... . 

8 

32 

36 

320“ F. 

1 ^ 

X. . . 


32 

28 

330“ F. 

i 7 

XI. 

8 

30 

24 

340“ F. 

1 8 

1 


Lipowitz Metal. — This amalgam is pre- 
pare<l as follows: IMelt in a dish, cad- 
mium, 8 parts, by weight; tin, 4 parts; 
bismuth, 15 parts; and lead, 8 parts, 
adding to the alloy, while still in ficuon, 
2 parts of quicksilver previously heated 
to about F, The amalgamation 

proceeds easily and smoothly. The 
liquid mass in the dish, which should 
be taken from the lire immediately upon 
the introduction of the mercury, is stirred 
until the contents solidify. While Lipo- 
witz alloy softens already at 140° F. and 
fuses perfectly at 158°, the amalgam has 
a still lower fusing point, which lies 
around 14:H° F. 

This amalgam is exceHently adapted 
for the production of impressions of 
various ohjects of nature, direct im- 
pressions of leaves, and other delicate 
parts of plants having been mad * with its 
aid which, in point of sharpness, are 
equal to tlie best plaster casts and have 
a very pleasing appearance. The amal- 
gam has a silver-white color and a 
fine gloss. It is perfectly constant 
to atmospheric influences. This amal- 
gam has also been used with good suc- 
cess for the making of small statuettes 
and*husts, which are hollow and can be 
readily gilt or bronzed by electro-depo- 
sition. The production of small statues 
is suecessfjilly carried out by making a 
hollow gypsum mold of the articles to 
be cast and heating the mold evenly to 


about 140® P. A corresponding quan- 
tity of the molten amalgam is then poured 
in and the mold moved rapidly to and 
fro, so that the alloy is thrown against the 
sides all over. The shaking ^lould be 
continued until it is certain that the amal- 
gam has solidified. When the mold 
has cooled off it is taken apart and 
the scams removed by means of a sharp 
knife. If the operation is carried on 
correctly, a chasing of the cast mass be- 
ct)mes unnecessary, since the alloy fills 
out the finest depressions of the mold 
with the greatest sharpness. 

Amalgam for Plaster. — Tin, 1 nart; 
bismuth, 1 part; mercury, 1 part. Melt 
the bismuth and the tin together, and 
wh^'n the two metals are in fusion add 
the mercury while stirring. For use, 
rub up the amalgam with a little white of 
egg and brush like a varnish on the 
plaster articles. 

Plastic Metal Composition. — I. Copper 
oxide is reduced by means of hydrogen 
or copper sulphate by boiling a solution 
of the same in water with some zinc filings 
in order to obtain entirely pure copper. 
Of the copper [x)wder obtained in this man- 
ner, 20, 30, or 30 parts, by w^eight, aecord- 
ingto the degree of hardness desired for 
the composition (the greater the quantity 
of copper used th'' harder w ill the composi- 
tion become), are thoroughly moistened 
in a cast-iron or porcelain mortar with 
sulphuric acid of 1.85 specific gravity; 
70 parts, by weight, of mercury are then 
adcied to this paste, the wdiole being con- 
stantly stirred. When all the copper 
has been thoroughly amalgamated with 
the mercury, the sulphuric acid is washed 
out again with boiling water, and in 13 
hours after it has become cold the com- 
position will be so hard that it ean bo 
polished. It is impervious to the action 
of dilute acids, alcohol, ether, and boil- 
ing water. It contains the same specific 
gravity, alike in the soft or the hard con- 
dition. When used as a cement, it can 
at any time be rendered soft and plastic 
in the following manner: If applied 
while hot and plastic to the deoxiaized 
surfaces of two pieces of metal, these 
latter will unite so firmly that in about 10 
or 12 hours the metal may be subjected 
to any mechanical process. The prop- 
erties of this composition render it 
very useful for various purposes, and it 
forms a most effective cement for fine 
metal articles which cannot be soldered 
in fire. 

II. — Bismuth, 5.5 parts; lead, 3; tin, 
1.5. 

in. Alloy d’Homburg. — Bismuth 
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3 parts; load, 3; tin, 3. This alloy is 
fusible at 251® F., and is of a silvery 
white. It is employed for rcj^roductions 
of inednls. 

IV. Alloy Valentino Rose. — Bismuth, 

4 to ti ])arts ; lea<l, 2 ]i:irts ; tin, 2 to 3 ]mrts. 
This alloy fuse*; at 212^ to 2.50® F. 

V. Alloy K(Ksc pere. — Bismuth, 2 
parts; lead, 2; tin, 2. This alloy fuses 
at 19<)° F. 

The remainder art ]ilastie alloys for 
rcprodueirifT euts, inttlals, coins, etc.: 

VI. — Bismuth, 1 parts; lead, 2 parts; 
tin, 1 part. 

VII. — Bismuth, 3 parts; load, 3 parts; 
tin, 2 ])arts 

A’’ 1 1 1. — Bismuth, i j)arts; lead, 2 parts; 
tin, 2 parts. 

IX. — ^ Bismuth, 5 parts; lead, 2 parts; 
tin. 3 parts. 

X. — Bismuth, 2 parts; lead, 2 parts; 
tin, 2 j)arts 


lampblack and table salt have been 
thrown. It is now ready for washing 
in clean water and drying in unsoiled 
sawdust. It is of the grcate.st importance 
that the surface to be gilded should ap- 
ear of a pale yellow tint all over. If it 
e too smooth the gold will not take hold 
easily, and if it be too dull it will require 
too much ffold to cover it. 

GOLD ALLOYS : 

Colored Gold Alloys. — The alloys of 
gold with copper have a reddish tinge; 
those of gold wdth silver are whiter, and 
an alloy of gold, silver, and copper to- 
gether is distinguished by a greenish 
tone. I^Ianiifacturers of gold ware 
make use of these different colors, one 
piece being frequently composed of 
several pieces of varying color. Below 
are given some of these alloys, with their 
colors: 


Quick - Water. — That the amalga m 
may easily take hold of bronze objects 
and remain there, it is customary to 
cover the perfectly cleansed and shining 
article with a thin coat of mercury, which 
is usually accomplished by dipping it into 
a so-called quick-w'ater bath. 

In the form of minute globules the 
mercury immediately separates itself 
from the solution and clings to the bronze 
object, which thereupon presents the 
appearance of being plated with silver. 
After it has been well rinsed in clean 
water, the amalgam may be evenly and 
without difficulty applied with the 
scratch brush. 

This quick-water (in reality a solution 
of mercurous nitrate), is made in the sim- 
plest manner by taking 10 parts of mer- 
cury and pouring over it 11 parts of 
nitric acid of a specific gravity equal to 
1.33; now let it stand until every part 
of the mercury is dissolved; then, while 
stirring vigorously, add 540 parts of 
water. This solution must be kept in 
closed flasks or bottles to prevent im- 
purities, such as dust, etc., from falling 
iDto it. 

The preparatory work on the object 
to be gilded consists mainlv in cleansing 
it from every trace of oxiclation. First, 
it must be well annealed by placing it in 
a bed of glowing coal, care being exer- 
cised that the heating be uniform. 
When cooled, this piece is plunged into 
a highly diluted sulphuric-acid bath in 
order to dissolve in a measure the oxide. 
Next it IS dipped in a 36® nitric-acid bath, 
of a specifle gravity equal to 1.33, and 
bru.shed off with a long brush; it is now 
dipped into nitric aad into which a little 



Gold 

Silver 

Copper 

Steel 

Cftd- 

miam 

I.. 

2 

G 

1 0 





II.. 

75 

0 

10. G 




8 4 

III.. 

71 

G 

11 4 

9.7 



4.3 

IV.. 

75 

0 

12 6 




12.5 

V.. 

1 

0 

2 0 





VI . 

4 

0 

3.0 

1.6 




VIJ.. 

14 

7 

7 0 

0.0 




VIII.. 

14 

7 

9 0 

4.0 




IX.. 

3 

0 

1 0 

1 0 




X. 

10 

0 

1.0 

4.0 




XL. 

1 

0 


1 0 




XII.. 

1 

0 


2.0 




XIII.. 

30 

0 

3.6 


2 

0 


XIV.. 

4 

0 



1 

0 


XV.. 

29 

,0 

ii.o 





XVI.. 

1 

3 



1 

.0 



Nos. I, II, III, and IV arc green gold; 
No. V is pale yellow; Nos. VI, VII, and 
VIII bright yellow; Nos. IX and X pale 
red; Nos. XI and XII bright red; Nos. 
XIII, XIV, and XV gray; while No. 
XVI exhibits a bluish tint. The finished 
gold ware, before being put upon the 
market, Is subjected to a special treat- 
ment, consisting either in the simple 
pickling or in the so-callcd coloring, 
which operation is coniluctcd especially 
with alloys of low degree of fineness, the 
! the layers a super- 
[old. 

silver considerably 
modifies the color of gold, and the jewel- 
er makes use of this property to obtain 
alloys of various .shades. The following 
proportions are to be observed, viz. : 


object being to gi 
ficial layer of pure 
The presence < 
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Cold 

Silver Copper 


Color of Gold 

ptr 

l.OUO 

oer 

1.000 

per 

1,000 

I. 

Green. . 

750 

250 


11. 

Dead leaves. . 

700 

300 


111. 

Sea gn'cn 

600 

400 


IV. 

Pjiik 

750 

200 

50 

V. 

I'biglisli yellow. . 

, 750 

125 

125 

VI. 

English white . . 

750 

1*50 

100 

VII. 

AV Inter 

750 

1 /() 

80 

VIII- 

licss wdiite 

750 

190 

60 

IX. 

Bed 

. 750 


250 


Other colored gold all<;ys arc the fol- 
lowing; 

X. Blue. — Fine gold, 75; iron, 25. 

XI. Dark Gray. — Fine g‘»ld, 9t; 
iron, C. 

Xir Pale Gray. — Fine gold, 101; 
Iron, 9. 

XJII. Cassel Yellow. ~ I'ine gold, '<5; 
fine silver, 12 i; rose oopjter, 12F 

The al)ove ligurcs are uiulcrstood to 
he hy weight. 

'rhe gold soldeis, known in France 
under the nanu's of soudurrs an <puirt 
(I3i carat), au turn (12 carat), and an 
deux (9 ta^'al), are composed of 3, 2, or 
1 part of gold respective ly with I part of 
an allc.y c<ui'>!istnig of two-lliirds siKcr and 
one-tliird coppt'r. (I old also f«)rms with 
aluminum aseriesof alloys of greatly vary- 
ing c()loratioii, the most curious of them, 
composed < f 22 paits of alumiinim for 8S 
parts of gold, ))o‘'.srssiiig a pretty purple 
shad<\ But all lliese alloy'-, of a highly 
crystalline base, are very biiltle and can- 
not be worked, for u hich reason their 
hamlsoine colorings have not yet been 
capable of being utilized. 

Enameling Alloy-'’. - - T. Transparent. 
— This alhiV slionhl po^ses^ the property 
of Iransinitting rays of light so as to give 
the highest po-.'ible ell'eet to the enamel. 
The allo> of goltl for transparent green 
should he pale; a red or copper alloy 
does not do for green cnaTriel, the copper 
lias a teiideiK-y to darken the eoK»^ and 
thus take away a jiart of its brlll'aney. 
The following alloy for lraiisj)arent 
green possesses about the nearest print, 
in color, to the enamel - -wd ich should 
Tepres('nt, as near as ])ossil)ie, the color 
and brillianey of the emerald- -that can 
be arrived at: 



ozs. 

dwls. 

grs. 

Fine gold 

.. 0 

IS 

8 

Fine silver 

.. 0 

1 

G 

Fine copper. . . . 

.. 0 

0 

10 


No Dorax must be used in the mel+ing 
of this alloy, it being of a rnore fusible 
nature than the ordinary alloy, and will 
not take so high a heat in enameling. 

II. Red Enamel.— The enamel which 
forms this color being of a higher fusing 


point, if proper care be not taken, the 
gold wdll melt first, and the work become 
ruined. In the preparation of red enam- 
el, tlie coloring matter is usually a*i oxide 
of geld, and this so raises the tempera- 
ture ai whicli it melts that, in order to 
prevent any mishap, the gold to be enam- 
eled Oil shui’ld iie what is called a 22- 
carat red, that is, it should contain a 
preponderance of copper in tin? alloying 
mixture so as to raise tlie fu'<iiig point of 
the gobl. The formula is; 

ozs. dw*s. grs. 

Fine gold 0 18 8 

Fine silver .0 0 10 

Fine copper 0 1 6 

Gold-leaf Alloys. — All gohl made into 
leaf IS more or less elloyed. The gold 
userl by the goldbeater alloyed ac- 
cording to tlie variety of c( lor retpiired. 
Fine gold is ct/mniorii y ^ opposed Uj be iii- 
eapalile of Ik'iul' re.bieerl to ihin lea\cs. 
This, howevei, i,'. nuL the ease, a 'chough 
its use for oidinary purpo^^'^ is unde- 
sirable on aeeouiil of its gi eater e*ost. It 
also adheres b} contact of one leaf with 
amilhcr, thus causing spoiled material 
and wa«te<l labor; but for W’ork exposed 
to the wcitther it is much preferable, as 
it is rnoie durable and does not tarnish 
or change color. 

'^riie folboving is a list of the principal 
classes of leaf recognized and ordinarily 
pre]mred by l^eatcrs wdtli the proportion 
of alloy they coiitaiii: 




Gold 

Silver 

Copper 



Krs. 

grs. 

grs. 

I 

Bed golil . . 

456-460 


20-24 

11. 

Ihde red 

464 


16 

III. 

].' tra deey 

456 

12 

12 

IV. 

Deep 

444 

24 

12 

V. 

( ition .... 

440 

30 

10 

VI. 

^ elli)w .... 

408 

72 

.... 

VII. 

Bale yellow 

384 

96 


Vlll. 

Lemon . . 

360 

120 


IX. 

Green or )alc 

312 

168 

... 

X. 

White. . . , 

210 

240 



Gold-Plate Alloys. — Gold, 92 parts; 
copper, 8 parts. 

II. — (bud, 84 parts; copper, 16 parts. 

III. — Gobi, 75 parts; cojiper, 25 parts. 

IMITATION GOLD. 

I,— One hundred pans, by weight, of 
copper of the purest auality; 14 of zinc 
or tin; t ot magnesia; J of sal ammoniac, 
limestone, and cream of tartar. The 
copper is first melted, hen the magnesia, 
sal ammoniac, limesb ne, and cream of 
tartar in powder are added separately 
and graduc*iiy. The whole mass is kept 
Stirred icr a haif hour, the zinc or tin 
being dropped in piece by piece, the stir* 
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nnff being kept up till they melt. Fi- 
nally the crucible is covered and the mass 
is kept in fusion 35 minutes and, the same 
being removed, the metal is poured into 
molds, and is then ready for use. The 
alloy thus made is said to be fine-grained, 
malleable, takes a high polish, and does 
not easily oxidize. 

II. — An invention, patented in Ger- 
many, covers a metallic alloy, to take 
the place of gold, 'vhich, even if exposed 
for some time to the action of aramonia- 
cal and acid vapors, does not oxidize or 
lose its gold color. It can be rolled and 
worked like gold and has the appearance 
of genuine gold without containing the 
slightest admixture of that metal. The 
alloy consists of copper and antimony in 
the approximate ratio of 100 to G. and is 
produced by adding to molten copper, 
as soon as it has reacmed a certain degree 
of heat, the said percentage of antimony. 
When the antimony has likewise melted 
and entered into intimate union with the 
copper, some charcoal ashes, magne- 
sium, and lime spar are added to the mass 
when the latter is still in the crucible. 

III. Aluminum Gold. — This alloy, 
called Nuremberg gold, is used for mak- 
ing; cheap gold ware, and is excellent for 
this purpose, as its color is exactly that of 
pure gold, and does not change in the air. 
Articles made of Nuremberg gold need 
no gilding, and retain their ccuor under 
the herdest usage; even the fracture of 
this alloy shows the pure golcfcolor. The 
compositioii is usually 00 parts of cop- 
per, 2.5 of gold, and 7.5 of aluminum. 

IV. — Imitation gold, capable of being 
worked and drawn into wire, consists oi 
950 parts copper, 45 aluminum, and 2 to 
5 of si) ver. 

V. — Chrysochalk is similar in com- 
position to Mannheim gold: 

I II 

Copper 90.5 58.68 

Zinc 7.9 40.22 

Lead 1.6 1.90 

In color it resembles gold, but quickly 
loses its beauty if exposed to the air, on 
account of the oxidation of the copper. 
It can, however, be kept bright for a long 
time by a coating of colorless varnish, 
which excludes the air and prevents 
oxidation. Chrysochalk is used for 

most of the ordinary imitations of gold. 
Cheap watch chains and jewelry are 
manufactured from it, and it is widely 
ased by the manufacturers of imitation 
bronze ornaments. 

Bfannheim Gold or Similor. — Mann- 
heim gold is composed (»f copper, zinc, 
and tin, in proportions about as followa: 



1 

11 

Copper 

... 83.7 

89.8 

Zinc 

... 9.3 

9.9 

Tin 

7.0 

0.6 


It has a fine yellow color, and wac 
formerly much used in makinj; buttons 
and pressed articles resembling gold. 
Later alloys, however, surpass it in color, 
and it has fallen somewhat into disuse. 
One variety of Mannheim gold, so 
called, contains 1.40 parts of brass 
(composition 3 Cua I Zn) to 10 of copper 
and 0.1 of zinc. 

Mosaic Gold.- -This is an alloy com- 
posed — with slight deviations — of 100 
arts of copper and 50 to 55 of zinc. It 
as a beautiful color, closely resembling 
that of gold, and is distinguished by a 
very fine grain, which makes it especially 
suitable for the manufacture of ca.s^ing.s 
which are afterwards to be gilded. Tlie 
best method of obtaining a thoroughly 
homogeneous mixture of the two metals 
is first to put into the crucible one-half 
of tlie zinc to be used, place the cover 
upon it, and fuse the mixture under a 
cover of borax at ns low a temperature 
as possible. Have ready the other half 
of the zinc, cut into small pieces and 
heated almost to melting, and when the 
contents of the crucible are liquid throw 
it in, a small portion at a time, stirring 
constantly to effect as intimate a inixtur« 
of the metals as possil)le. 

Oreide or Oroide (French Gold) — The 
so-called French gold, when polished, so 
closely resembles genuine gold in color 
that it can scarcely be distingui.shcd from 
it. Besides its beautiful color, it has the 
valuable properties of being very ductile 
and tenacious, so that it can easily be 
stamped into any desired shape; it also 
takes a high polisli. It is frequently 
used for the manufacture of spoons, 
forkr, etc., ]>ut is unsuitahle for this pur- 
pose on account of the large amount of 
copper contained in it, rendering it in- 
jurious to health. Tlie directions for 
preparing this alloy vary greatly. The 
products of some Paris factories show 
the following composition: 

I II III 

Copper 90 80.5 8G.21 

Zinc 10 14.5 31.52 

Tin 0.48 

Iron 0.24 

A special receipt for orcTde is the fol- 
lowing: 

IV. — Melt 100 parts of copper and 
add, with constant stirring, 6 parts of 
magnesia, 3.6 of sal ammoniac, 1.8 ot 
lime, and 9 of crude tartar. Stir ugmtw 



AtLOT* 


69 


thcroughlj, and kdd 17 pnrts of granu> 
lated zinc, and after nii\in^ it v\iiii tfie 
copper vigorous '^tiniug keep the 

alloy liquid for one iiour. Then eaie- 
fully remove the scum and pour oil the 
alloy. 

Pinchbeck. — This was first manufac- 
tured in England. Its d'lrk gold color 
is the best imitation of gold alloyed with 
copper. Being very ductile, it can easily 
be rolled out into thin plates, which can 
be given any desired shape hy stamping. 
It does not readily oxidize, and thus 
fulfills all the requirements for making 
cheap jewelry, which is its principal use. 


Copper 

88.8 

93.6 

Zinc 

. .. . 11.2 

0.4 

Copper 

. ... *.l 

1.28 

Zinc 


0.7 

Brass 

1.0 

0.7 


Palladium Gold. — Alloys of gold, cop- 
per, silver, and palladium have a brown- 
Lsh-red color and are m^arly as hani as iron. 
They are soiuetiines (a'though rarely) 
used for the bearings for the axles of the 
wheels of fine watches, as they invite little 
friction and do not rust in the air. The 
corn position used in the Swiss aiid Eng- 
lish watch factories consists usually of 
gold IH parts, mpper parts, silver 11, 
and palladium fi. 

Talmi Gold. — The name of talnii gold 
W’tas first a[jplied to articles of iew'elrv, 
chains, earrings, bracelets, etc., brougfit 
from Paris, and distinguished hy beau- 
tiful workmanship, a low price, and 
great durability. Later, when this al- 
loy had acquired a considerable reputa- 
tion, articles w’erc introduced under the 
same name, hut which were really made 
of other metals, and which retain'^d their 
beautiful gold color only as long as they 
were not used. The fine varieties of talmi 
gold are manufactured from brass, cop- 
per, or tombac, covered with a thin plate 
of gold, eoinhined with the base by roll- 
ing, under strong pressure. The plates 
are then rolled out by passing through 
rollers, and the coating riot only acquires 
considerable density, but adheres so 
closely to the base that the metal will 
keep its beautiful appearance for years. 
Of late, many articles of talmi gold 
have been intnKluced whose gold coat- 
ing is produced by electroplating, and 
is in many cases so thin that hard 
rubbing will bring through the color of 
the base. Such ai tides, of course, are 
not durable. In genuine talmi gold, the 
coating, even though it may be thin, ad* 
lieres very closely to the base, for the rea* 


son that the two metals are actually 
welded by the rolling, and also because 
alloyed gold is always used, which is 
much harder than pure gold. I'he pure 
gold of electroplating is very soft. The 
compositiou of some varieties of talmi 
gold are here given. It will be seen that 
the content of gold varies greatly, and 
the durability of the alloy w ill, of course, 
correspond to this. The alloys I, II, III 
are genuine Paris talmi gold; IV, V, and 
VI are electroplated imitations; and 
II is an alloy of a wrong composition, 
to which the gold does not adhere firmly: 


I. 

II. 

III. 

.v.j 

vl 

VI. 

VTL 


Copper 

89.9 

90.8 

90.0 
90.7 
88.2 

87.5 

83.1 

93.5 

84.5 

86.0 


Zmo Tin 

9.3 

8.3 

8.9 

89.0 ) 

11.4 f • •• 

12.4 [ 

17.0 ) • 

6.6 ) 

15.8 f ■ *• 

12 0 1.1 


Iron Golc* 
l.J 
O.f 

.... O.t 

0.5 


0.3 

0.05 


Japanese Alloys. — In Japan some 
specialties in metallic alloys are in use of 
which the composition is as folbiw.s; 

Shadke consists of copper with Irom 1 to 
10 per cent of gold. Articles made from 
this alloy are laid in a pickle of blue 
vitriol, alum, and verdigris, until they 
acquire a hlulsh-black color. 

Gui-shi-hu-ichi is an alloy of cop^r 
containing 30 to 50 per cent of silver. It 
possesses a peculiar gray shade. 

Mokuine consists of several comrosi* 
tions. Thus, about 30 gold foils (geo* 
uine) are welded together with shadke. 
copper, silver, and gui-shi-bu-ichi and 

g ierccd. The pierced holes are, after 
rmly hammering together the plates, 
filled up w’ith the above-named pickle. 

The finest Japanese brass consi.sts of 
10 parts copper and 8 pnrts zinc, and is 
called siachu. The bell metal kara kane 
is composed of copper 10 pnrts, tin 10 
parts, iron 0.5 part, and zinc 1.5 parts. 
The copper is first fused, then the re* 
maining metals are added in rotation. 


GERMAN SILVER OR ARGENTAN. 

The composition of this alloy varies 
con.sidcrahly, but from the adjoined fig- 
ures an average may be found, whicD 
will represent, approximately, the normal 
composition: 


Copper 50 to 66 parts 

Zinc 19 to 31 parts 

Nickel 13 to 18 pnrts 


The properties of the ciifTerent kinds 
such as their colcc ductility, fusibility- 
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etc., vary with the proportions of the 
single metals. For making spoons, forks, 
cupSi candlesticks, etc., the most suitable 
proportions are 50 parts of copper, 25 of 
zinc, and 25 of nickel. This metal has 
a beautiful blue- white color, and does 
not tarnish easily. 

German silver is sometimes so brittle 
that a spoon, if allowed to tall upon the 
floor, will break; this, of course, indicates 
faulty composition. Hut the following 
table will snow how the character of the 
alloy changes with the varying percent- 
age of the metals composing it: 



Co per 

Zino 

N ickel 

Quality 

I. 

S 

3 .5 

4 

Piiicst quality. 

II. 

8 

3.5 

6 

Beautiful, but 
refractory. 

III. 

8 

6 . 5 

3 

Ordin.ary, 

readily fus- 
ible. 

IV. 

52 

26.0 

22 

h irst quality. 

V. 

59 

30 0 

11 

Second quality. 

VI. 


31 0 

6 

Third quality. 

The foil 

owing 

analyse.s give further 


particulars in regard to different kinds 
of German silver: 


Tor ahe<*t 

Cop- 

per 

Ziue 

Nickel 

I^ad 

Iron 

(Freiifh) . . 

>0 0 

31 3 

18 7 

1 

(French) . . 

50.0 

30 0 

20.0 


(French) . . . 

58 3 

25 0 

16 7 


Vienna. . . . 

.50 0 

25 0 

25 7) 



Vienna . . . 

55.6 

22.0 

22 0 



Vienna 

60.0 

20 0 

20.0 



Berlin 

54.0 

28.0 

18 0 



Berlin 

55 5 

20 1 

17.5 



English 

63.34 17.01 

10.13 

.. 1 ... 

English. . . . 

62.40 22.15 

15.05 


English. . . . 

6*3.63 26 05 

10.85 

...... 

English. . . . 

57.40 25. 

13.0 

... 

3.0 

Chinese. . 

26.3 

86 8 

36.8 

. . ... 

Chinese. . 

43.8 

40 6 

15.6 

... 


Chinese. . . 

45.7 

36.9 

17 9 



Chinese. . . . 

10 4 

25.4 

31.6 


2.8 

Ca.stings 

IS. 5 

24.3 

24.3 

2.9 

• . • 

Castings. . . . 

54.5 

21.8 

21 8 

1.9 


Castings 

58.3 

19.4 

19.4 

2.9 

• • • 

Ca.stings. . . . 

57 8 

27.1 

14.3 

0.8 

• mm 

Castings. . . 

57. 

20.0 

20.0 

3.0 



In some kinds of German silver arv, 
found varying Quantities of iron, man- 
ganese, tin, and very frequently lead, 
added for the purpose of ehanging the 
properties of the alloy or cheapening the 
cost of production. Hut all these metals 
have a detrimental rather than a bei»e- 
ficial effect upon the general character of 
the alloy, and especially lessen its power 


of resistance to the action of dilute acids, 
one of its most valuable properties. 
Lead makes it more fusible; tin acts 
somewhat as in bronze, making it denser 
and more resonant, and enabling it to 
take a higher polish. With iron or man- 
ganese the alloy is whiter, but it be- 
comes at the same time more refractory 
and its tendency toward brittleness is 
increased. 

SUBSTITUTES FOB GERMAN SIL- 
VER. 

There are many formulas for alloys 
which claim to be substitutes for Ger- 
man silver; but no one of them has yet 
become an article of general commerce. 
It will be si.fTicient to note these ma- 
terials briefly, gniiig the composition of 
the most iiijportaiit. 


Nickel Bronze. 

-This 

is prepared by 

fusing togetlier 

very 

higlilv 

purifle<l 

nickel (99.5 pv;r 

cent) with copper, tin. 

and zinc. bronze is produced contain- 

ing 20 pfi* cent 

of nickel, light-colored 

and very hard. 




Bismuth Bronze. — 




I 

11 

III IV 

Copper 

25.0 

45.0 

69 0 47.0 

Nickel 

21.0 

3*2.5 

10 0 30.» 

Antimony 

50.0 



Bismuth 

1.0 

1.0 

1.0 o.i 

Tin 


16.0 

15.0 1.0 

Zinc 


21 5 

20.0 21.0 

Alurniiuim ... 



1.0 ... 


1 is bard and very lustrous, suitable 
for lamp reflectors and axle bearings; II 
is hard, resonant, and not atfecte^l by 
sea water, for parts of sl ips, pipes, tele- 
graph wires, and pl.ino strings; III and 


V are for cu[»s, spoons. 

etc. 


Manganese Argentan. 



Cupper 

.52 to 50 

parts 

Nickel 

17 to 15 

•* 

Zinc 

5 to 10 

•• 

Mangane-ic ... . 

1 to 5 

4« 

Copper, with 15 per 

cent plnisphorns 

3 to 5 

•« 

Readily cast for objects of art. 


Aphtite. — 

Iron 

.. ..86 

parts 

Nickel 

. . . .23 

«« 

Tungsten 

4 

«• 

Copper 

5 

ft 

Arguzoid. — 

Copper 

. 55 78 

parts 

Zinc 

. 23.198 

tt 

Nickel 

. 13 406 


Tin 

. 4 . 035 

«• 

Lead 

. 3 . 544 

• • 


Silver white, almost ductile, suited fof 
artistic purposes. 
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Ferro - Argentacu — 

Copper 70.0 parts 

Nickel 20.0 “ 

Zinc.. 5.5 « 

Cadmium 4.5 “ 

Re.scmblcs silver; worked like German 
fiber. 

Silver Bronze. — Manpjancse, 18 per 
cent; aluniiiuiin, 1.2 per cent; silicium, 

5 per cent; zinc, 111 per r-ent; copper, 67.5 
per cent. Tlie electric resistance of .sil- 
ver bronze i.s greater than that of Ger- 
man silver, hence it ought to Ixi highly 
guitable for rheostats. 

Instrument Alloys. — The following 
are suitable for nhysical ami optical in- 
struments, metallic mirrors, telescopes, 
etc.: 

I. — Copper, 62 parts; tin, 33 parts; 
lead, 5 parts. 

II. — Copper, 80; antimony, 1 1 ; lead, 9. 

III. — Copper, 10; tin, 10; antimony, 
10; lead, 40. 

IV. — Copper. 30; tin, 50; silver, 2; 
arsenic, 1. 

V. — Copper, 66; tin, 33. 

VI. — Copper, 64; tin, 26. 

VIL— Steel, 90; nickel, 10. 

VIII. -- Platinum, 60, copper, 40. 

IX. — Platinum, 4."), steel, 55. 

X. — I’latmum, 55, iron, 45 

XI. — Platinum, 15; steel, S5. 

XII. — Platinum, 20; copixT, 79; ar- 
senic, 1. 

XIII. — Platinum, 62; iron, 28; gold, 

10 . 

XIV. — Gold, 48; zinc, 52. 

XV. — Steel, 50; rliodiuin, 50. 

XVI. — IMatiiuim, 12; indium, 88. 

XVII. — Copper, 89.5; tiu, 8.5; zinc, 2. 

LEAD ALLOYS. 

The following alloys, principai;y lead, 
are used for various purposes; 

Blbra Alloy. — This contains 8 parts of 
bismuth, 9 of tin, and 38 to 40 ot lead. 

Metallic Coffins. — Tin, 40 parts; lead 
45 parts; copper, 15 parts. 

Plates for Engraving. — I. — Lead, 84 
parts; antimony, 16 parts. 

II. — Lead, 86 parts; antimony, 14 
parts. 

III. --I .end, 87 parts; antimony, 12 
parts; copper, 1 part. 

IV. — l.ead, 81 parts; antimony, 14 
parts; tin, 5 parts. 

V. — I.ea<l, 73 parts; antimony, 17 
parts; zinc, 10 parts. 

VT. — Tiu, 53 parts; lead, 43 parts; 
antimony. 4 parts. | 


Hard lead is made of l&nd, 8^ traits: 
antimony, 16 parts. 

Sheet Metal Alloy. — 


Tin 35 parts 

Lcatl 250 parts 

Copper 2.5 parts 

Zinc 0.5 part 


1 This alloy has a fine white color, and 
can be readily rfdled into thin sheets. 
For that reason it is well adapted for 
lining tea chests and for the production 
of tobacco and chocolate wrappers. The 
copper and zinc are used in the form 
of hne shavings. The alloy should be 
immediately cast into thin plates, which 
can then be passed through rolls. 

MAGNETIC ALLOYS. 

Alloys wdiich can be magnetized most 
strongly are composed of copper, loan- 
gaiiese, and aluminum, the quantities of 
manganese and aluminum being pro- 
portional to their atomic weights (55.0 to 
27 1, or about 2 to 1). The maximum 
magnetization increases rapidly with 
increase of manganese, but alloys con- 
taining much manganese are exceedingly 
brittle and cannot be wrought. The 
highest practicable proportion of man- 
ganese at present is 24 per cent. 

These magnetic alloys were studied by 
llenslrr, Hanpt, and Starck, and Gum- 
licli lias recently examined them at the 
rh\ sikaliseli - teehnische Reichsanstalt, 
with very remarkable and interesting re- 
sults. 

The two alloys examined were com* 

posed as follows: 

Alloy 1. — Copper 61 5 per cent; man* 
ganese, 23.5 per cent, aluminum, 15 per 
cent; lead, U.l per cent, with traces of iron 
and silicon. 

Alloy 11. — Copper, 67.7 per cent; 
manganese, 20.5 per cent; aluminum, 
10.7 per cent; lead, 1.2 per cent, with 
traces of iron and silicon. 

Alloy 11 could be w'orked without dif« 
ficiilty, but alloy I was so brittle that it 
broke under thelianimer. A bar 7 inches 
long and \ inch thick was obtained by 
grinding. This broke in tw'o during the 
measurements, but, fortunately, without 
invalidating them. Such a materal is 
exddently unsuited to practical uses. 

The behavior of magnetic alloys at 
high temperatures is very peculiar. Al- 
loy 1 is indifferent to temperature chan- 
ges. which scarcely affect its magnetic 
properties, but the behavior of alloy II is 
very different. Prolonged heating to 280® 
F. produces a great increase in its capa- 
bility of magnetization, which, after 544 
I hours’ heating, rises from 1.9 to S.2 kilo- 
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f au99, approaching the strength of alloy 
. But when alloy II is heated to 329° 
F., its capability of magnetization fails 
again and the material suffers permanent 
iniury, w^hich can be partly, but not 
wholly, cured by prolonged heating. 

Another singular phenomenon was 
exhibited by both of these alloys. When 
a bar of iron is magnetized bv an electric 
current, it acquires its full magnetic 
strength almost instantaneously on the 
closure of the circuit. The magnetic 
alloys, on the contrary, do not attain 
their full magnetization for several min- 
utes. In some of the experiments a 
gradual increase was observed even after 
the current had been flowing five minutes. 

In magnetic strength alloy I proved 
far superior to, alloy II, which con- 
tained smaller proportions of manga- 
nese and aluminum. Alloy I showed 
magnetic strengths up to 4.5 kilogauss, 
while the highest magnetization ob- 
tained with alloy II was only 1.9 kilo- 
gauss. But even alloy II may be called 
strongly magnetic, for its maximum mag- 
netization is about one-tenth that of good 
wrought iron (18 to 20 kilogauss), or 
one-sixth that of cast iron (10 to 12 
kilogauss). Alloy I is nearly equal in 
magnetic properties to nickel, which can 
be magnetized up to about 5 kilogauss. 

MANGANESE ALLOYS: 

Manganese bronze is a bronze de- 
prived of its oxide by an admixture of 
manganese. Tlie rnaiigaiicse is used as 
copper manganese containing 10 to 30 
per cent manganese and added to the 
bronze to the amount of 0,5 to 2 per cent. 

Manganese Copper. — The alloy.s of 
copper with manganese have a beauti- 
ful silvery color, considerable ductility, 
great hardness and tenacity, and are 
more readily fusible than ordinary 
bronze. A special characteristic is that 
they exactly fill out the molds, with- 
out the formation of blowholes, and pre- 
sent no difficulties in casting. 

Cuproraaiiganese is suitable for many 
urposes for which nothing el.se but 
rouze can advantageously be u.sed, and 
the cost of its production is no greater 
than that of genuine bronze. In pre- 
paring the alloy, the copper is used in the 
form of fine g-ains, obtained by pouring 
melted copper into cold water. The.sc 
copper grain.s are mixed with the dry 
oxide of manganese, and the mixture put 
into a crucible holding about 66 pounds. 
Enough space must be left in the cruci- ^ 
ble to allow a thick cover of charcoal, f 
as the manganese oxidizes easily. The | 
crucible is placed in a wcU-drawing | 


wind furnace and subjected to a strong 
white heat. The oxide of manganese is 
completely reduced to manganese, which 
at once combines with the copper to form 
an alloy. In order to prevent, as far as 
possible, the access of air to the fusing 
mass, it is advisable to cover the crucible 
with a lid which has an aperture in the 
center for the escape of the carbonic 
oxide formed during the reduction. 

When the reduction is complete and 
the metals fused, the lid is removed and 
the contents of the crucible stirred with 
an iron rod, in order to make the alloy 
as homogeneous as possible. By re- 
peated rernelting of the cupromanganese 
a considerable quantity of the man- 
ganese is reconverted into oxide; :t is, 
therefore, advisable to make the casta 
directly from the crucible. When 'poured 
out, the alloy rapidly solidifies, sod re- 
sembles in appearance good German 
silver. Another reason for avoiding re- 
melting is that the crucible is strongly 
attacked by the cupromanganese, and 
can be used but a few times. 

The best kinds of cupromanganese 
contain between 10 and 30 per cent of 
manganese. They have a beautiful 
white color, are hard, tougher than cop- 
per, and can be worked under the ham- 
mer or with rolls. Some varieties of 
cupromanganese which are especially 
valuable for technical purposes are given 
below: 



I 

11 

Ill 

IV 

Copper 

75 

60 

65 

60 

Manganese. 

25 

25 

20 

20 

Zinc 

, , 

15 

5 


Tin 

. 



10 

Nickel 

. . 

. 

10 

10 


Manganin. — Tiiis is an alloy of copper, 
nickel, and manganese for electric re- 
sistances. 

MIRROR ALLOYS : 

Amalgams for Mirrors. — I. — Tin, 70 
parts; mercury, 30 piirts. 

II. — For curved mirrors. Tin, 1 part; 
lead, 1 part; bi.s ninth, 1 part; mercury, 9 
parts. 

III. — For glass balls. Tin, 80 parts; 
mercury, 20 parts. 

IV. — Metallic cement. Copper, SO 
parts; mercury, 70 parts. 

V. — Mirror metal. — Copper, 100 pans; 
tin, 50 parts; Chinese copper, 8 parts; 
lead, 1 part; antimony, 1 part. 

Reflector Metals. — I. — (Cooper's.) 
Copper, 35 parts; platinum, 6; zinc, 2; 
tin, 16.5; arsenic, 1. On account of the 
hardness of tltts -alloy, it takes a very 
high polish; it is impervious to the effects 
of the weather, and is therefore remark- 
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Mj well adapted to the manufacture 
of mirrors for nne optical instruments. 

II. — (Duppler's.) Zinc, 20 parts; sil- 
ver, 80 parts. 

III. — Copper, 66.22 parts; tin, 33.11 
parts; arsenic, 0.67 part. 

IV. — Copper, 64 parts; tin, 32 parts; 
arsenic, 4 parts. 

V. — Copper. 82.18 parts; lead, 9.22 
parts; antiiriony, 8.60 parts. 

VI. — (lattle's.) Copper, 60.01 parts; 
tin. .30.82 parts; zinc, 2.44 parts; arsenic, 
1.83 parts. 

Speculum Metal. — Alloys consisting 
of 2 parts of copper and 1 of tin can 
be very brilliantly polished, and will 
serve for mirrors. Good speculum metal 
should have a very fine-grained fracture, 
should be white an<l very hard, the high- 
est degree of polish depcnrling upon these 
qualities. A composition to meet these 
requirements must contain at least 3.5 to 
36 per cent of copper. Attempts have 
frequently been made to increase the 
hardness of s[x‘c*ulum metal by additions 
of nickel, anliinony, and ar-'cnic. With 
the exception of nickel, these substances 
have the effect of causing the inelal to 
lose its high luster easily, any consid- 
erable quantity of arsenic in particular 
having this effect. 

The real speculum inctal seems to lx? 
a combination of the foriinila ( u^Sn, 
composed of copper (58 21 per fin 

31.7. An all t»y of this nature i> some- 
times separated from ordnance bron/e 
by ineorreet treatment, causing llie so- 
called till s[>ols, but this has not the pure 
white color which distinguishes tlie spee- 
iilura metal containing 31 5 percent of tin. 
By increasing the percentage of copper 
the color gradually shades into yellow; 
with a larger amount of tin into blue. It 
is dangerous toincrea.se the tin too miieli, 
as this changes the other properties of the 
alloy, and it becomes too brittle to be 
worked. Below' is a table show' ng difTer- 
ent compositions of speculum metal. The 
standard alloy is undoubtedly the best. 

Arne- Sil- 


Copper 

Standard 

Tin 

Zino 

UlC 

ver 

alloy. . . . 68.21 
Otto’s 

31.7 



.... 

alloy. . . . 68.5 
Richard- 

31.5 


.... 

.... 

son’s alloy 65.3 
Sollit’s al- 

30.0 

0.7 

2. 

2. 

loy 64.6 

Chinese 

speculum 

31.3 

4.1 Nickel 

Anti- 

metal. . . 60.83 


— 

8.5 

Old Roman 63.30 

10.05 


UJUU/ 

17.29 Lead 


PALLADIUM alloys. 

I. — An alloy of palladium 24 parts, 
gold 80, is white, hard as steel, unchange- 
able in the air, and can, like the othei 
alloys of palladium, be used for dental 
purposes. 

II. — Palladium 6 parts, gold 18, sil- 
ver 11. and copper 13, gives a reddish- 
brown, liard, and very fine-grained 
alloy, suitable for the bearings of pivots 
in clock works. 

The alloys of most of the other plati- 
num metals, so called, are little used on 
account of their rarity and costliness. 
Iridium and rliodium give great hardness 
steel, but llie commercial rhodium 
and iridium steel, so called, frequently 
eontnins not a trace of either. Tlie alloy 
of iridium w’ith osmium has great hard- 
ness and resistance and is recommended 
for pivots, fine instruments, and points 
of ship comf)asses. 

Palladium Silver. — This alloy, com- 
posed of 9 parts of palladium and 1 of 
silver, i-> used almost exclusively for den- 
tal pur{)osf‘s, and is well suited to the 
manufacture of artificial teeth, as it does 
not oxidize. An alloy even more fre- 
quently used than this consists of plati 
nuin lb parts, palladium 8, and gold 6. 

Palladium Bearing Metal. — This allo^ 
is ex+reiiM'ly liard, .aiid is used instead of 
jewel bearings in watches. It is coni- 
posf-d of jndhuliuii) 21 parts, gold 72, 
silver 41, cop[)CT 92. 

PLATINUM ALLOYS. 

Platinum has usually been alloyed 
with silver in gobisinilh’s work, 2 parts 
silver to 1 of pl.'tiniini lieing taken to 
form the favorite “platinum silver.** 
The object has been ti> produee an alloy 
having a white apjiearancc, w hieh lan be 
polished, and at the same time has a 
low' melting point In adfiition to this 
latinum alloy tlie following are well 
nown: 

I. — A mixture of 7 parts platinum with 
3 parts irirhuin. Tli.s gives to platinum 
the hardness of steel, wliieh can be still 
further increased by taking 4 parts of 
iridium. 

II. — .\n alloy of 9 parts platinum and 
1 part iridium is used by tlie French in 
the iiiamifacture of measuring instru- 
ments of great resisting power. 

CompouTitls of copper, nickel, cad- 
niiiim, and tungsten are also used in the 
construction of parts of w'atches; the lat- 
ter acquire considerable hardness with- 
out becoming magnetic or rusting like 
steel. 

III. — For this purpose a compound of 
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ot.75 parts platinum, 18 parts copper, 
1.25 parts cadmium, and 18 parts nickel 
is much reconiinendcd. 

IV. — Very ductile platinum - copper 
alloys have also been made, e. g., tlie so- 
called Cooper gold, coiL>i.'iling of 3 parts 
platinum and 13 parts copper, which is 
almost equal to 18-carat gold in regard 
to color, finish, and ductility. If 4 per 
cent of platinum is taken, these latter 
alloys acquire a rose-red color, while a 
golden-yellow color can be produced by 
Further adding from 1 to 2 per cent (in 
all 5 to 6 per cent) of platinum. The 
last-named alloy is extensively used for 
ornaments, likewise alloy V. 

V. — Ten parts platinum, 60 parts 
nickel, and 220 parts brass, or 2 parts 
platinum, 1 part nickel and silver re- 
spectively, 2 parts brass, and 5 parts 
copper; this also gives a golden yellow 
color. 

VI. — For table mensils a favorite alloy 
^s composed of 1 part platinum, 100 parts 
.nickel, and 10 parts tin Articles made 
of the latter alloy are m pervious to at- 
mospheric action and keep their polish 
for a long time. Pure white platinum 
alloys have for some time been used in 
dental work, and they have also proved 
serviceable for jewelry. 

VII. — A mixture of 30 parts platinum, 
10 parts gold, and 3 parts silver, or 7 
parts platinum, 2 parts gold, and 3 parts 
silver. 

VIII. — For enameled articles. Plati- 
num, 35 pans; silver, 05 parts. First 
fuse the silver, llieii add the platinum 
in the spongy form. A good solder for 
this is platinum 80 parts, copper 20 
parts. 

IX. — For pens: Platinum, 4 parts; 
silver, 3 parts; copper, 1 part. 

Platinum Gold. — Small quantities of 
platinum change the characteristics of 
gold in many respects. With a small 
percentage the color is noticeably lighter 
than that of pure gold and the alloys are 
extremely elastic; alloys containing more 
than 20 per cent of platinum, however, 
almost entirely lose their elasticity. The 
melting point of the platinum gold alloy 
is high, and alloys containing 70 per cent 
of platinum can be fused only in the 
flame of oxyhydrogen gas, like platinum 
itself. Alloys with a smaller percentage 
of platinum can be pr<‘pared in furnaces, 
but require the .strongest white heat. 
In order to avoid the chance of an im- 
perfect alloy from too low a temperature. 
It is always safer to fu.se them with the 
oxyhydrogen flame. The alloys of plat 
iQuiu and gold have a somewhat lim« 


ited application. Those which cordain 
from 5 to 10 per cent of platinum are 
used for sheet and wire in the manu- 
facture of artificial teeth. 

Platinum-Gold Alloys for Dental Pur- 


Platinum 6 14 10 

Gold 2 4 6 

Silver 1 6 

Palladium 8 


Platinum Silver. — An addition of plat- 
inum to silver makes it harder, but also 
more brittle, and thanges the white color 
to gray. An alloy which contains only 
a very small percentage of platinum is 
noticeably darker in color than pure 
silver. Such alloys are prepared under 
the name of platine au litre, containing 
between 17 and 35 per cent of plati- 
num. I'hcy arc almost exclusively used 
for dental purposes. 

Imitation Platinum. — I. — Brass, 100 
parts; zinc, 05 parts. 

II. — Brass, 1 cM) parts; zinc, 75 parts. 

HI. — Copper. 5 })arts; nickel, 4 parts; 
zinc, li I'aits, ;intiint)ny, 1 pari; lead, 1 
part; iron, 1 part; tin, 1 part. 

Cooper’s Pen Metal. — This alloy is 
especially well adapted to the manufac- 
ture of pens, on ;u‘(‘()iint of its gr»‘at Iiard- 
ness, clast leity, ami power of resistance 
to atrno^pllerlc inlliieiiec's, and would 
certainly iiave siqxascafi'd steel if it were 
po- sible to proiliiee it more clieiiply than 
js the case. Tlic eoni[)t)sitit)n-, must fre- 
quently used for pen metal are copper 
1 part, platinum 4, and silver 3; or, 
copper 21, platiiniin 50, and silver 36. 

^ Pens have been manufactured, con. 
sisting ot several sectit>ns, eacli of a dil 
ferent alloy, suited to the special purpose 
of the part. Thus, for instance, the 
sides of the pen arc made of the elastic 
composititin just described; the upper 
part is of an alloy of silver and iilatinum; 
and the point is made either of minute cut 
rubies or of an extremely haril alloy of 
osmium and iridium, joined to the body 
of the pen by melting in the flame of 
the oxyhydrogen blowpipe, 'riie price of 
sncli pens, made of expensive inatt*rials 
and at the cost of great labor, is of course 
excecilingly high, but their excellent 
qualities repay the e.xtni expense. They 
are not in the least nirocted by any kind 
of ink, are most durable, and can be used 
constantly for years williout showing any 
signs of wear. 

The great hardness and resistance to 
the atmosphere of Cooper’s alloys make 
them very suitable for manufacturing 
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mathematical instniinents where great 

{ )recision is required. It ran scarcely 
)e calculated how long a chronorictcr. 
for inslaiKC, whose wdieels arc construct- 
ed of this iilhjy, will run before showing 
any irregiihinti(‘s <lne to \v»ar. In the 
construction of such iristrunuMits. the 
j)rii;e of tlie material is -n \ to h»* taLeri 
lilt » accoiinl, since the cev^.t of the hih )r 
in their manufaeture so far exceeds this. 

PEWTER. 

T'his ii an alloy of tin and le.id onl‘\ 
or of tin with anlimony amt 
The first is projierly calltd p<.v»ter. 

T hree varieties are known in iia<lc 

I (Plate Pewter). — From tin, '<!♦ per 
cent: aritimoiiN, 7 per cent; bismuth --lud 
i'o[»per, of each 2 per cent; fusetl to- 
gether. [\sed to make plates, t4‘a])ots, 
etc. T'akes a fine polish. 

11 (Triple Pewter). — ^Frorn tin, 79 
ptT (.cut; antimony, 15 nor cent; h'i 1. 

(i p('r c<Mit; as tlic last, t sed for »LS«u»r 
articles, s\rin;,'cs, toys, etc, 

111 (Ley Pewter).— From tin, SO 
per cent; had, '•20 pei cent ’ sc.! for 
rm’isures, iiik.'.laiids, efr; 

COL I mg to (he report of a Frciich ! 
coin mission, fauicr (ontaiicng 
tiuin IS parts of ha<; to 82 p.uts ot tin is 
iirisaf'Mor rocasurv for wre^ami -:.i.il..r 
hipior*^. and, i mlct d, for aii\ < , o’' n- 

Klis 4 \pO‘'(‘(l t«) COllt.U t \\lti‘ looii 4'r 

l)(‘\ 4T ir<'s I'lio spe I'l' gL ..tv 

of p<'\\iti ui l iaiice IS r 7'v't il 0 he 
'■/’■.ilcr j| coi'l. iiis Jill c.'(4ss 4»r 1« d. 
and i*> iLihle to pi.Ac |,on-m i> ’( !ie 
preplan tioM>. ol tln^c metals ma\ 1). .;p- 
proNi ina tely d<'tcrmi ned frtun liiespcnlic 
gr.ivily . hut correi lly only b\ an assay 
for the pm pose. 

SILVER ALLOYS: 

Aluiuinuui Silver. — Alummimi and 
silvi'r form beautiful while al' *vs which 
ur<' ennsiderahly hardtT than pme alii- 
iiiimiin, ami taken v^-ry liigli [>< ish J'iicv 
have the advantage <>v«'r t'op.per allo\s 
of being uiicli.i ng^al by e.\pt»sure t ) tlic 
air, ami retaining their while color 
'ITe properties of aluminum and silver 
bMovs vary considcialily aceorihiig to 
the percentage of aluminum. 

I --An alloy of 100 parts of aliiniinuui 
ir.d 5 parts of silver is very similar to 
pure Aluminum, hut is liur‘ler ami takes 
li Oner polish. 

II.-— (^ne hundred and si\t>-ninr parts 
of aliiniiniim and 5 of «ilver make an 
elastic alloy, recommended for wdlth 
springs and dessert knives. 

Hi — An alloy of equal parts of silver 
^ad alununum is as bard £b brouze. 


I IV. — Five parts of aluminmn and 1 

] part of silver make an alloy that is eas- 
ily wi^'-k *d. 

V.- Also aluminiiin, 3 parts, and sil- 
ver. i p irt. 

"• i Tiers- Argent. — T’liis alloy i.s pre* 
paie4* dnedy m Paris, and used for the 
ina/ '.fuct.jre of various utensils. As in- 
dfi.ited by it> naric (one-third silver), 
it e<»nsists of .‘]8 .'k'i parts of ".ilver and 
I GO 00 jiarfs of aluminum its advan- 
tages over silver coinst in its lower price 
' and greater hardness; jt can al'-o be 
stimipeil and engraved more easily than 
tic* alloys of cf»pper and silver. 

\TL — T'his Is a hard alh y which has 
hei'n found \cry useful for tijc opera ting 
lf‘viTs of certain machines, suf h ns the 
sji.'M-ing lever of a typcwTitcr. 'J'he metal 
ru.w giUicr illy used f.jr this puipo.se by 
the various typewriter companies is “alu- 
minum silver,” or “silver metal.” The 
prop(/rtions are given as follows; 

( upper 57 00 

Nickel 20 00 

Zm? 20 00 

.\luminum 3 00 

This alloy when used on typewriting 
machines is nickel- plated for the sake cf 
lliv first a('peAranc(‘. hot so far as corro- 
lb con. •••rued, nickrluig is luineces- 
■>ary. jTie alloy is still ami strong and 
c.iiiimt he hen' to iny extent v ithout 
l.'-f'al .ng, especially if the percentage of 
aiuminurn is iiuiu'aveii to 3.5 fier cent; 
0 eaiti free from tuuholes and blow 
hold's; tile liquid rnetal romplctoly fills 
ihe imdd. giving sharp dean castings, 
true to TKittern; it^ i-ost is not greater 
than brass its color is silver white, 
and ds hardness makes it bUsceptihle to 
a high polish. 

Arsenic, — Alloys winch contain small 
quantities ot arsenic are ver' ductile, 
have a beautiiui white color and were 
t4>rrnerly us.vi in England in the man- 
ufaeture of tableware. They are not- 
however. suitable for this purpose, on 
aefount ot the poi.soiious character of 
the arsenic. They are composed usually 
of t9 parts of silver, 49 of copper, and 2 
of arsenic. 

China Silver. — Copner 65.24 per cen^s 
tin, 19,52 per cent: nicKel, Id.OC' p^ r cent; 
silver, 2.U5 per cent. 

Copper- Silver.-— When silver is alloyed 
vdlli C4>f>|)(r only one proportion is known 
wdiicli will give a iuiihu*m casting. The 
proportion is 72 p.,r cert silver to 98 per 
cent copper. With more silver than 
per cent the center ol a cast bar will be 
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riclier than the outside, which chills 
first; while with a less percentage than 
78 per cent the center of the bar will be 
poorer and the outside richer than the 
average. This characteristic of silver- 
copper alloys is known to metallurgists 
as ^segregation.” 

When nickel is added to the silyer and 
copper, several good allovs may be 
formed, as the following hrench com- 
positions: 

I II III 

Silver S3 40 20 

Copper S7-48 30-40 45-55 

Nickel 85-30 80-30 85-35 

The whitening of alloys of silver and 
copper is best accomplished by anneal- 
ing the alloy until it turns black on the 
surface. Cool in a mixture of 80 parts, by 
weight, of concentrated sulphuric acid to 
1,000 parts of distilled water and leave 
therein for some time. In place of the 
sulphuric acid, 40 parts of potassium 
bisulphate may be used per 1,000 parts 
of liquid. Repeat the process if neces- 
sary. 


Copper, Silver, and Cadmium Alloys. 

— Cadmium adaed to silver alloys gives 
great flexibility and ductility, witnout 
affecting the white color; these proper- 
ties are valuable in tlie manufacture of 
silver-plated ware and wire. The pro- 
portions of the metals vary in these al- 
loys. Some of the most important vari- 
eties are given below. 



Silver 

Copper 

Cadmium 

I... 

. . . 980 

15 

5 

II.... 

. . 950 

15 

35 

III.. . 

. . . 900 

18 

88 

IV.. . 

. . . 860 

80 

180 

V... 

. .. 666 

85 

309 

VI.. . 

. . . 667 

50 

884 

VII... 

. . . 500 

50 

450 


In preparing these alloys, the great 
volatility of cadmium must be taken 
into account. It is customary to pre- 
pare first the alloy of silver and copper, 
and add the cadmium, which, as in the 
case of the alloys of silver and zinc, must 
be wrapped in paper. After putting it 
in, the mass is quickly stirred, and the 
alloy poured immediately into the molds. 
This is the surest way to prevent the 
volatilization of the cadmium. 


Silver, Copper, Nickel, and Zinc Alloys. 
—These alloys, from the metals con- 
tained in them, may be characterized as 
argentan or German silver with a cer- 
tain percentage of silver. They have 
been used for making small coins, as in 
the older coins of Switzerland. Being 
quite hard, they have the advantage of 


wearing well, but soon lose their beau* 
tiful white color and take on a disagree* 
able shade of yellow, like poor brass. 
The silver contained in them can be 
regained only by a laborious process, 
which is a great drawback to their use 
in coinage. The composition of the 
Swiss fractional coins is as follows; 

20 cen- 10 cen- 5 cen- 
timeu tunes timea 


Silver 15 10 5 

Copper 50 55 00 

Nickel 25 25 25 

Zinc 10 10 10 


Mousset’s Alloy. — Copper, 59 06; sil- 
ver, 87.56; zinc, 9.57; nickel, 3.12 Thn 
alloy is yellowish with a reddish tinge 
but white on the fractured surface It 
ranks next after Argent- Ruolz, >\luch 
also contains sometimes certain quanli 
ties of zinc, and in this case may Le 
classed together with the alloy just de^ 
scribed. The following alloys can be 
rolled into sheet or drawn into wire: 


I II 111 

Silver 33.3 34 40.0 

Copper 41.8 42 44.6 

Nickel 8.6 8 4.6 

Zinc 16.3 16 :0.8 


Japanese (Gray) Silver. — An alloy i^ 
prepared in Japan which consists of 
eciual parts of copper and silver, and 
wliich IS given a beautiful gray c'olor l>v 
boiling in r solution of alum, to which 
copper .sulphate and verdigris are added. 
The st»-calicd “niokiim,” also a Japanese 
alloy, is prepared by placing thin plates 
of gold, silver, copper, and the alloy just 
described over each other and stretch- 
ing tliem under the hammer. The cross 
.sections of the thin plates obtained in 
this way show the colors of the different 
metals, which give them a peculiar 
striped appearance. Mokum is prin- 
cipally used for decorations upon gold 
and .silver articles. 

Silver-Zinc. — Silver and zinc have 
great aflinity for each other, and alloys 
of these two metals arc therefore easily 
made. The required quantity of zinc, 
wrapped in paper, i.s thrown into the 
melted and strongly heated .silver, the 
mass is thoroughly stirred with an iron 
rod, and at once poured out into molds. 
Alloys of silver and zinc can be obtained 
which are both ductile and flexible. An 
alloy consisting of 8 parts of zinc and 1 
of silver closely resembles silver in color, 
and is quite ductile. With a larger pro- 
portion of zinc the alloy becomes brittle, 
in preparing the alloy, a somewhat larger 
quantity of cine must be taken than the 
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finished alloy is intended to contain, as a 
small amount always volatilizes. 

Imitation Silver Allo3rs. — There at-e a 
number of alloys, composed ot different 
metals, which resemble silver, and may 
be briefly mentioned here. 

I. — Warne’s metal is composed of tin 
10 parts, bismuth 7, and cobalt 3. It 
is white, fine-grained, but quite difficult 
to fuse. 

II. — Tonca’s metal contains coppei 5 
parts, nickel 4, tin 1, lead 1, iron 1, 
zinc 1, antimony 1. It is hard, difficult 
to fuse, not very ductile, and cannot bs 
recommended. 

III. — Trabuk metal contains tin 87.5, 
nickel 5.5, antimony 5, bismuth 5. 

IV. — Tourun- Leonard's metal is com- 
posed of 500 parts of tin and 64 of bell 
metal. 

V. — Silveroid is an alloy of copper, 
nickel, tin, zinc, and lead. 

VI. — M inargent. Copper, 100 parts; 
nickel, 70 parts; tungsten, 5 parts; alu- 
minum, 1 part. 

VII. — Nickel, 23 parts; aluminum, 
5 parts; copper, 5 parts; iron, 65 parts; 
tungsten, 4 parts. 

VI J I. — Aigasoid. Tin, 4.035; lead, 
3 544; copper, 55.780; nickel, 13.406; 
'dne, 23.198; iron, trace. 

SOLDERS : 

See Sublers. 

STEEL ALLOYS: 

See also Steel. 

For Locomotive Cylinders. — This mix- 
ture consists of 20 per cent .steel castings, 
old steel springs, etc.; 2Q per cent No. 2 
coke iron, and 60 per cent scrap. From 
this it is stated a gemd solid metal can be 
obtained, the ca.stings being free from 
honeycfimbing, and firishing belter than 
the f»rdinary east-iron mixture, over which 
it has the advantage of 24 per cent great- 
er strength. Its constituents are: Sili- 
con, 1.51; manganese, 0.33; phosphorus, 
0.65; .sulphur, 0.068; combined carbon, 
0.62: graphite, 2.45. 

Nickel .steel is composed of nickel 36 
per cent .steel 6t per cent. 

Tungsten .steel is crucible steel with 
5 to 12 per cent tungsten. 

STEREOTYPE METAL. 

Lead 2 parti- 

Tin 3 parts 

Pis m lit h-. 5 parts 

The melting point of this alloy is 190® 
F. Tlie alloy is rather costly bee\js(‘ 
of the amount of bismuth which it 
contains. The following mixtures are 
cheaoer: 


Tin 

Lead 

Bismuth 

Antimony.. . 

TIN ALLOYS : 


1 II III 1 7 

13 1 t 

1 5 1.5 2 

2 8 3 5 

1 


Alloys for Dentists* Molds and Diei» 
— I. — Very hard. Tin, 16 parts; anti* 
mony, 1 part; zinc, 1 part. 

II. — Softer than tne former. Tin, 8 
parts; zinc, 1 part; antimony, 1 part. 

III. — Very hard. Tin, 12 parts; an* 
timony, 2 parts; copper, 1 part. 

Cadmium Alloy, about the Hardness 
of Zinc. — Tin, 10 {^rts; antimony, 1 part; 
cadmium, 1 part 


Tin-Lead. — Tin is one of those metals 
which is not at all susceptible to the 
action of a(ids, hile lead, on the other 
hand, is \ery easily attacked by them. 
In .such alloys, consequently, used for 
cooking utensils, the amount of lead 
must be limited, and should properly not 
exceed 10 or 15 per cent; but cases have 
been known in (»ith the so-called tin con- 
tained a third port, by weight, of lead. 

Alloys containing from 10 to 15 ner 
cent lead have a beautiful vbite cofor, 
are con'^idcrably harder than pure tin, 
and much dieaper. Aiany albAs of tin 
and lead are very lustrous, and are used 
for stage jeuelry and mirrors for reflect- 
ing the light of lamps, etc. An especially 
brilliant alloy is called ‘'lahlun bril- 
liants. ” It is used for stage jev elry, and 
consi.Nts of 29 parts of tin ai-.d 19 of lead. 
It is poure<l into molds faceted in thf 
same way as diamonds, and v lien seen 
by artificial light, the effect is that of dia- 
monds. Other alloys of tin and lead are 
employed in the manufnctiiie of toys. 
These niu-.t fill the molds and 

must also be cheap, and therefore as 
much as 50 per cent of lend is used. 
Toys can also be made from tyre rr etal, 
winch i.s even cheaper lhati tne alloys 
of tin and lead, but has the disadvantage 
of readily breaking if the articles arc 
sh.arply oent. The alloys of tin and 
lead give very good castings, if sharp iron 
or brass molds are used 


I^ad 19 parts 

Tin 29 parts 


This alloy is very bright and pcssessea 
a permanent sheen. It is well adopted 
for the making of artificial gems for 
stage use. It is customary in carrying 
out the process to start with two parts of 
tin and one part of lead. Tin i.s added 
until a sample drop which is nlloved to 
fall upon an iron pLie forms a mirror. 
The artificial gems are produced by 
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dipping into the molten alloy pieces of 
glass cut to the proper shape. The tin 
coating of metal which adheres to the 
glass cools rapidlv and adheres tena- 
ciously. Outwardly these artificial gems 
appear rough and gray, hut inwardly they 
are highly reflective and quite deceptive 
when seen in artiflcial light. 

If the reflective surfaces be coated 
with red. blue, or green aniline, various 
colored effects can be obtained. In- 
stead of fragile glass the gems may be 
produced by means of well-polished 
pieces of steel or bronze. 

Other Tin-Lead Alloys. — Percentage 
of lead and specific gravity. 


P. c. 

S. G. 

P. C. 

S G. 

0 

.. .. 7.290 

28 

8 105 

1 

. .. 7.316 

29 

8.137 

2 

. .. 7.342 

30 

8.169 

3 

... 7.369 

31 ... . 

8.202 

4 

. .. 7.396 

32 . . . 

8 235 

5 

. .. 7.4 23 

. . . 

8.268 

6 

. .. 7.450 

34 ... 

8.302 

7 

. .. 7.477 

35 

. . . 8 33f> 

8 

. .. 7.505 

36 . . . 

. . .. 8 379 

9 

. .. 7.533 

37 

8.405 

10 

. . . 7.562 

38 ... . 

. . . . 8 440 

n 

... 7.590 

39 . . . 

8,470 

12 

... 7 619 

40 

. . . . 8.512 

13 

. .. 7.618 

41 

. , 8.548 

14 

. .. 7.677 

42.. .. 

8 584 

15 

. . . 7.700 

43 .... 

. . , . 8.621 

16 

. .. 7.735 

44 

. . . . 8 658 

17 

. . . 7.764 

45 ... . 

. . . . 8.095 

18 

. .. 7.794 

46 

8.732 

i9 

. .. 7.824 

47.. .. 

8.770 

20 

... 7 . 854 

48. . . . 

8 808 

21 

... 7.885 

49 . . 

8 846 

22 

. . . 7.916 

50 

. . . . 8.884 

23 

... 7.947 

60 ... . 

. . . 9.299 

24 

... 7.978 

70.. .. 

. .. 9.7.36 

25 

. . . 8 . 009 

80 . . . 

. .. 10.225 

26 

... 8 041 

90 ... , 

10.767 

27 

. .. 8.073 

100 ... 

11.370 


Tin Statuettes, Buttons, etc. — 

1. — Tin 4 parts 

Lead 3 parts 

This i.s a very soft solder wliich sharp- 
ly reproduces all details. 

Aiiother easily fusible alloy but some- 
what harder, is the following; 


II. — Tin 8 parts 

Lead 6 parts 

Antimony 0.5 part 


Miscellaneous Tin Alloys. — I. — Alger 
Metal. — Tin, 90 parts; antimony, 10 
parts. This alloy is suitable as a protector. 

II. Argentine Metal. — Tin, 85.5 per cent; 
antimony, 1 L5 per cent. 

III. — Ashberry metal is composed of 
78 to 82 parts of tin, 16 to 20 of antimony, 
2 to 3 of copper. 


IV. Quen’s Metal. — Tin, 0 parts; lead, 
1 part; antimony, 1 part; bismuth, Ipart. 

Type Metal. — An alloy which is to 
serve for type metal must be readily 
cast, fill out the molds sharply, and 
be as hard as possible. It is difficult to 
satisfy all these requirements, but an 
alloy of antimony and lead answers the 
purpose best. At the present day there 
are a great many formulas for type 
metal in which other metals besides 
lead and antimony arc used, either to 
make the alloy more readily fusible, as 
in the case of additions of bismuth, or 
to give it greater power of resistance, 
the latter ocing of especial importance 
for types iJiat are subjccteil to constant 
use. Copper and iron have been rec- 
ommended for this purpose, but the 
I fusibility of the alloys is greatly im- 
I paired by these, and the manufacture of 
I the types is oonsotpiently more iliflicnlt 
• than will in alloy of lead and antimony 
{ alone. In the following tiible some al 
1 loys suitable for casting type are given: 


1 

Ix‘aci 

Arti- 

mony 

C(n>- 

per 

miith 

Zino 

Tin 

Nick' 

el 

3 

1 






II 

5 

1 






III 

10 

1 

, , 





IV 

10 

2 


i 




V 

70 

18 

2 



10 


VT 

60 

20 

, , 



20 

, , 

Vll 

55 

25 




20 


VI! I 

55 

30 




15 


IX 

100 

30 

8 

2 


20 

8 

X 

6 


4 


90 




The French and English types contain 
a certain amount of tin, as snown by the 
fuliowing analyses: 

En^1..hTyp.-, 


1 II HI 

Lead 69.2 61.3 55.0 55 

Antimony... 19.5 18 8 22 7 30 

Tin 9 1 20 2 22.1 15 

Copper 17 

Ledebur gives the composition of type 
metal as follows: 

I II III IV 

Lead 75 60 80 82 

Antimony... 23 25 20 14.8 

Tin 22 15 .. 3.2 


WATCHMAKERS’ ALLOYS: 

See Watclimakers' Formulas. 

WHITE METALS. 

The so-called white metals are em- 
ployed almost c.xrlusively for bearings, 
'^Soe Anti-friction Metals under Alloys.) 
In the technology of mechanics an ac- 
curate distinction is made between the 
different kinds of metal.s for bearings; 
and they may be classed in two groups, 
zed brass and white metal. The red- 
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brass bearings are characterized by great 
hardness and power of resistance, and 
arc principally used for bearings of heav- 
ily loaded and rapidly revolving axles. 
For the axles of large and heavy fly- 
wheels, revolving at great speed, bearings 
of red brass are preferable to white metal, 
though more expensive. 

In recent years many machinists have 
found it advantageous to £:ul>stitute for 
the soft alloys generally in use for bear- 
ings a inelal almost as hard as the axle 
itself. Phosphor bronze (q. v.) is fre- 
quently employed for this purpose, as it 
can easily be made as hard as wrought 
or cast steel. In this case the metal is 
used in a thin layer, and serves only, 
as it were, to fill out the small interstices 
caused by wear on the axle and bearing, 
the latter being usually made of some 
rather easily fusible alloy of lead and tin. 
Such bearings arc very durable, but ex- 
pensive, and can only be used for large 
machines. For small machines, ruo- 
ning gently and uniformly, white-metal 
bearings are preferred, and do exeeilcut 
work, if the axle is not too heavily loaded. 
For axles which have a high rate of revo- 
lution, bearings made of (piite hard 
metals are cht>sen, and with proper care 
— which, indeed, mu.st be given to bear- 
ings of any material — they will last for a 
long time without needing repair. 
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Other white bearing metala ate: 

XXI. — Tin, 8.5; antimony. 10; cop- 
per, 5 parts. 

XXn. — Tin, 42; antimony. 16; lead. 
42 parts. 

XXIII. — Tin, 72; antimony, 26; cop- 
per, 2 parts. 

XXIV. — Tin, 81; antimony, 12.6; 
copper, 6.5 parts. 


White Metals Based on Copper. — 

I. — Copper, 65 parts; arsenic, 55 parts. 

II. — Copper, 64 parts; arsenic, 50 
parts. 

III. — Copper, 10 parts; zinc, 20 parts; 
nickel, 30 parts. 

IV. — Nickel, 70 parts; copper, 30 
parts; zinc, 20 parts. 

V. — Nickel, 60 parts; copper, 30 parts; 
zinc. 80 parts. 

VI. — Copper, 8 parts; nickel, 4 parts; 
zinc, 4 parts. 

VII. -—Copper, 10 parts; nickel, 5 
parts; zinc, 5 parts. 

VIII. — Copper. 8 parts; nickel, S 
parts; zinc, 4 parts. 

IX. — Copper, 50 parts; nickel, 26 
parts; zinc, 25 parts. 

V. — Copper, 55 parts; nickel, 24 
parts; zinc, 21 parts. 

XL — Copper, 55 parts; nickel, 24 parts; 
zinc, 16 parts; iron, 2 parts; tin, 8 parts. 

IX, X., and XI are suitable for table- 
ware. 

XII. — copper, 67 parts, and arsenic, 
53 paits. 

XIII. — Copper, 63 parts, and arsenic, 
57 parts. 

XII and XIII are bright gray, un- 
alTected by the temperature of boiling wa- 
ter; they arc fusible at red heat 

White Metals Based on Platinum. — 

I. — Platinum, 1 part; copper, 4 parts; 
or platinum, 1^ parts; copper, .Si parts. 

II. — Platinum, 10 parts; tin, 90 parts; 
or platinum, 8 parts; tin, 92 parts. 

III. — Platinum, 7 parts; copper, 13 
parts; tin, 80 parts. 

IV. — Platinum, 2 parts; steel. 98 parts. 

V. — Platinum, 2.5 parts; steel, 97.5 
parts. 

IV and V are for gun metal. 

Miscellaneous White-Metal Alloys. — 

I. I'^ur lining cross-head slides: Lead, 
65 parts; antimony, 25 parts; copper, 
10 parts. Some object to white metal 
containing lead or zinc. It has been 
found, however, that lead and zinc 
have properties of great use in these 
alloys. 

It.— Tin, 85 parts; antimony, 71 
parts; cupper, 71 parts. 

III. — TLin, 90 parts; copper, 3 parts; 
antimony, 7 parts. 



80 


ALUMINUM AND ITS TREATMENT 


ZINC ALLOYS: 

Bidery Het«l. — This is sometimes 
composed of 31 parts of zinc, 2 parts of 
copier, and 2 parts of lead; the v/hole is 
melted on a layer of rosin or wax to avoid 
oxidation. This metal is very resistive; 
it does not oxidize ii;i air or moisture. It 
takes its name from the town of Bider, 
near Hyderabad (India), where it was 
prepared for the first time industrially 
tor the manufacture of different utensils. 

Other compositions of Indian Bidery 
metal (frequently imitated in England) 
are about as follows: 

P.C. P.C. P.C. 

Copper... 3.5 11.4 16 

Zinc 93.4 84.3 112 

Tin 1.4 2 

Lead 3.1 2 9 4 

Erhardt recommends the following as 
being both ductile and hard: 

Zinc 89 to 93 

Tin 9 to 6 

J.cad 2 to 4 

Copper 2 to 4 

The tin is first melted, and the lead, 
zinc, and copper added successively. 

Zinc-Nickel. — Zinc, 90 parts; nickel, 
10 parts. Used in powder form for 
painting and cloth printing purposes. 

Platine for Dress Buttons. — Copper, 
43 parts; zinc, 57 parts. 

UNCLASSIFIED ALLOYS: • 

Alloys for Drawing Colors on Steel. — 
Alloys of various composition are suc- 
ces.sfully used for drawing colors on steel. 
To draw to a straw color use 2 parts of 
lead and 1 part of tin, and melt in an 
iron ladle. Hold the steel piece to be 
drawn in the alloy as it melts and it will 
turn to straw color. This mixture melts 
at a temperature of about 437® F. For 
darker yellow use 9 parts of lead to 4 
parts of tin. which melts at 458® F. For 
purple, use 3 parts of lead to 1 part 
of tin, the melting temperature being 
482° F. For violet, use 9 parts of lead 
to 2 parts of tin. which melts at 494® F. 
Lead Tvilhoul any alloy will draw steel 
to a dark blue. The above apply to 
steel only since iron requires a somewhat 
greater neat and is more or less uncer- 
tain in handling. 

Alloy for Pattern Letters and Figures. 
— A good alloy for casting pattern letters 
t nd figures and similar small parts of 
iron, or pla.ster mold.s, is made of 
lead 80 parts, and antimony 20 par'is. 
A better alloy will be lead 70 parts, an- 


timony and bismuth each 15 parts. To 
insure perfect work the molds should 
be q^uite hot by placing them over a Bun- 
sen burner. 

Alloy for Caliper and Gage-Rod Cast- 
ings. — A mixture of 30 parts zinc to 'lO 
parts aluminum gives a light and' durable 
alloy for gage rods and caliper legs; the 
gage rods must be steel tipped, for the 
alloy is soft and wears away too rapidly 
for gage points. 

Alloys for Small Casting Molds. — Tin, 
75 parts, and lead, 22 parts; or 75 parts 
of zinc and 25 parts of tin; or 30 parts of 
tin and 70 parts of lead; or 60 parts of 
lead and 40 parts of bismuth. 

ALLOYS FOR METAL FOIL: 

See Metal Foil. 

ALMOND COLD CREAM: 

See Cosmetics. 

ALMOND LIQUEURS: 

See Wines and I..iquors. 

ALTARS, TO CLEAN: 

See Cleaning Preparations and Meth- 
ods. 

ALUM: 

Burnt Alum. — I. — Heat the alum in a 
porcelain dish or other suitable vessel 
till it liquefies, then raise and continue 
the heat, not allowing it to exceed 400®, 
till aqueous vapor ceases to be disen- 
gaged, and the salt has lost 47 per cent of 
Its weight. Reduce the residue to pow- 
der, and preserve it in a well -stoppered 
bottle. — (Joolcff. 

II. — Heat ordinary alum (alumina 
alum) with constant stirring in an iron 
pan in which it will first melt quietly, 
and tlien commence to form blisters. 
Continue heating until «t dry white ma.ss 
of a loo.se character remains, which is 
powdered and kept in well-closed glasses. 

ALUM BATH: 

See Photography. 


Aluminum and its Treatment 

HOW TO COLOR ALUMINUM: 

Blanching of Aluminum. — Aluminum 
is one of the metals most inalterable by 
air; nevertheless, the objects of aluminum 
tarnish quickly enough without being 
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watered. They may be restored to their 
mat whiteness in the following manner: 
Immerse the aluminum articles in a 
boiling bath of caustic potash; next 
plunge them auickly into nitric acid, 
rinse and let ary. It must be under- 
stood that this method is applicable only 
to pieces entirely of aluminum. 

Decolorized Aluminum. — Gray or un- 
sightly aluminum may be restored to its 
white color bv washing with a mixture 
of SO parts of borax dissolved in 1,000 
parts of water, with a few drops of am- 
monia added. 

Mat Aluminum. — In order to impan 
to aluminum the appearance of mac 
silver, plunge the article into a hot bath 
composed of a 10-per-cent solution of 
caustic soda saturated with kitchen salt. 
Leave it in the bath for 15 to 20 seconds, 
then wash and brush; put back into the 
bath for half a minute, wash anew and 
dry in sawdust. 

To Blacken Aluminum. — I,-— The sur- 
face of the sheet to be colored is polished 
with very fine emery powder or finest 
emery cloth. After polishing pour a 
thin layer of olive oil over the surface 
and heat slowly over an alcohol fiame. 
Large sheets must, of course, be heated 
in the drying oven. After a short while 
pour on oil again, in order to obtain ab- 
solute uniformity of the coating, and heat 
the plate once more. Under the action 
of the heat the plate turns first brown, 
then black, according to the degrees of 
heat. When the desired coloration has 
been attained, the plate is polished over 
again, after cooling, with a woolen rag 


or soft leather. 

II. — White arsenic 1 ounce 

Sulphate of iron .... 1 ounce 

Hydrochloric acid . . 12 ounces 

Water 12 ounces 


When the arsenic and iron ire dis- 
solved by the acid add the water. The 
aluminum to be blackened should be 
well cleaned with fine emery powder 
and washed before immersing in the 
blackening solution. When the deposit 
of black is deep enough dry off with fine 
sawdust and lacquer. 

Decorating Aluminum. — A process for 
decorating inuminum, patented in Ger- 
many, prescribes that the objects be first 
corroded, which is usually done with 
caustic soda lye, or, better still, by a new 
method which consi.sts in heating 3 parts 
of sulphuric arid with 1 part of water to 
140® to 158® F., in an enameled ^-essel. 
Into this liquid dip the aluminum arti- 


cles, rinsing them off clean and then dry- 
ing them well. The corroded articles 
are now placed in ^ bath consisting of 
1,000 parts of alcohol (90 per cent), 
1.50 parts of antimony, 250 parts of 
chemically pure hydrochloric acid, 100 
parts of manganous nitrate, and 20 parts 
of purified and finally elutriated graph- 
ite. In this bath, which is heated to 
86®-95® F., the objects are left until 
fumes develop around them, which takes 
place in a few seconds. Now they are 
put over a coal fire or similar arrange- 
ment until the alcohol is burned I’p and 
there is no more smoke. After they are 
somewhat cooled off, they are laid into 
cold water and worked with a brush, then 
rinsed with water and well dried. The 
pieces are now provided with a gray me- 
tallic coating, consisting mainly of anti- 
mony, manganese, and graphite. This 
metallic layer renders them cajiablc of re- 
ceiving a lacquer which is best prepared 
from 1,000 parts of alcohol (90 per cent), 
60 parts of sandarac, 100 parts of shellac, 
ana 100 parts of nigrosine (black aniline 
color). Then the articles are (juickly 
but thoroughly rinsed off, dried in 
warmed air io» a few minutes, and baked 
in ovens or 'Ver a moderate coal fire 
until they do not smoke any more and no 
more gloss can be seen. Finally they 
are rubbec} with a cotton rag saturated 
with thin linseed-oil varnish, and the ob- 
jects thus treated now appear dull black, 
like velvet. The covering withstands all 
action of the weather, so that cooking 
vessels coated with this varnish on the 
outside can be placed on tlie tire without 
injury to the coating. If the articles are 
engraved, the aluminum appears almost 
glossy white under the l>Iack layer at the 
engraved places. When the pieces hR\e 
been provided with the gray metallic 
coating, colored lacquer may also be 
applied with the brush. In this manner 
paintings, etc., may be done on alu- 
minum, while not possible on unprepared 
aluminum surfaces, which wdl not retain 
them. 

Making Castings in AUiminum. — The 
method adopted in preparing molds 
and cores for aluminum w’ork is neces- 
.sarily somewhat the same as for brass, 
but there are particular points which 
need attention to insure successful work. 
Both in the sand and the making of the 
molds there are some small difference.^ 
which make considerable variation in 
the results, and the temperature at which 
the metal is poured is a consideration of 
some importance. 

In selecting the sand, which should 
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not have been previously used, that of a 
line Rfain should be chosen, but it should 
not have any excess of aluminous matter, 
or it will not permit of the free escape 
of gases and air, this being an important 
matter. Besides this, the sand must be 
used as dry as possible consistent with its 
holding against the flow of the metal, 
and having only moderate compression 
in ramming. 

In making the molds it is necessary 
to remember that aluminum has a large 
contraction in cooling, and also that at 
certain temperatures it is very weak and 
tears readily, while all metals shrink 
away from the mold when this is 
wholly outside the casting, but they 
shrink on to cores or portions of the 
mold partly inclosed by metal. Thus, 
if casting a plate or bar of metal, it will 
shrink away from the mold in all direc* 
tions; but if ca.sting a square frame, it 
shrinks away from the outside only, 
while it shrinks on to the central part 
or core. With brass, or iron, or such 
metals, this is not of much importance, 
but with some others, including alumi- 
num, it is of great importance, because 
if the core or inclosed sand will not give 
somewhat with the contraction of the 
metal, torn or fractured castings will be 
the result. Doth for outside and inside 
molds, and with cores used with alu- 
minum, the sand should be compressed 
as little as possible, and hard ramming 
must in every case be avoided, particu- 
larly where the metal surrounds the sand. 
The molds must be very freely vented, 
and not only at the joint of the mold, 
but by using the vent wire freely through 
the body of the mold itself; in fact, for 
brass the venting would 1 '* considered 
excessive. With aluminuuj it is, how- 
ever, necessary to get the air off as rapid- 
ly as possible, because the metal soon 
gets sluggish in the mold, and unless it 
runs up quickly it runs faint at the edges. 
The ingates should be wide and of fair 
area, but need careful making to prevent 
their drawing where they enter the cast- 
ing, the method of doing this being 
known to most molders. 

If it is considered desirable to use a 
specially made-up facing sand for the 
molds where the metal is of some thick- 
ness, the use of a little pea or bean meal 
jWill be all that is necessary. To use this, 
first dry as much sand as may be re- 
quired and pass through a 20-mesh sieve, 
and to each bushel of the fine sand rub 
in about 4 quarts of meal, afterwards 
again passing through the sieve to insure 
regular mixing. This sand should then 
be damped as required, being carefid 


that all parts are equally moist, rubbing 
on a board being a good way to get it 
tough, and in good condition, witn the 
minimum of moisture. 

The molds should not be sleeked with 
tools, but they may be dusted over with 
plumbago or steatite, smoothing with 
a camers-hair brush, in cases in which a 
very smooth face is required on the 
castings. Preferably, however, the use 
of the brush even should be avoided. 
Patterns for aluminum should be kept 
smooth and well varnished. 

In melting the metal it is necessary to 
11 '6 a plumbago crucible which is clean 
and wnich has not been used for other 
metals. Clay or silica crucibles are not 
good for this metal, especially silica, on 
account of the metal absorbing silicon 
and becoming hard under some condi- 
tions of melting. A steady fire is neces- 
sary, and the fuel should reach only 
about halfway up the crucible, as it is 
not desirable to overheat the crucible or 
metal. The metal absorbs heat for 
some time and then fuses with some ra- 
pidity, hence the desirability of a steady 
neat; and as the metal should be poured 
when of a claret color under the film of 
oxide which forms on the surface, too 
rapid a heating is not advisable. The 
molding should always be well in ad- 
vance of the pouring, because the metal 
should be used as soon as it is ready; for 
not only is waste caused, but the metal 
loses condition if kept in a molten state 
for long periods. The metal should be 
poured rapidly, but steadily, and when 
cast up there should not he a large head 
of metal left on top of the runner. In 
fart, it is rather a disadvantage to leave 
a large head, as this tends to draw rather 
than to feed the casting. 

With properly prepared molds, and 
careful melting, fluxes a*-e not required, 
but ground cryolite — a fluoride of sodium 
and aluminum — is sometimes used to 
increase the fluidity of the metal. In 
using this, a few ounces according to 
the bulk of metal to be treated is put 
into the molten metal before it is taken 
from the furnace, and well stirred in, 
and as soon as the reaction apparently 
ceases the pot is lifted and the metal at 
once skimmed and poured. The use of 
sodium in any form with aluminum is 
very undesirable, however, and should 
be avoided, and the same remark applies 
to tin, but there is no objection to alloy- 
ing with zinc, when the metal thus pro- 
duced is sold as an alloy. 

Aluminum also ca.sts very well in molds 
of plaster of Paris and crushed bath 
bricK when such molds are perfectly dry 
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and well vented, smoothness being se- 
cured by brushing over with dry stea- 
tite or plumbago. When casting in 
metal molds, tiiese should be well 
brushed out with steatite or plumbago, 
and made fairly hot before pouring, as in 
cold molds liie metal curdles and be- 
comes sluggish, with the result that the 
castings run up faint. 

To Increase the Toughness, Density, 
and Tenacity of Aluminum. — For the 
purpose of improving aluminum, with- 
out increasing its specific gravity, the 
aluminum is mixed with 4 to 7 per cent 
of phosphorus, whereby the density, te- 
nacity, and especially the toughness are 
said to be enhanced. 

WORKING OF SHEET ALUMINUM : 

The great secret, if there is any, in 
working aluminum, either pure or al- 
loyed, consists in the proper lubricant 
and the shape of the tool. Another 
great disadvantage in the proper working 
of the metal is that, when a manufac- 
turer desires to make up an article, he 
will procure the pure metal in order to 
make his samples, which, of course, is 
harder to work than the alloy. Hut the 
different grades of aluminum sheet u Inch 
arc on the market are so numerous for 
different cla.sses of work that it might 
be advisable to consider them f(»r a mo- 
ment before passing to the method of 
working them. 

The pure metal, to begin with, can 
be purenased of all degrees of hardness, 
from the annealed, or what is known as 
the “dca<l soft*' stock, to the pure alumi- 
num hard rolled. I’lien conies a harder 
grade of alloys, running from “dead 
soft’* metal, which wdl draw up hard, to 
the same metal hard rolled; and, still 
again, another set of allots which, per- 
haps, are a little harder still when hard 
rolled, and will, when starting w ith the 
“dead soft,” spin up into a uten il which, 
when finished, will probably be as stiff as 
brass. These latter alloys are finding 
a large sale for replacing brass used in all 
classes of manufactured articles. 

To start with lathe work on aluminum, 
probably more difficulty has been found 
Lere, especially in working pure metal, 
and more complaints are ncard from 
this source than from any other. As 
stated before, however, these difficulties 
can all be readily overcome, if the proper 
tools and the proper lubricants are used, 
as automatic screw machines are now 
made so that they can be operated when 
working aluminum just as readily as 
when they are working brass, and in 
som<> cases more readily. To start with 


the question of the tool, tiijs should be 
made as what is known as a “shearing 
tool,” that is, instead of a short, stubby 
nint, such as would be used in turning 
rass, the point should be lengthened 
out and a lot of clearance provided on 
the inside of the tool, so as to give the 
chips of the metal a good chance to free 
themselves and not cause a clogging 
around the point of the tool — a simi- 
lar tool, for instance, to what would be 
used for turning wood. 

The best lubricant to be used would 
be coal oil or water, and plenty of it. The 
latter is almost as good as coal oil if 
enough of it is used, and with either of 
these lubricants and a tool properly 
made, there should be no difficulty what- 
soever in the rapid working of aluminum, 
either on the lathe or on automatic screw 
machines. 

To go from the lathe to the drawing 
press, the same tools here would be used 
in drawing up shapes of aluminum aS 
are used for tVawing up brass or othei 
metals; the only precaution necessary 
in this instance being to use a proper 
lubricant, which in this case is a cheap 
grade of vaseline, or ift 'Some cases lard 
oil, but in the majority of instances better 
results will Le secured by the use of 
vaseline. Aluminum is probably sus- 
ceptible of deeper drawing with less 
occasion to anneal than any of the other 
commercial metals. It requires but 
one-third or one-fourth of as much an- 
nealing as brass or copper. For in- 
stance, an article which is now nianu- 
faetured in brass, requiring, say, three or 
four operations before the article is fin- 
ished, would probably have to be an- 
nealed after every operation. With 
aluminum, how’ever, if tlie proper grade 
is used, it is generally possible to perform 
these three operations without annealing 
the metal at all, and at the same time to 
produce a finished article which, to al) 
intents and purposes, is as stiff as an 
article made of sheet brass. 

Too much stress cannot be laid on the 
fact of starting with the proper grade of 
metal, for eitner through ignorance or 
by not observing this point is the founda- 
tion of the majority of the complainta 
that aluminum “has been tried ana found 
wanting.” If, how'ever, it should be 
found necessary to anneal aluminum, 
this can be readily accomplished by 
heating it in an ordinary muffle, being 
careful that the temperature shall not 
be too high — about 650® or 700® F. The 
best test as to when the metal has 
reached the proper temperature is to take 
a soft pine stick and araw it across the 
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QcUl. If it chars the stick and leaves 
a black mark on the metal, it is suffi- 
ciently annealed and is in^a proper con- 
dition to proceed vrith further opera- 
tion. 

^ Next taking up the question of spin- 
ning aluminum, success anin depends 
particularly on starting witn the proper 
metal. The most satisfactory speed 
for articles from 5 to 8 inches in diam- 
eter is about ft, 600 revolutions a minute, 
and for larger or smaller diameters the 
■peed should be so regulated as to give 
tne same velocity at the circumference. 
Aluminum is a very easy metal to spin 
and no difficulty should be found at all 
in spinning the proper grades of sheets. 
Several^ factories that are using large 
quantities of aluminum now, both for 
ipinning and stamping, are paying their 
men by the piece tne same amount that 
they formerly paid on brass and tin work, 
and it is statea that the men working on 
this basis make anywhere from 10 to 
<0 per cent more wages by working alu- 
minum. 

After aluminum has been manufac- 
tured into the shape of an article, the next 
process is the finishing of it. The best 
polish can be obtained by first cutting 
down the metal with an ordinary rag bun 
on which use tripoli, and then finish it 
with a dry red rouge which comes in the 
lump form, or that which is known as 
’'White Diamond^ Rouge.** One point, 
however, that it is necessary to observe 
carefully is that both the tripoli and the 
rouge should be procured ground as fine 
as it is possible to grind them; for, if this 
is not done, the metal will have little fine 
scratches all over it, and will not appear 
as bright and as handsome os it other- 
wise would. 

II it is desired to put on a frosted ap- 
pearance, this can either be done by 
scratch brushing or sand blasting. A 
brass wire scratch brush, made of 
crimped wire of No. Sft to No. 86 B. & 
S. gage, with three, or four rows of bris- 
tles, will probably give the beat results. 
I’his work of scratch brushing cau be 
somewhat lessened, however, if, before 
applying the scratch brush to the surface 
of the aluminum, the article is first cut 
down by the use of a porpoise-hide wheel 
and fine Connecticut sand, placing the 
•and between the surface of the alumi- 
num and the wheel, so that the skin and 
the irregularities on the surface are re- 
moved, and then putting the article on 
a buffing wheel before attempting to 
scratch brush it This method, how- 
ever, IS probably more advantageous in 
the treating of aluminum castings than 


for articles manufactured out of the sheet 
metal, as in the majority of cases it is 
simply necessary before scratch brushing 
to cut down the article with tripoli, and 
then polish it with rouge as already de- 
scribed, before putting on the scratch 
brush; in this way the brush seems to 
take hold quicker and better, and to pro- 
duce a more uniform polish. 

An effect similar to the scratch-brush 
finish can be got by sand blasting, and 
by first sand blasting and then scratch 
brushing the sheets, a good finish is ob- 
tained with very much less labor than by 
scratch brushing alone. Another very 
pretty frosted effect is procured by first 
sand blasting and then treated as here- 
inafter described by ‘‘dipping’* and 
‘‘frosting,’* and many variations in the 
finish of aluminum can be got by varying 
the treatment, either by cutting down 
with tripoli and polishing, scratch brush- 
ing, sand blasting, dipping, and frosting, 
and by combinations of those treatments. 
A veiy pretty mottled effect is secured on 
aluminum by first polishing and then 
scratch brusning and then nolding the 
aluminum against a soft pine wheel, run 
at a high rate of speed on a lathe, and by 
careful manipulation, quite regular forms 
of a mottled appearance can be obtained. 

The dipping and frosting of aluminum 
sheet is probably the cheapest way of 
producing a nice finish. First remove 
all grease and dirt from the article by 
dipping in benzine, then dio into water 
in order that the benzine adhering to 
the article may be removed, so as not to 
affect the strength of the solution into 
which it is next dipped. After they have 
been taken out of the water and well 
shaken, the articles should be plunged in 
a strong solution of caustic soda or caus- 
tic potash, and left there a sufficient 
length of time until the aluminum starts 
to turn black. Then they should be 
removed, dipped in water again, and then 
into a solution of concentrated nitric 
and sulphuric acid, composed of 24 pa^ 
of nitric acid to 1 part of sulphuric acid. 
After being removed, the article should 
be washed thoroughly in water and dried 
in hot sawdust in the usual way. This 
finish can also be varied somewhat by 
making the solution of caustic sbda^ of 
varying degrees of strength, or by adding 
a small amount of common salt to the 
solution. 

In burnishing the metal u.se a blood* 
stone or a steel burnisher. In burnish- 
ing use a mixture of melted va.seline and 
coal oil, or a solution composed of 2 
tablcspoonfuls of ground borax dissolved 
in about a quart of hot water. 
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ALUMINUM FOIL USES: 

Aluminum foil has lon^ been used to 
wrap and protect cigarettes, yeast, cheese, 
butter, margarine, cliocolate, and other 
foo<l ])roducts xMuminum foil is often 
confused with, and erroneously called, tin 
foil. 

Aluminum foil has the following added 
uses: 

I. To protect winter woolens against 
moths, mildew, and dampness. 

•i. As a decorative as well as protective 
wrapping for gift packages. 

3. As attractive table place mats. 

4 . As decorative Christmas trees, bells, 
and stars. 

5. As small place dishes for nuts and 
candies. 

6. As a lining for the vegetable crisper 
drawer in refrigerator for easy cleaning. 

7. As a disposable lining for baby s 
feeding-chair tray. 

8. As drink coasters to prevent ring 
marks. 

9. As a quick, convenient way to safe- 
guard shop-tools from moisture, rust and 
dirt. 

10. As a di.sposablc liner for broiler- 
pans, casseroles, etc. 

II. As re-usable bowl covers, which do 
not require elastic bands, or strings. 

As a wrap for turkey, chiekei, and 
other fowl before roasting. 

ALUMINUM, TO CLEAN: 

See Cleaning Preparations and Meth- 
ods. 

ALUMINUM ALLOYS: 

See Alloys. 

ALUMINUM BRONZE: 

See Alloys under Bronzes. 

ALUMINUM CASTINGS: 

See Ca.siing. 

ALUMINUM PAPER: 

See Paper. 

ALUMINUM PLATING: 

See Plating. 

ALUMINUM POLISHES: 

See Polishes. 


Amalgams 

See also Easily Fusible Alloys under 
Alloys. 

The name amalgam is given to al- 
loys of metals containing merrnry. The 
term comes to us from the alciiemists. 
It signifies softening, because an excesa 


j of mercury dissolves a large number olf 
I metals. 

Preparation of Amalgams. — Mercu^ 
forms amalgams with most metals. It 
unites directly and readily, either cold or 
hot, with potassium, sodium, barium 
strontium, calcium, magnesium, zinc, 
cadmium, tin antimony, lead, bismuth, 
silver, and gold: directly, but more dif- 
ficultly, with aluminum, copper, and 
palladium. This combination takes 
place oftenest at the ordinary temper- 
ature; certain metals, however. like 
aluminum and antimony, combine only 
when heated in presence of quicksilver. 

Quicksilver has no direct action on 
metals of high fusing points: manganese, 
iron, nickel, cobalt, uranium, platinum 
and their congeners. Still, amalgams 
of these metals can be obtained of buty- 
rous consistency, cither by elect rt>I) sis of 
their saline solutions, employing quick- 
silver as the negative electrode, or by the 
action of an alkaline amalgam (potas- 
sium oi sodium), on their concentrated 
and neutral saline solutions. These 
same refractory metals are also amalga- 
mated superficially when immersed in 
the amalgam of sodium or of ammonium 
in presence of water. 

Processes for preparing amalgams by 
double decomposition between an alkaline 
amalgam and a metallic .salt, or by elec- 
trolysis of saline solutions, with employ- 
ment of mercury as the negative elec- 
trode, apply a fortiori to metals capable 
of combining directlv with the quick- 
silver. The latter of these methods is 
especially utilized for the preparation. of 
alkaline earthy metals by electrolytic 
decomposition of the solutions of tneir 
salts or hydrated oxides with quicksilver 
as a cathode. 

General Propertira of Amalgams.— 
Amalf^ams are liquid when the quick- 
silver IS in great excess; solid, but readily 
hisible, when the alloyed metal pre- 
dominates. 

They have a metallic luster, and a 
metallic structure which renders them 
brittle. They even form cry.stallizcd 
metallic com binaUons of constant propor- 
tions, dissolved in an excess of quick- 
silver, when the excess is separated by 
compression in a chamois skin, or by 
filtration in a^ glass funnel of slender 
stem, terminating with an orifice almost 
capillary. ^ 

According as the fusing heat of a metal 
is less or greater than its combination 
heat with quicksilver, the niiialganiatioii 
of this metal produces an elevation or a 
lowering ol temperature. Thus potas- 
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Slum, sodium, and cadmium, in alloy 
with quicksilver, disengage heat; while 
sine, antimony, tin, bismuth, lead, and 
silver combine with mercury with ab- 
sorption of heat. The amalgamation of 
162 parts of quicksilver with 21 parts of 
lead, 12 parts of tin or of antimony, and 
28.5 parts of bismuth, lowers the tem- 
perature of the mixture 79® F. 

Amalgams formed with disengage- 
ment of heat are electro- negative with 
reference to the metals alloyed with the 
quicksilver. The products with absorp- 
tion of licat arc clectro-ncgative with ref- 
erence to the metals combined with the 
quicksilver; consequently, in a battery 
of elements of pure cadmium and amal- 
gamated cadmium, tlie cadmium will be 
the negative pole; in case of zinc and 
amalgamated zinc, the zinc will be the 
positive pole. 

Heat decomposes all amalgams, va- 
porizing the mercury and leaving the 
metal alloys as a residue. 

Water is decomposed by the amal- 
gams of potassium and sodium, because 
the heat of formation of these amalgams, 
although considerable, is even less than 
the heat disengaged by potassium and 
sodium, on decomposing water. The 
alkaline amalgams may, therefore, serve 
as a source of nascent hydrogen in pres- 
ence of water, giving rise to an action 
less energetic, and often more advan- 
tageous, than that of the alkaline metals 
alone. Thus is caused the frequent em- 
ployment of sodium amalgam lor hydro- 
genizing a large number of bodies. As 
a consequence of their action on water, 
the alkaline amalgams are changed by 
moist air, with production of free alkali 
or alkaline carbonate. 

Applications of Potassium Amalgams. 
— 1. — They furnish a process for prepar- 
ing potassium hy the decomposition of 
potash by the electric current, by em- 
ploying quicksilver as the cathode, and 
vaporizing the quicksilver of the amal- 
gam formed by lieating this in a current 
of dry hydrogen. 

II. — They can serve for the prepara- 
tion of the amalgams of the metals, other 
than those of the alkaline group, by de- 
composing the salts of these metals, with 
formation of a salt of potash -and of the 
amalgam of the metal corresponding to 
\he original salt. 

III. — They can he employed as a 
source of nascent hydrogen in presence 
of water fer hydrogenizing many sub- 
stances. 

Applications of Sodium Amalgams.— 
These are nearly the same as those of the 


potassium amalgams, but the sodium 
amalgams are employed almost exclu- 
sively, because sodium is easier to handle 
than potassium, and is cheaper. These 
enmloyments are the following: 

I. — Sodium amalgam furnishes a proc- 
ess for the preparation of sodium when 
soda is decomposed by means of the 
electric current, employing quicksilver 
as the cathode, and afterwards vaporizing 
the quicksilver of the amalgam formed 
by heating this in a current of dry hy- 
drogen. 

II. — Amalgams of sodium serve for 
the preparation of rmalgams of the oth- 
er metals, particularly alkaline earthy 
metals and metals of high fusing points, 
by decomposing the salts of these metals, 
with formation of a salt of soda and of 
the amalgam of the metal corresponding 
to the original salt. 

III. — 'Iney serve for amalgamating 
superficially the metals of high fusing 
point, called “refractory,** such as iron 
and platinum, when a well-cleaned plate 
of these metals is immersed in sodium 
amalgam in presence of water. 

IV. — An amalgam of 2 or 3 per cent of 
sodium is employed in the processes Oi 
extraction of gold by amalgamation. It 
has the property of rendering quick- 
silver more brilliant, and consequently 
more energetic, by acting as a dcoxidant 
on the pellicle of oxide formed on its 
surface in presence of certain ores, 
which, by keeping it separated from the 
particles of golcl, destroy its activity. 
Sodium amalgam of 3 per cent is utilized 
with success for the amalgamated plates 
employed in crushers and other appa- 
ratus for treating the ores of gold. If a 
few drops of this amalgam xre spr<^ad 
on a plate of copper, of tin, or of zinc, a 
brilliant coating of an amalgam of tin, 
copper, or zinc is immediately formed. 

V. — Amalgams of from 2 to 8 per cent 
of sodium serve frequently in laborato- 
ries for reducing or hydrogenizing or- 
ganic combinations, without running 
the risk of a partial destruction of these 
compounds By too intense action, as 
may occur by employing free sodium 
instead of its amalgam. 

Applications of Barium Amalgams. -p 
These can, by distillation, furnish bari- 
um. It is one of the processes for pre 
paring this metal, which, when thus ob- 
tained, almost always retains a little 
sodium. 

Applications of Strontium Amalgams. 
— These amalgams, washed and dried 
rapidly immediately after their prepara- 
tion, and then heated to a nascent red 
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in A current of dry hycirogen, yield a 
fused mass of strontium. 

Applicationa of Cadmium Amalgams. — 
Amalgams of eailininiiu of equal 

weights of catlimuin .'tnd fjuicksilvcr, 
have much power of cjilichion and are 
quite malleable; the ease !> lln* same \Mth 
an amalgam foriiieil of 1 part of cad- 
mium and parts of (|uick“iii vcr. T hey 
are used as (iental cements for plugging 
teeth; for the same purpose an amalgam 
of 2 parts of «juicksil \ er, 1 part of cad- 
mium, and 2 parts of tin may be used. 

Applications of Zinc Amalgams. — Tlie 
principal einploymeiit of zinc amalgams 
IS their use as a cathode or m’gativc elec- 
trode in the batteries <if Munson, Dan- 
iels, and Lcchanehe. This combination 
is designed to render the zinc non-attack- 
able by the exciting lirpiid of the battery 
with open circuit. 1 he action of the 
mercury is tc prevent the zinc from form- 
ing a large number of small voltaic ele- 
ments wnen foreign bodi<‘s are mingled 
with the metal; in a word, the giving to 
ordinary zinc the properties of pure zinc, 
and consequently of causing a great sav- 
ing in expense. 

For amalgamating a zinc plate it is 
plunged for a few secouds into water in 
which there is one-sixteenth in volume 
of sulphuric acid, then rubbing with 
a copper-wire brush which has been 
dipped in the quicksilver. The mercury 
taices more readily on the zinc when, 
after the zinc has been cleaned with 
water sharpened with sulphuric acid, 
it is moistened with a solution of corro- 
sive sublimate, which is reduced and 
furnishes a first very tliin coat of amal- 
gam, on which the quicksilver is im- 
mediately fixed by simple immersion 
without rubbing. 

The zinc of a battery may be amalga- 
mated by putting nt the bottom of the 
compartment containing each element, 
a little quicksilver in siicn a way that the 
zinc touches the liquid. The amalga- 
mation is effected under the influence of 
the current, but this process applies only 
on condition that the zinc alone touches 
the bottom of the vessel containing the 
quicksilver. 

A jplications of Manganese Amalgams. 
— Tliese may serve for the preparation 
of manganese. For this purpose it is 
sufficient to distill in a current of pure 
hydrogen. The manganese remains in 
the form of a grayish powder. 

Applications of Tin Amalgams.— T.— 
Tinning of glass. This operation is 
accomplished in the following manner: 


On a cast-iron table, quite horizontal, • 
sheet of tin of the dimensions of the glass 
is .spread out and covered with a layer of 
quicksilver, 5 or G miliiinctcrs in thick- 
ness. The glass is made to :^li(ic on the 
.slitH't of tin in such a way as to drive off 
the excess of quicksilver: wlicn the tw'o 
surfaces ere covered without interposi- 
tion of air, weights are placed on the 
glass. In a few days, the glass may be 
reiiiove<l, having been covered with an 
adhering pellicle of amalgam of 4 parts 
of tin and 1 part of quicksilver. 
also Mirrors.) 

II. — An amalgam consisting of 2 pa rtf 
of zinc and 1 part tin may be used for 
covering the cushions of frictional elec- 
tric macldncs. This amalgam is pre- 
pared by first melting the zinc and tin io 
a crucible and adding the quitk''ilver 
previously heated. 

III. — Mention has been made of the 
cadmium amalgam employed for plug- 
ging teeth, an amalgam of 2 parts of 
quicksilver, 2 parts of tin, and 1 part of 
cadmium. For the same purpose an 
amalgam of tin, silver, and g»dd is em- 
ployed. (See also Cements, Dental ) 

Applications of Copper Amalgams.— 

I. — An amalgam of SO per cent of coppei 
has been employed for filling teeth 
This use has been abandoned on account 
of the inconvenience occasioned by the 
great cliangeableness of the product. 

II. — The amalgam of 30 per cent of 
copper, designated by the name of “me- 
tallic mastic,*’ is an excellent cement for 
repairing objects and iitensil> of porce- 
lain. For this employment the broken 
surfaces are heated to 6G2° F., and a little 
of the amalgam, prexiou^ly heated to the 
consistency of iiRltcd wax, is applied. 

III. — Copper amalgam, of 30 to 45 
cr cent of copper, rcnderctl plastic by 
eating and grinding, may se^^e for ob- 
taining with slight comprc.s‘-ion copie.s of 
delicate objects, which may, after hard- 
ening of the amalgam bo reproduced, 
either in wax or by galvanic process. 

IV. — According to Dcbray, when a 
medal, obtained with an amalgam of 
45 per cent of copper, by compression in 
the soft state, in molds of gutta pereba, 
is heated progressively to redness in an 
atmosphere of hydrogen, the quicksilver 
is volatilized gradunllv, and tlie particles 
of copper come togetlier without fusion 
in such a way as to produce a faithful 
reproduction, formed exclusively of me- 
tallic copper, of the original mei)al. 

V. — In the metallurgy of gold the 
crushers are furnished with r'walga- 
nintcd ^ates of copper for retaining tne 
gold. The preparation of these plalea, 
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which <tre at least 0.128 inches in thick- 
ness, is delicate, requiring about two 
weeks. They are freed from greasy mat- 
ter by rubbing with ashes, or, better, 
with a little sand and caustic soda, or if 
more rapid action is desired, with a cloth 
dipped in dilute nitric acid; they are 
washed with water, then with a .solution 
of potassium cyanide, and finally brushed 
with a mixture of sal ammoniac and a 
little quicksilver, until the surface is 
completely amalgamated. They are 
finally made to absorb as much quick- 
silver as possible. But the plates thus 
treated are useful for only a few days 
when they arc sufiiciently covered with a 
layer oT gold amalgam; in the meantime 
they occasion loss of time and of gold. 

So it is preferable to cover them arti- 
ficially with a little gold amalgam, which 
is prepare<l by dissolving gold in quick- 
silver. Sometimes the amalgam of gold 
is replaced by an amalgam of silver, 
which is readily poured and more eco- 
nomical. 

Another method giving better results 
consists in silvering copper slabs by elec- 
troplating and covering them with a layer 
of silver. Then it is only necessary to 
apply a little quicksilver, which adheres 
quite rapidly, so that they are ready for 
use almost immediately, and are quite 
active at the outset. 

These amalgamation slabs ought to 
be cleaned before each operation. Po- 
tassium cyanide removes fatty matter, 
and sal ammoniac the oxides of the low 
metals. 

Applications of Lead Amalgams. — 
These meet with an interesting employ- 
ment for the autogenous soldering of | 
lead. After the surfaces to be soldered I 
have been well cleaned, a layer of lead j 
amalgam is applied. It is afterwards 
sufficient to pass along the line of iunc- 
tion a soldering iron heated to redness, 
in order that the heat should cause the 
volatilization of the quicksilver, and that 
the lead, liberated in a state of fine divi- 
sion, should be melted and cause the 
adherence of the two .surfaces. The 
only precaution necessary is to avoid 
breathing the mercurial vapor, which is 
quite poisonous. 

Applications of Bismuth Amalgams. — 
The amalgam formed of 1 per cent of 
bismuth and 4 parts of quicksilver will 
cause the strong adherence of glass. It 
is employed with advantage in the tin- 
ning of glass globes. For this operation 
it is poured into a dry hot receiver, and 
then passed over the whole surface of 
the glass; it solidifies on cooling. For 


the purpose of economizing the bismuth, 
the price of which is high, the preceding 
amalgam is replaced by another com- 
osed of 2 parts of quicksilver, 1 part of 
ismuth, 1 part of lead, and 1 part of tin. 
The bismuth, broken into small frag- 
ments, is added to the tin and lead, pre- 
viously melted in the crucible, and when 
the mixture of the three metals becomes 
fluid, the quicksilver is poured in, while 
stirring with an iron rod. The impuri- 
ties floating on the surface are removed* 
and when the temperature is sufficiently 
lowered this amalgam is slowly poured 
into the vessels to be tinned, whicn have 
been previously well cleaned and .slightly 
heated. M. I)itte recommends for the 
same employment, as a very strong ad- 
herent to the glass, an amalgam obtained 
by dissolving hot 2 parts of bismuth and 
1 part of lead in a solution of 1 part of 
tin in 10 parts of quicksilver. By caus- 
ing a quantity of this amalgam to move 
around the inside of a receiver, clean, 
dry, and slightly heated, the surface will 
be covered with a thin, brilliant layer, 
which hardens quite rapidly. 

For the injection of anatomical pieces 
an amalgam formed of 10 parts of quick- 
silver, 50 parts of bismutn, 31 parts of 
lead, and 18 parts of tin, fusible at 77. S'* 
and solidifiable at 60*^ C., is made use of; 
or, again, an amalgam composed of 0 
parts of llarcet alloy and 1 part of quick- 
silver fusible at 127}° F., and pasty at a 
still lower temperature. This last amal- 
gam may also be used for filling carious 
teeth. The Darcet alloy, as known, con- 
tains 2 parts of bismuth, 1 part of lead, 
and 1 part of tin, and melts at 199^^ F. 
The addition of 1 part of cmicksilvef 
lowers the fusing point to 104° F. 

Applications of Silver Amalgams. — 

In the silvering of mirrors by the Petit* 
jean method, which has almost univer- 
sally replaced tinning, the property oi 
silver in readily amalgamating is taken 
i advantage of, by substituting the glass 
after silvering to the action of a dilute 
solution of double cyanide of mercury 
and potassium in such a manner as to 
form an amalgam of white and brilliant 
silver adhering strongly to the glass. To 
facilitate the operation and utilize all the 
silver, while economizing the double cya- 
nide, M. Lenoir has recommended the 
following: Sprinkle the glass at the time 
when it is covered with the mercurial 
solution wifh very fine zinc powder, 
which precipitates the quicksilver and 
regulates the amalgamation. 

11. — The metallurgy of silver also 
takes advantage of the property of this 
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metal in combining cold with quicksil- 
ver; this for the treatment of poor silver 
ores. 

In the Saxon or Freiburg process for 
treating silver ores, recourse is had to 
quicksilver in the case of amalgam in 
amalgamating casks, in which the ore, 
after grinding, is shaken with disks of 
iron, and with mercury and water. The 
amalgam, collected and filtered under 
strong pressure, contains from 30 to 33 
per cent of silver. It is distilled either 
in cylindrical retorts of cast iron, fur- 
nished with an exit tube immersed in 
the water for condensing tlic mercurial 
vapors, or on filates of iron, arranged 
over each other along a vertical ir<iii 
item, supported bv a tripod at the bot- 
tom of a tank filled with water, and 
covered with an iron receiver, which is 
itself surrounded with ignited charcoal. 
It should Vie remarked that the last por- 
tions of ouicksilvcr in a silver amalgam 
submittea to distillation are voiatiiized 
only under the action of a high and pro- 
longed temperature. 

Applications of Gold Amalgams. — I. — 
Gilding witli quicksilver. This procass 
of gilding, much employed formerly, is 
now but little used. It can be applied 
only to metals srlightly fusible and capa- 
ble of amalgamation, like silver, copper, 
bronze, and brass. Iron can also be 
gilded by this method, provided it is 
previously covered with a coating of 
copper. To perform this gilding the 
surface is well cleaned, and the gold 
amalgam, consisting of 2 parts of gold 
and 1 part of quicksilver, pr^ared as 
mentioned before, is applied. The piece 
is afterwards heated to about the red, so 
as to volatilize the mercury. The gold 
remains, superficially alloyed with the 
metal, an<l forms an extremely solid 
layer of deadened gold, which can be 
afterwards polished. The vohitilization 
should be effected under a chimne}; hav- 
ing strong draught, in order to avoid the 
poisonous action of the mercurial vapors. 

II. — The amalgamation of gold finds 
its principal applications in the treatment 
of auriferous ores. The extraction of 
small spangles of gold scattered iu gold- 
bearing sands is oased on the ready 
dissolution of gold in quick.silver, and 
on the formation of an amalgam of solid 
gold by compression and tillering through 
a chamois skin, in a state more or less 
liquid. The spangles of gold are shaken 
with about their weif^ht of nuicksilver. 
collected in the cavities of sluices and 
mixed with a small quantity of sand. 
The gold is dissolved and the sand re- 


mains. The amalgam thus obtained is 
compressed in a chamois skin, so as te 
separate the excess of mercury which 
passes through the pores of the skin; or, 
vet again, it is tillered through a glass 
funnel having a very slender stem, with 
almost capillary termination. In both 
cases an amalgam of solid gold remains, 
which is submitted to the action of heat 
in a crucible or cast-iron retort, com- 
municating with a bent-iron tube, of 
which the extremity, surrounded with a 
cloth immersed in water, is arranged 
above a receiver half full of water. The 
quicksilver is vaporized and condensed 
in the water. Ttie gold remains in the 
retort. 

The property of gold of comViining 
readily witn quieksilver is aiso used in 
many kinds of amalgamating apparatus 
for extraction and in the metallurgy of 

In various operations it is essentia) 
to keep the quicksilver active by preserv- 
ing its limpidity. For this purpose 
potassium cyanide and ammonium 
chloride are especially employed; some^ 
times wood ashes, carbonate of soda, 
hyposulphite of soda, nitrate of potash, 
cupric sulphate, sea salt, and lime; the 
latter for precipitating the soluble sul- 
phates proceeding from the decomposi- 
tion of pyrites. 

The amalgamation of gold is favorec 
by a temperature of 38® to 45® C. (lOO* 
to 113® F.), and still more by the em- 
ployment of quicksilver in the nascent 
state. This last property is the base of 
the Designol process, which consists in 
treating auriferous or auro-argentiferous 
ores, first ground with sea salt, in revolv- 
ing cylinders of cast iron, with iron and 
mercury bichloride, in such a way that 
the mercury precipitated collects the gold 
and eventually the silver more emca- 
ciously. 

Gold Amalgam. —Eight pans of gold 
and 1 of mercury are formec into an 
amalgam for plating by rendering tha 
gold into thin plates, making it red hot, 
and tlien putting it into the mercury while 
the latter is also heated to ebullition. 
The gold immediately disappears in 
combination with the mercury, after 
which the mixture may be turned into 
water to cool. It is then ready for use. 

Zinc Amalgam for Electric Batteries. 
— Dissolve 2 parts of mercury in 1 part 
of aqua regia. This accomplished, add 
5 parts of hydrochloric acid. This solu- 
tion is made warm. It siitfices to dip 
I the zinc to be amalgamated into this 
! liquid only for a few seconds. 
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Amalgam for Cementing Glass, Por- 
celain, Etc. — Take tin 2 parts, and cad- 
mium 1 part. Fuse in an iron spoon 
or some vessel of the same material. 
When the two materials are in fusion add 
a little mercury, previously heated . Place 
all in an iron crucible and boil, agitating 
the mass with a pestle. This amalgam 
is soft and can be kneaded between the 
fingers. It may be employed for luting 
glass or porcelain vessels, as well as for 
filling teeth. It hardens in a short while. 

Amalgam for Silvering Glass Balls. — 
Lead, 25 parts; tin, 25 parts; bismuth, 
25 parts; mercury, 25 parts; or, lead, 20 
parts; tin, 20 parts; bismuth, 20 parts; 
mercury, 40 parts. Melt the lead and 
the tin, then add the bismuth; skim sev- 
eral times and add the mercury, stirring 
the composition vigorously. 

(See also Mirror-Silvering). 

Copper Amalgam. — Copper amalgam, 
or so-called Viennese metal cement, crys- 
tallizes with the greatest readiness and 
acquires such hardness on solidifying 
that it can be polished like gold. The 
amalgam may also be worked under the 
hammer or between rollers; it can also 
be stamped, and retains its metallic luster 
for a long time in the air. In air con- 
taining hydrogen sulphide, however, it 
quickly tarnishes and turns black. A 
very special property of copper amalgam 
consists in that it becomes very soft when 
laid in water, and attains such pliancy 
that it can be employed for modeling the 
most delicate objects. After a few 
hours the amalgam congeals again into 
a very fine-grained, rather malleable 
mass. An important application of 
copper amalgam is that lor cementing 
metals. ^ All that is necessary for this 
urpose is to heat the metals, which must 
e bright, to 80-90® C. (176-194® F.), to 
apply the amalgam and to press the metal 
leces together. They will cohere as 
rmly as though soldered together. 

Copper amalgam may be prepared in 
the following manner: 

^ Place strips of zinc in a solution of blue 
vitriol and agitate the solution thor- 
oughly. The copper thus obtained in 
the form of a very fine powder is washed 
and, while still moist, treated in a mor- 
tar with a solution of mercury nitrate. 
The copper powder thereby amalga- 
mates more readily with the quicksilver. 
Next, hot water is poured over the cop- 
per, the mortar is kept hot, and the mer- 
cury added. Knead with the pestle of 
the mortar until the copper, puiverub^nt 
in the beginning, has united with the 
mercury into a very pl/.^tic mass. The 


longer the kneading is continued the 
more uniform will be the mass. As soon 
as the amalgam has acouired the suitable 
character — for its production 3 parts of 
Copper and 7 parts of mercury are used 
— the water is poured off and the amal- 
gam still soft is given the shape in which 
it is to be kept. 

For cementing purposes, the amalgam 
is rolled out into small cylinders, whose 
diameter is about 0.16 to 0.2 inches, with 
a length of a few inches. In order to 
produce with this amalgam impressions 
of castings, which are made after wood- 
cuts, the amalgam is rolled out hot 
into a thin plate and pressed firmly 
onto the likewise heated plaster cast. 
After the amalgam has hardened the 
thin plate of it may be reinforced by 
pouring on molten type metal. 

Silver Amalgam. — Silver amalgam can 
easily be made with the help of finely 
powdered silver. The mercury need 
only be heated to 250° to 300® C. (482® 
to 572® F.); silver powder is then sprin- 
kled on it, and mixed with it by stirring. 
The vessel is heated for several minutes 
and then allowed to cool, the excess of 
mercury being removed from the granu- 
lated crystalline amalgam by pressing in 
a leather bag. Silver amalgam can also 
easily be made by dissolving silver in 
nitric acid, evaporating the solution till 
the excess of free acid is eliminated, di- 
luting with distilled water, and adding 
mercury to the fluid in the proportion of 
4 parts, by weight, of mercury to 1 of the 
silver originally used. The mercury 
precipitates the silver in a metallic state, 
and immediately forms an amalgam with 
it; the fluid standing above after a time 
contains no more silver, but consists of 
a solution of mercury nitrate mixed with 
whatever copper was contained in the 
dissolved silver in the form of coppei 
nitrate. The absence of a white pre- 
cipitate, if a few drops of hydrochloric 
acid are added to a sample of the fluid 
in a test tube, .shows that all the silver 
has been eliminated from the solution 
and is present in the form of amalgam. 

Amalgam for the Rubber of Electric 
Machines. — Mercury, 100 parts; zinc, 50 
parts; tin, 50 parts. This amalgam 
reduced to powder and incorporated 
with grease can be applied to the rubber 
of electric machines. 

AMALGAM GOLD PLATING: 

See Gilding under Plating. 

AMBER : 

Imitation Amber. — Melt carefully to- 
gether pine rosin, 1; lacca in tabulis, 2; 
white CO*, aphony, 15 parts. 
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AMBER CE^NT: 

See Adhesives under Cements. 

AMBER VARNISH: 

See Varnishes. 

AMBROSIA POWDER: 

See Salts (Effervescent). 

AMIDOL DEVELOPER: 

See Photograpliy. 

AMETHYST (IMITATION): 

See Gems, Artificial. 

AMMCN-CARBONITE : 

See Explosives. 


Ammonia 

Household Ammonia. — (See also House- 
hold Formulas.) — Household ammonia is 
simply diliired ammonia water to which 
borax ami soap have been added. To 
make it cloudy add potassium nitrate 


or methylated spirit. The following are 
good formulas: 

1. — Ammonia wate/ 16 parts 

Yellow soap 64 parts 

Potassium nitrate... 1 part 

Soft water, suflicicnt 

to make 200 parts 

Shave up the soap and dissolve it in 


the water by heating, add the pota.s.sium 
nitrate and di.ssolve. (^>ol, strain, skim 
off any suds or bubbles, add the am- 
monia, mix, and bottle at once. 


II — Yellow soap 10 grams 

Borax 1 drachm 

Lavender water. . . 20 minims 

Stronger ammonia 

water 6 ounces 

Water, enough to 

make 20 ounces 

Dissolve the soap and borax in 5 


ounces of boiling water; when C’>ld add 
the lavender water and ammonia, and 
make up to a pint with water. 


III. — Methylated spirit. .. 1 gallon 

Soft water 1 gallon 

Stronger ammonia 

water 1 gallon 

IV. — Ammonia water 5 pints 

Distilled water 6 pints 

Soap 100 grains 

Olive oil 5 drachms 


Cut the soap in shavings, boil wi h the 
oil and water, cool, add the ammonia 
water, and bottle. For use in laundries, 
baths, and for general hopsebold pur- 
poses add one tablespoonful to one 
gallon of water. 


V. — The best qualitj: 

Alcohol, 94 per cent . . 4 ounces 

Soft water 4 gallons 

Oil of rosemary 4 drachms 

Oil of citronella 8 drachms 

Dissolve the oils in the alcohol and 
add to the water. To the mixture add 
4 ounces of talc (or fuller’s earth will 
answer), mix thoroughly, strain through 
canvas, and to the colate add 1, 2, or 3 
gallons of ammonia water, according to 
the strength de.sircd, in which has Men 
dissolved 1, 2, or 3 ounces of white curd» 
or soft soap. 


Liauot Ammonii Anisatua. — 

Oil of anise, by weight 1 part 

Alcohol, by weight 24 parts 

Water of ammonia, by weight. . 5 parts 

Dissolve the oil in the alcohol and add 
the water of ammonia. 

It should be a clear, yellowish liquid. 


Violet Color for Ammonia. — A purple- 
blue color may be given to ammonia 
water by adding an aqueous solution 
of litmus. The shade, when pale 
enough, will probably meet all views as 
to a violet color. 


Perfumed Ammonia Water. — Tht 
following are typical formulas: 

1. — Stronger water of am- 


monia 6 ounces 

Lavender water 1 ounce 

Soft soap 10 grains 

Water, enough to 

make 16 ounces 

11. — Soft soap 1 ounce 

Borax 2 drachms 

Cologne water J ounce 

Stronger water of am 

monia 5\ ounces 

Water, enough to 

make 12 ounces 


Rub up the soap and borax with water 
until dissolved, strain and add the other 
ingredients. The perfumes may be 
varied to suit the price. 

AMMONIA FOR FIXING PRINTS: 
See Photography. 

ANGOSTURA BITTERS: 

See Wines and Liquors. 

ANILINE: 

See Dyes. 


ANILINE IN PIGMENTS, TESTS FORj 

See Pigments. 

ANILINE STAINS, TO REMOVE: 

See Cleaning Preparations and Meth* 
ods. 
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AinSE CORDIAL: 

See Wines and Liquors. 

ANKARA : 

See Butter. 

ANNEALING OF STEEL, TOOLS, WIRE, 
AND SPRINGS: 

See Steel. 

ANODYNES: 

See Pain Killers. 

ANT DESTROYERS: 

See Insecticides. 


Antidotes for Poisons 

POISON, SYMPTOMS AND ANTI- 
DOTES. 

When a person has taken poison the 
first thing to do is to compel tlic patient 
to vomit, and for that purpose give any 
emetic that can be most leadily and 
quickly obtained, and which is prompt 
and energetic, but safe in its action. 
For this purpose there is, perhaps, 
nothing better than a large teaspoontul 
of ground mustard in a tumblerful of 
warm water, and it has the advantage of 
being almost always at hand. If the dry 
mustard is not to ho had use mixed 
mustard from the mustard pot. Its 
operation may generally -be facilitated 
bj the addition of a like quantity of 
common table salt. If the mustard is 
not at hand, give two or three teaspoon- 
fuls of powdered alum in syrup or 
molasses, and give freely of warm water 
to drink; or give 10 to 20 grains of sul- 
phate of zinc (white vitriol), or 20 to SO 
grains of ipecac, with 1 or 2 grains of 
tartar emetic, in a large cup of warm 
water, and repeat every ten minutes until 
three or four doses are given, unless 
free vomiting is sooner produced. After 
vomiting has taken place large draughts 
of warm water should be given, so 
that the vomiting will continue until the 
poisonous substances have been thor- 
oughly evacuated, and then suitable anti- 
dotes should be given. If vomiting can- 
not be produced the stomach pump 
should be used. When it is known what 
particular kind of poison has been swal- 
lowed, then the proper antidote for that 
poison should be given; but when this 
cannot be ascertained, as is often the 
case, give freely of equal parts of cal- 
cined magnesia, pulverized charcoal, 
and se.squioxide of iron, in a .sufficient 
quantity of water. This is a very harm- 
less mixture and is likely to be of great 
benefit, as the ingredients, though very 


simple, are antidotes for the most com- 
mon and active poisons. In case this 
mixture cannot be obtained, the stomach 
should be soothed and protected by the 
free administration of acmulcent, muci- 
laginous, or oleaginous drinks, such as the 
whites of eggs, milk, mucilage of gum 
arabic, or sTippery-elm bark, flaxseed 
tea, starch, wneat flour, or arrowroot 
mixed in water, linseed or olive oil, or 
melted butter or lard. Subsequently 
the bowels should be moved by some 
gentle laxative, as a tablespoonful or 
two of castor oil, or a teaspoonfiil of cal- 
cined magnesia; and pain or other evi- 
dence of inflammation must be relieved 
by the administration of a few drops of 
laudanum, and the repeated application 
of hot poultices, fomentations, and mus- 
tard plasters. 

The following are the names of the 
substances that may give rise to poison- 
ing. most commonly used, and their anti- 
dotes: 

Mineral Acids — Sulphuric Acid (Oil 
of Vitriol), Nitric Acid (Aqua Fortls), 
Muriatic Acid (Spirits of Salts). — Symp- 
toms: Acid, burning taste in the mouln, 
acute pain in the throat, stomach, and 
bowels; frequent vomiting, generall? 
bloody; mouth and lips excoriated, 
shriveled, white or yello>v; hiccough, 
copious .stools, more or less bloody, with 
great tenderness in tlie abdomen; diffi- 
cult breathing, irregular pulse, excessive 
thirst, while drink increases the pain 
and rarely remains in the stomach; fre- 
quent but vain efforts to urinate; cold 
sweats, altered countenance; convul- 
sions, generally preceding death. Nitric 
acid causes yellow stains; sulphuric 
acid, black ones. Treatment: Mix 

calcined magnesia in milk or water to the 
consistence of cream, and give freely to 
drink a gla.s.sfiil every couple of minutes, 
if it can be swallowed. Common soap 
(hard or soft), chalk, whiting, or even 
mortar from the wall mixed in water 
may be given, until magnesia can be ob- 
tained. Promote vomiting by tickling 
the throat, if necessary, and when the 
poison is got rid of, flaxseed or slippery- 
eim tea, gruel, or other mild drinks. 
The inflammation which always follows 
needs good treatment to save the pa- 
tient’s life. 

Vegetable Acids — Acetic, Citric, Ox- 
alic, Tartaric. — Symptoms : Intense 
burning pain of mouth, throat, ^ and 
stomach; vomiting blood which is highly 
acid, violent purging, collapse, stupor, 
death. 

Oxalic acid is frequently taken in 
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mistake for Epsom salts, to which in 
■hops it often bears a strong resemblance. 
Treatment; Give chalk or magnesia in a 
large quantity of water, or large draughts 
of Umcwater. If these are not at hand, 
acrape the wall or ceiling, and give the 
scrapings mixed with water. 

Prussic or Hydrocyanic Acid — Laurel 
Water, Cyanide of Potassium, Bitter 
Almond Oil, Etc. — Symptoms: In large 
doses almost invariaoly instantaneously 
fatal; when not immediately fatal, sua- 
den loss of sense and control of the vol- 
untary muscles. The odor of the poison 
generally noticeable on the breath. 
Treatment: Chlorine, in the form of 
chlorine water, in doses of from 1 to 4 
fluidrachms, diluted. Weak solution 
of chloride lime of soda; water of am- 
monia (spirits of hartshorn), largely 
diluted, may be given, and the vapor of it 
cautiously inhaled. Cold affusion, and 
chloroform in half to teaspoonful doses 
in glycerine or mucilage, repeated every 
few minutes, until the symptoms are 
ameliorated. Artificial respiration. 

Aconite — Monkshood, Wolfsbane.-^- 
Symptoms: Numbness and tingling in 
the mouth and thront, and afterwards in 
other portions of the tody, with sore 
throat, pain over the stomach, and vom- 
iting; dimness of vision, disziness, great 
prostration, loss of sensibility, anof de- 
lirium. Treatment. An emetic and 
then brandy in tablespoonful doses, in 
ice water, every half hour ; spirits of 
ammonia in half-teaspoonful doses in 
like manner; the cold douche over the 
head and chest, warmth to the extrem- 
ities, etc. 

Alkalis and Their Salts — Concen- 
trated Lyc, Wood-ash Lye, Caustic Pot- 
ash, Ammonia, Hartshorn.— ^Symptoms: 
Caustic, acrid taste, excessive heat in 
the throat, stomach, and intestines; 
vomiting of bloody matter, cold .sA\eats, 
hiccough, purging of bloody stools. 
Treatment: The common vegetable 

acids. Common vinegar, being always 
at hand, is most frequently used. The 
fixed oils, as castor, flaxseed, almond, 
and olive oils form soaps with the alka- 
lis nnd thus also destroy their caustic 
effect. They should be given in large 
quantity. 

Antimony and lt$ PreMrations— Tar- 
tar Emetic, Antimonial Wine, Kenne's 
Mineral. — Symptoms : Faintness and 
nausea, soon followed by painful and 
continued vomiting, severe diarrhea, 
constriction and burning sensation in 
the throat, cramps, or spasmodic twitch- 


ings, with symptoms of nervous derange- 
ment. and great prostration of strength, 
often terminating in death. Treatment: 
If vomiting has not been produced, it 
should be effected by tickling the fauces, 
and administering copious draughts of 
warm water. Astringent irfusions, such 
as of gall, oak bark, Peruvian bark, ac^ 
as antidotes, and should be given prompt- 
ly. Powdered yellow bark may m used 
until the infusion is prepared, or very 
strong green tea should be given. To 
stop the vomiting, should it continue, 
blister over the stomach by applying a 
cloth wet with strong spirits of hartshorn, 
and then sprinkle on one-eighth to one- 
fourth of a grain of morphia. 

Arsenic and Its Preparations — Bats- 
bane, Fowler's Solution, Etc. — Symp 
toms: Generally within an hour pain 
and heat are felt in the stomach, soon 
followed by vomiting, with a burning 
dryness of the throat and great thirst; 
the matters vomited are generally colored 
either green yellow, or brown, and are 
sometimes bloody. Diarrhea or dys- 
entery ensues, while the pulse becomes 
small and rapid, yet irregular. Breath- 
ing much oppressed; difficulty in vom- 
iting may occur, while cramps, convul- 
sions, or even paralysis often precede 
death, w^hicli sometimes takes place with- 
in five or six hours after arsenic has been 
taken. Treatment : Give a prompt 
emetic, and then hydrate of peroxide of 
iron (recently prepared) in tablespoon- 
ful doses every 10 or 15 minutes until the 
urgent symptoms arc relieved. In the 
absence of this, or while it is being pre- 
pared, give large draughts of new' milk 
and raw eggs, limcwater and oil, melted 
butter, magnesia in a large quantity of 
water, or even if nothing else is at hand, 
flour and water, always, however, giv- 
ing an emetic the first thing, or causing 
vomiting by tickling the tliroat with a 
feather, etc.^ The inflammation of the 
stomach which follows must be treated 
by blisters, hot fomentations, muci- 
laginous drinks, and the like. 

Belladonna, or Deadly Nightshade. — 
Symptoms; Dryness of the mouth and 
tfiroat, great thirst, difficulty of swal- 
lowing, nausea, dimness, confusion or 
loss of vision, great enlargement of the 
pupils, dizziness, delirium, and coma. 
Treatment: There is no known anti- 
dote. Give a prompt emetic and then 
reliance must oe placed on continual 
stimulation with brandy, whi«ky. etc., 
and to ne.cess«rv artificial r.^^spi ration. 
Opium and its preparations, as morphia, 
laudanum, etc., are thought by some to 
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counteract the effect of belladonna, and 
may be given in small and repeated doses, 
as also strong black coffee and green tea. 

Blue Vitriol, or Blue Stone. — See Cop- 
per. 

Cantharides (Spanish or Blistering 
Fly) and Modem Potato Bug. — Symp- 
toms: Sickening odor of the breath, 

sour taste, with burning heat in the 
throat, stomach, and bowels; frequent 
vomiting, often bloody; copious bloodv 
stools, great pain in the stomach, with 
burning sensation in the bladder and 
difficulty to urinate followed with ter- 
rible convulsions, delirium, and death. 
Treatment: Excite vomiting by drinking 
plentifully of sweet oil or other whole- 
some oils, sugar and water, milk, or 
slipperv-elm tea; give injections of castor 
oil ana starch, or warm milk. The in- 
flammatory symptoms which generally 
follow must be treated by a physician. 
Camphorated oil or camphorated spirits 
should be rubbed over the bowels, stom- 
ach, and thighs. 

Caustic Potash. — See Alkalis under this 
title. 

Cobalt, or Fly Powder. — Symptoms* 
Heat and pain in the throat and stomach, 
violent retching and vomiting, cold and 
clammy skin, small and feeble pulse, 
hurried and difficult breathing, diar- 
rhea, etc. Treatment: An etoetic, fol- 
lowed by the free administration of milk, 
eggs, wheat flour and water, and muci- 
laginous drinks. 

Copper — Blue Vitriol, Verdigris or 
Pickles or Food Cooked in Copper Ves- 
sels. — Symptoms: General inflamma- 
tion of the alimentary canal, suppres- 
sion of urine; hiccough, a disagreeable 
metallic taste, vomiting, violent colic, 
excessive thirst, sense of tightness of the 
throat, anxiety; faintness, giddiness, 
and cramps and convulsions generally 
precede death. Treatment : Large 
doses of .simple syrup as warm as can be 
swallowed, until the stomach rejects the 
amount it contains. The whites of eggs 
and large Quantities of milk. Hydrated 
peroxide ot iron. 

Creosote —Carbolic Acid. —Symptoms: 
Burning pain, acrid, pungent taste, 
thisst, vomiting, purging, etc. Treat- 
ment: An emetic and the free adminis- 
tration of albumen, as the whites of eggs, 
or, in the absence of these, milk, or flour 
and water. 

Corrosive Sublimate.— See Mercury 
under this title. 


Deadly Nightshade. — See Belladonn 
under this title. 

Foxglove, or Dintalis. — Symptoms 
Loss of strength, feeble, fluttering pulse^ 
faintness, nausea and vomiting and stU' 
por ; cold perspiration, dilated pupils, 
sighing, irregular breathing, and some- 
times convulsions. Treatment: After 
vomiting, give brandy and ammonia in 
frenuently repeated doses, apply vrarmtb 
to the exiremitics, and if necessary resort 
to artifleial respiration. 

Gases — Carbonic Acid, Chlorin^ Cy- 
anogen, Hydrosulphuric Acid, Etc.— 
Symptoms: Great drowsiness, difTicu/t 
respiration, features swollen, face blua 
as in strangulation. Treatment: Arti- 
ficial respiration, cold douche, frictiou 
with stimulating substances to the sur- 
face of the body. Inhalation of steam 
containing preparations of ammonia. 
Cupping from nape of neck. Internal 
use of chloroform. 

Hellebore, or Indian Poke. — Symp- 
toms: Violent vomiting and purging, 

bloody stools, great anxiety, tremors, 
vertigo, fainting, sinking of the pulse, 
cold sweats, and convulsions. Treat- 
ment: Excite speedy vomiting by large 
draughts of warm water, molasses and 
water, tickling the throat with the finger 
or a feather, and emetics; give oily and 
mucilaginous drinks, oily purgatives, 
and clysters, acids, strong coffee, cam- 
phor, and opium 

Hemlock (Conium). — Symptoms: Dry- 
ness of the throat, tremors, dizziness, 
difficulty of sv'allowing, prostration, and 
faintness, limbs powerless or paralyzed, 
pupils dilated, pulse rapid and feeble; 
insensibility ana convulsions sometimes 
picrede death. Treatment: Empty the 
st^»iiiach and give brandy in tablcspoon- 
fiil doses, with half teaspoonful of spirits 
of ammonia, fref|ucnlly repeated, and 
if much pain and vomiting, give bro- 
mide of aniinoniuin in 5-grain dose.<' 
every half hour. Artificial respiration 
may be required. 

Henbane, or Hyoscyamus. — Symp- 
toms: Muscular twitching, inability to 
articulate plainly, dimne.ss of vision and 
.stupor; later, vomiting and purging, 
small intermittent pulse, convulsive 
movement of the extremities, uiid coma. 
Treatment: Similar to opium poison* 
ing, which see. 

Iodine. — Symptoms: Burning pain in 
throat, lacerating pain in the .stomach, 
fruitless effort to vomit, excessive ten- 
derness of the epigastrium. Treatments 
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Free emesis, prompt administration of 
starch, wheat Hour, or arrowrooU beaten 
up in water. 

Lead— Acetate of Lead, Sugar oi Lead, 
Dry White Lead, Red Lead, Litharge, or 
Pickles, Wine, or Vinegar Sweetened by 
Lead. — Symptoms: When taken in larjje 
doses, a sweet but astringent metallic 
taste exists, with constriction in the 
throat, pain in the region of the stomach, 
painful, obstinate, and frequently bloody 
vomitings, hiccough, convulsions or 
spasms, and death. When taken in 
small but long-continued doses it pro- 
duces colic, called painters* colic; great 
pain, obstinate constipation, and in ex- 
treme cases paralytic symptoms, es- 
pecially wrist-cirop, with a blue line along 
the edge of the gums. Treatment: To 
counteract the poison give alum in water 
H ounce to a quart; or, better still, Ep- 
som salts or Glauber’s salts, an ounce of 
either in a quart of water; or dilute sul- 
phuric acid, a tcaspoonful to a quart of 
Water. If a large quantity of sugar of 
lead has been recently taken, empty the 
stomach by an emetic of sulphate of zinc 
(1 drachm in a qur^rt oi water), giving 
one-fourth to comfnem!e, and repeating 
smaller doses until free vomiting is pro- 
duced; castor oil should be given to clear 
the bowels and injections of oil and 
starch freely administered. If the body 
is cold use the warm bath. 

Meadow Saffron. — See Belladonna. 

Laudanum. — See Opium. 

Lobelia — Indian Poke. — Symptoms : 
Excessive vomiting and purging, pains 
in the bowels, contraction of the pupils, 
delirium, coma, and convulsions. Treat- 
ment: Mustard over the stomach, and 
brandy and ammonia. 

Mercury — Corrosive Sublimate (bug 

g oisons frequently contain this poison), 
ed Precipitate, Chinese or English 
Vermilion. — Symptoms: Acrid, metallic 
taste in the mouth, immediate constric- 
tion and burning in the throat, with anx 
iely and tearing pains in both stomach 
and bowels, sickness, and vomiting of 
various-colored fluids, and sometimes 
bloody and profuse diarrhea, with dif- 
ficulty and pain in urinating; pulse 
quick, small, and hard; fa'nt .sensations, 
great debility, difficult breathing, cramps, 
cold sweats; syncope, and convulsions. 
Treatment; If vomiting does not al- 
ready exist, emetics must be given im- 
mediately — white of eggs in continuous 
large doses, and infusion of catechu after- 
wards, sweet milk, mixtures of flour and 


water in successive cupfuls, and to check 
excessive salivation put a half ounce of 
chlorate ot potash in a tumbler of water, 
and use freely as a gargle, and swallow a 
tablespoonful every hour or two. 

Morphine. — See Opium. 

Nitrate of Silver (Lunar Caustic). — 
Symptoms: Intense pain and vomiting, 
and purging of blood, mucus, and shre& 
of mucous membranes; and if these stand 
they become dark. Treatment: Give 
freely of a solution of common salt in 
water, which decomposes the poison, 
and afterwards flaxseed or slippery-elm- 
b?rk tea, and after a while a dose of 
castor oil. 

Opium and All Its Compounds— ^ 
Morphine, Laudanum, Paregoric, Etc. — 
Symptoms: Giddiness, drowsiness, in- 
creasing to stupor, and insensibility; 
pulse usually, at first, quick and ir« 
regular, and breathing hurried, and 
afterwards pulse slow and feeble, and 
respiration slow and noisy; the pupils are 
contracted and the eyes and face con- 
gested, and later, as death approaches, 
the extremities become cold, the surface 
is covered with cold, clammy perspira- 
tion, and the sphincters relax. The ef- 
fects of opium and its preparations, in 
poisonous doses, appear in from a hall 
to two hours from its administration. 
Treatment: Empty the stomach imme< 
dialely with an emetic or with the stom- 
ach pump. Then give very strong 
coffee without milk; put mustard plasters 
on the wrists and ankles; douche me head 
and chest with cold water, and if the 
patient is cold and sinking, give brandy, 
or whisky and ammonia. Belladonna is 
thought ^ many to counteract the poi- 
sonous effects of opium, and may be 
given in doses of halt to a teaspooniul of 
the tincture, or 2 grains of the extract, 
every 20 minutes, until some effect is 
observed in causing the pupils to ex- 
pand. Use warmtn and friction, and 
if possible prevent sleep for some hours, 
for which purpose the patient should 
be walked about between two persons. 
Finally, as a last resort, use artificial 
respiration, persistence in which will some* 
limes be rewarded with success in ap 
parcntly hopeless cases. Electricity should 
also lx* trieii. 

Cooley advises as follows: ^^omiting 
must be induced as soon as possible, by 
means of a strong emetic and tickling the 
fauces. If this docs not succeed, the 
stomach pump slioiild be applied. The 
emetic may consist of a half drachm of 
sulphate of zinc dis.solved in a half pint 
of warm water, of which one-third should 
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be taken at on^ and the remainder at 
the rate of a wineglassful every 5 or 10 
minutes, until vomiting commences. 
When thera is much drowsiness or stupor 
1 or 2 fluidrachms of tincture of capsi- 
cum will be found a useful addition; or 
one of the formulas for emetic draughts 
may be taken instead. Infusion of galls, 
cinchona, or oak bark should be fteely 
administered before the emetic, and 
water soured with vinegar and lemon 
juice, after the stomach has been well 
cleared out. To rouse the system 
spirit and water or strong coffee may be 
given. To keep the sufferer awake, 
rough friction should be applied to the 
•kin, an upright posture preserved, and 
walking exercise enforced , if necessary. 
When this is ineffectual cold water may 
be dashed over the chest, head, and 
spine, or mild shocks of electricity may 
be had recourse to. To allow the suffer- 
er to sleep is to abandon him to destruc- 
tion. Bleeding may be subsequently 
necessary in plethoric habits, or in 
threatened congestion. The costiveness 
that accompanies convalescence may be 
best met by aromatic aperients; and the 
general tone of the habit restored by stim- 
ulating tonics and the shower bath. 
The smallest fatal dose of opium in the 
case of an adult within our recollection 
was 4^ grains. Children are much more 
susceptible to the action of opium than 
of other medicines, and hence the dose of 
it for them must be diiniiiislied consid- 
erably below that indicated by the com- 
mon method of calculation depending on 
the age. 

Oxalic Acid. — See Acids. 

Phosphorus — Found in Lucifer 
Matches and Some Rat Poisons. — Symp- 
toms: Symptoms of irritant poisoning; 
pain in the stomach and boweia, vomit- 
ing, diarrhea; tenderness and tension 
of the abdomen. Treatment: An emetic 
is to be promptly given; copious draughts 
containing magnesia in suspension; mu- 
cilaginous drinks. General treatment 
for inflamiriatory symptoms. 

Poisonous Mus^ooms. — Symptoms: 
Nausea, heat and pains in the stomach 
and bowels; vomiting and purging, 
thirst, convulsions, and faintings; pulse 
small and frequent, dilated pupil and 
stupor, cold sweats and death. Treat- 
ment: The stomach and bowels are to be 
cleared by an emetic of ground mustard 
or sulphate of zinc, followed by frequent 
doses of Glauber’s or of Epsom salts, and 
larj^ stimulating clysters. After the 
poison is evacuated, either may be given 
witb small quantities of brandy and 


water. But if inflammatory sjmploma 
manifest themselves such jtimiui should 
be avoided, and these symptoms appro- 
priately treated. A hypodermic injection 
of grain of atropine is the latest discovered 
antidote. 

Potash, — See Alkali. 

Prussic or Hydrocyanic Acid.— See 

Acids. 

Poison Ivy. — Symptoms: Contact 
with, and with many persons the near 
approach to, the vine gives rise to vio- 
lent erysipelatous inflammation, espe- 
cially of tne face and bands, attenaed 
with itching, redness, burning, and swell- 
ing, with watery blisters. Treatment: 
Give saline laxatives, and apply weak 
sugar of lead and laudanum, or limewater 
and sweet oil, or bathe the parts freely with 
spirits of niter. Anointing with oil will 
prevent poisoning from it. 

Saltpeter (Nitrate of Potash). — Symj^ 
toms; Only poisonous in large quanti- 
ties, and then causes nausea, painfu^ 
vomiting, purging, convulsions, faint 
ness, feeble pulse, cold feet and hands, 
with tearing pains in stomach and bow'els. 
Treatment: Treat as is directed for 
arsenic, for there is no antidote known 
and emptying the stomach and bowels 
with mild drinks must be relied on. 

Savine. — Symptoms: Sharp pains in 
the bowels, hot skin, rapid pulse, violent 
vomiting and sometimes purging, with 
great prostration. Treatment: Mus- 
tard and hot fomentations over the 
stomach and bowels and ice allowed 
in the stomach only until the inflam- 
mation ceases. If prostration comes on, 
food and stimulants must be given by 
injection. 

Stramonitim, Thom Apple, or James* 
town Weed. — Symptoms: Vertigo, head 
ache, perversion of vision, sli^it delir- 
ium, sense of suffocation, disposition to 
sleep, bowels relaxed, and all secretions 
augmented. Treatment: Same as for 
belladonna. 

Snake Bites, Cure for. — The Inspector 
of Police in the Bengal Government re- 
ports that of 939 cases in which ammonia 
was freely administered, 207 victims have 
recovered, and in the cured instances the 
remedy was not administered till about 
3^ hours after the attack; on the average 
of the fatal cases the corresponding 
duration of time was 4} hours. 

Strychnine or Nux Vomica. — The char- 
acteristic symptom is the special influ- 
ence exerted upon the nervous system. 
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which is manifested by a general con- 
traction of all the muscles of the body, 
with rigidity of the spinal column. A 
profound calm soon succeeds, which is 
rollowed by a new tetanic seizure, longer 
than the first, during which the respira- 
tion is suspended. These symptoms 
then cease, tne breathing becomes easy, 
and there is stupor, followed by another 
general contraction. In fatal cases 
these attacks are renewed, at intervals, 
with increasing violence, until death en- 
sues. One phenomenon which is found 
only in poisonings by substances con- 
taining strychnine is that touching any 
part of the body, or even threatening 
to do so, instantly produces the tetanic 
spasm. Antidote: The stomach should 
be immediately cleared by means of an 
emetic, tickling the fauces, etc. To 
counteract the asphyxia from tetanus, 
etc., artificial respiration should be 
practiced with diligence and care. ‘‘If 
the poison has been applied externally, 
we ought immediately to cauterize the 
part, and apply a ligature tightly above 
the wound. If the poison has been 
swallowed for some time we should give 
a purgative clyster, and administer 
draughts containing sulphuric ether or 
oil of turpentine, which in most cases 
produce a salutary effect. Lastly, in- 
jections of chlorine and decoction of 
tannin are of value.” 

According to Ch. Gunther the great- 
est reliance may be placed on full doses 
of opium, assisted by venesection, in 
case.s of poisoning by strychnia or nux 
vomica. His plan is to administer this 
drug in the form of solution or mix- 
ture, in combination with a saline ape- 
rient. 

Another treatment is to give, if obtain- 
able, 1 ounce or more of bone charcoal 
mixed with water, and follow with an 
active emetic; then to give chloroform in 
teaspoonful doses, in flour and water or 
glycerine, every few minutes while the 
spasms last, and afterwards brandy and 
stimulants, and warmth of the extremi 
ties if necessary. Recoveries have fol- 
lowed the free and prompt administra- 
tion of oils or melted butter or lard. In 
all cases empty the stomach if possible. 

Sulphate of Zinc — ^White Vitriol. — See 
Zinc. 

Tin — Chloride of Tin, Solution of Tin 
(used by dyers), Oxide of Tin^ or Putty 
Powder. — Symptoms: Vomiting, pains 
in the stomach, anxiety, restlessness, fre- 
quent pulse, delirium, etc. Treatment: 
Empty the stomach, and give whites of 
in water, milk in large quantities. 


or flour beaten up in water, with mag- 
nesia or chalk. * 

Tartar Emetic. — See Antimony. 

Tobacco. — Symptoms: Vertigo, stu* 
por, fainting, nausea, vomiting, sudden 
nervous debility, cold sweat, tremors, 
and at times fatal prostration. Treat- 
ment: After the stomach is empty apply 
mustard to the abdomen and to the ex- 
tremities, and give strong coffee, with 
brandy and other stimulants, with 
warmth to the extremities. 

Zinc — Oxide of Zinc, Sulphate of 
Zinc, White Vitriol, Acetate of Zinc. — 
Symptoms: Violent vomiting, astrin- 

gent taste, burning pain in the stomach, 
pale countenance, cold extremities, dull 
eyes, fluttering pulse. Death seldom 
ensues, in consequence of the emetic 
effect. Treatment: The vomiting may 
be relieved by copious draughts of warm 
water. Carbonate of soda, administered 
in solution, will decompose the sulphate 
of zinc. Milk and albumen will also act 
as antidotes. General principles to be 
observed in the subsequent treatment. 

Woorara. — Symptoms: When taken 
into the stomach it is inert; when ab- 
sorbed through a wound it causes sudden 
stupor and insensibility, frothing at the 
mouth, and speedy death. Treatment: 
Suck the wound immediately, or cut it 
out and tie a cord around the limb be- 
tween the wound and the heart. Applj 
iodine, or iodide of potassium, and give it 
internally, and try artificial respiration. 

ANTIFERMENTS. 

The following are tried and useful 
formulas: 

I. — Sulphite (not sulphate) of lime, 
in fine powder, 1 part; marble dust, 
ground oyster shells, or chalk, 7 parts; 
mix, and pack tight, so as to exclude the 
air. 

II. — Sulphite (not sulphate) of potassa, 
1 part; new black-mustard seed (ground 
in a pepper mill) 7 parts; mix, and pack 
.so ns to exclude air and moisture per- 
fectly. Dose (of either), J ounce to IJ 
ounces per hogshead. 

III. — Mustard seed, 14 pounds; cloxes 
and capsicum, of each, pounds; mix, 
and grind them to powder in a pep- 

C er mill. Dose, J to } pound per hogs- 
ead. 

A portion of any one of these compounds 
added to cider, or the like, soon allays 
fermentation, when excessive, or when 
it has l^en '•enewed. The first formula 
is prefc'^tc v»heo there is a tendency to' 
nciditv The Second and third may br 
advantageously used for wine and beer, as 
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well as tor cider. The third compound 
greatly improves the flavor and the ap- 
parent strength of the liq^uor, and also 
improves its keeping qualities. 


Anchovy Preparations 

Extemporaneous Anchovy Sauce. — 

Anchovies, chopped 


small 3 or 4 

Butter 3 ounces 

Water 2 ounces 

Vinegar 1 ounce 

Flour 1 ounce 


Mix, place over the fire, and stir until 
the mixture thickens. Then rub through 
a coaise sieve. 


Essence of Anchovies. — Remove the 
bones from 1 pound of anchovies, reduce 
the rcrnjii fling portions of the fish to a 
pulp in a Wedgewood mortar, and pass 
through a clean hair or brass sieve. Boil 
the hones and other portions which will 
not pass through the sieve in 1 pint of 
water for 1,'5 minutes, and strain. To 
the strained !i<juor atld 2 4 ounees of salt 
and 2 4 ounces of flour, and the pulped 
anchovies. Let the whole simmer over 
the fire for three or four minutes; re- 
move from the fire, and when the mix- 
ture h 2 « cooled a little add 4 ounces of 
irri'v^/ig vincf'Ar. I'he product (nearly 
< pounds) may be then bottled, and the 
corks lied over with bladder, and either 
^axed or capsuled. 


Anchovy Paste. — 

Ancliovit". 

Water 

Salt 

Flour . . 

C’apsicnin 

(i rated lemon peel . . . 
Muslirooiii catsup. . 


7 pounds 
9 pints 
1 pound 
1 pound 
J ounce 

1 

4 ounces 


Anchovy Butter. — 

AnrdiovieN, l)oned and 

beaten a jiii^te . - 1 part 

Butler 2 parts 

Spice enough 


rvNTlFOULTNG COMPOSITIONS; 

See P.ilnt'.. 

ANTTFREEZING SOLUTION: 

Si e l're»ving Pre\ eiiti ves. 

ANTIFRICTION METAL: 

See Alloys, uruler Phosphor Bronze 
end Antifriction Metals. 


ANTIQUES, TO PRESERVE. 

The best process for the preservation 
of antioue metallic articles consists in a 
retranstormation of the metallic oxides 
into metal by the electrolytic method. 
For this purpose a zinc strip is wound 
around the article and the latter is laid 
in a soda-lye solution of 5 per cent, or 
suspended as the negative pole of a small 
battery in a potassium cyanide solution 
of 2 per cent. Where this method does 
not seem practicable it is advisable to 
edulcorate the objects in running water, 
in which operation fragile or easily de- 
stroyed articles may be protected by 
winding with gauze; next, they should 
be carefully dried, first in the air, then 
with moderate heat, and finally protected 
from further destruction by immersion 
in melted paraffine. A dry place is re- 
quired for storing the articles, since par- 
affine is not perfectly impermeable to 
water in the shape of steam. 

AiVTIRUST COMPOSITIONS: 

See Rust Preventives. 


Antiseptics 


Antiseptic Powders. — 


I. — Borax 3 ounces 

Dried alum 3 ounces 

Thymol 22 grains 

Eucalyplol 20 drops 

Menthol 1§ grains 

Phenol 15 grains 

Oil of gaulthcria . , . 4 drops 

Carmine to give a pink lint 

II. — Alum, powdered 50 

Borax, powdered 50 

Carbolic acid, crystals ... . p. 

Oil of eucalyptus 5 [- vj 

Oil of wintergreen .'5 1^ 

Menthol 

Thymol 


III. — Boracicacid 10 

Sodium biborate. . . 4 ounces 

Alum 1 ounce 

Zinc sulphocarbolate 1 ounce 
Thymic acid 1 drachm. 


Mix thoroughly. For an antiseptic 
wash dissolve 1 or 2 drachms in a quart 
of warm water. 


IV. — Ektogan is a new dusting powder 
which is a mixture of zinc hydroxide and 
dioxide. It is equivalent to about 8 per 
cent of active oxygen. It is a yellowish- 
white odorless and tasteles.s powder, in- 
.soluble in water. It is used externally in 
wounds and in skin diseases as a moist 
dressing mixed with c'tric, tartaric, or 
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lanDic acid, which causes the liberation 
of oxygen. With iodides it liberates 
iodine. It is stated to be strongly anti- 
septic; it is used in the form of a powder. 


a gauze, and a plaster. 

Antiseptic Pencils. — 

I. — Tannin q. s. 

Alcohol, q. s 1 part 

Ether, q. s 3 parts 


Make into a mass, using as an excip- 
ient the alcohol and ether previously 
mixed. Roll into pencils of tne desired 
length and thickness. Then coat with 
collodion, roll in pure silver leaf, and 
finally coat with the following solution of 
gelatine and set aside to dry: 

Gelatine 1 drachm 

Water 1 pint 

Dissolve by the aid of a gentle heat. 
When wanted for use, shave away a 
portion of the covering, dip the pencil 
into tepid water and apply. 

II. — Pencils for stopping bleeding are 
prepared by mixing: 

Purified alum 480 

Borax 24 

Oxide zinc 

I'hymol 8 

Formalin 4 J 

Melting carefully in a water bath, add- 
ing some perfume, and forming mixture 
into pencils or cones. 

A very convenient way to form into 
pencils where no mold need be made is 
to take a small glass tube, roll a piece of 
oil paper around the tube, remove the 

? :lass tube, crimp the paper tube thus 
orined on one end and stand it on end 
or in a bottle, and pour the melted so- 
lution in it and leave until cool, then re- 
move the paper. 

Antiseptic Paste (Poison) for Organic 
Specimens. — 

(a) Wheat flour 16 ounces 

Beat to a hatter with 

cold water 16 fluidounces 

Then pour into boil- 
ing water 32 fluidounces 

(b) Pulverized gum nr- 

abic 2 ounces 

Dissolve in boil- 
ing water 4 fluidounces 

(a> Pulverized alum. . . 2 ounces 

Dissolve in boil- 
ing w’ater 4 fluidounces 

(d) Acetate of lead .... 2 ounces 

Dissolve in boil- 
ing water 4 fluidounces 

(e) Corrosive Ml hli mate 10 grains 
Mix (o^ nod (Jh) while hot and continue 
<0 iiHiff - iiii-a fMv hue <stti o *«nd 


mix Ihoroughij, then add (d). Stir 
briskly, and popr in the dry corrosive 
sublimate. This paste is very poison> 
ous. It is used for anatomical work and 
for pasting organic tissue, labels on skel- 
etons, etc. 

Mouth Antiseptics. — I. — Thymic acid, 
25 centigrams (31 grains): benzoic acid. 
3 grams (45 grains); essence of pep- 
permint, 75 centigrams (10 minims); 
tincture of eucalyptus, 15 grams (4 A 
drachms); alcohol, 100 grams (Sounccx). 
Put suflBcient in a glass of water to render 
latter milky. 

II. — Tannin, 12 grams (3 drachms); 
menthol, 8 grains (2 drachms); thymol, 

1 gram (15 grains); tincture benzoin, 6 
grams (90 minims); alcohol, 100 grams 
(3 ounces). Ten drops in a half-glassful 
of tepid water. 

See also Dentifrices for Mouth 
Washes. 

Antiseptic Paste. — Difficulty is often 
experienced in applying an antiseptic 
dressing to moist surfaces, such as the 
lips after operation for harelip. A paste 
for this purpose is described oy its origi- 
nator, Socin. The composition is: Zinc 
oxide, 50 parts; zinc cnloiidc, 5 piirts; 
distilled water, 50 parts. The paste is 
applied to the wound, previously dried 
by means of a brush or spatula, allowed 
to dry on, and to remain in place five or 
six days. It may then be removed and 
a fresh application made, 
potassium bicar- 
bonate 32.0 grams 

Sodium benzoate . . 32.0 grams 

Sodium borate 8.0 grams 

Thymol 0.2 gram 

Eiicalyptol 2.0 c. cent. 

Oil of peppermint.. 0.2 c. cent. 

Oil of wintergreen. . 0.4 c. cent. 

Tincture of cudbear 15.0 c rent. 

Alcohol 60.0 c. cent. 

Glycerine 250.0 c. cent. 

Water, enough to 

make 1,000.0 c. centimeter^ 

Dissolve the salt« in 650 cubic centi- 
meters of water, and the thymol, eucalyp 
tol. and oils in the alcoliol. Mix the 
alcoholic solution with the glycerine and 
add the aqueous liquid, then the tincture 
of cudbear, and lastly enough water to 
make 1,000 cubic centimeters. Allow 
to stand a few days, then filter, adding a 
little magnesium carbonate to the filter, 
if necessary, to get a brilliant filtrate. 

This is from the Formulary of Aft 
Bournemouth Pharmaceutical Associa- 
tion as reported in the i anadian Phar- 
maceutical Association: 
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A/kaline Glycerine of Thymol. — 


Sodium bicarbonate.. 100 grains 

Sodium biborate 200 grains 

Sodium benzoate 80 grains 

Sodium salicylate .... 40 grains 

Menthol 2 grains 

Pumilio pine oil 4 minims 

Wintergreen oil 2 minims 

Thympl 4 grains 

Eucalyptol 12 minims 

Compotmd Solution of Thymol. — 

A 

Benzoic acid 64 grains 

Borax 64 grains 

Boric acid 128 grains 

Distilled water. 6 ounces 

Dissolve. 

B 

Thymol. . 20 grains 

Menthol 6 grains 

Eucalyptol 4 minims 

Oil of wintergreen.. .. 4 minims 

Oil of peppermint. ... 2 minims 

Oil cf thyme 1 minim 

Alcohol (90 per cent) . S ounces 
Dissolve. 


Mix solutions A and B, make up to 
20 fluidounces with distilled water, and 
filter. 

Oil of Cinnamon as an Antiseptic. — 
Oil of cinnamon in a 9-per-oent emulsion^ 
when u.'^ed upon the hands, completely 
sterilizes them. A 7-to 8-per-cent emul- 
sion is equal to a 1 -per-cent, solution of 
corrosive sublimate and is certainly far 
more agreeable to use.^ Oil of thyme in 
an 1 l-pep-<*ent solution is equal to a 7-pcr- 
cent solution of cinnamon oil. 

Green Coloring for Antiseptic Solu- 
tions. — The safest coloring substance for 
use in a preparation intended either for 
internal admini.stratiun or for applica- 
tion to the skill is the coloring matter of 
leaves, chlorophyll. A tincture of spin- 
ach or of grass made by macerating 2 
ounces of the freshly cut leaves in a pint 
of alcohol for five days will be found to 
give good results. If the pure coloring 
substance is wanted the solvent should 
be evaporated off. 

Antiseptic Bromine Solution. — 


Bromine 1 ounce 

Sodium chloride 8 ounces 

Water 8 pints 


Dissolve the sodium chloride in the 
water and add the bromine. This solu- 
tion is to be diluted, when applied to 
broken skin surfaces, 1 pan. with 15 
parts of water. 

Substitute for Rubber Gloves.— Mui 


phy has found that a 4-^ 6-, or 8-per-cenc 
solution of gutta-percha in benzine, when 
applied to the hands of the surgeon or 
the skin of the patient, will seal these 
surfaces with an insoluble, impervious, 
and practically imperceptible coaling — 
a coating that will not allow the secre- 
tions of the skin to escape, and will not 
admit secretions, blood, or pus into the 
crevices of the skin. At the same lime 
it does not impair the sense of touch nor 
the pliability of the skin. A similar solu- 
tion in acetone also meets most of th^ 
reoiiirements. 

M urphy’s routine method of hand pre^. 
a ration is as follows: Lirst, five to seven 
minutes* scrubbing with spirits of green 
soap and running hot water; second, 
three minutes* washing ^ith alcohol; 
third, when the hands are thoroughly 
dried, the gutta-percha solution is poured 
over the hands and forearms, care being 
taken to fill in around and beneath the 
nails. The hands must be kept exposed 
to the air with the fingers separatetl iinlil 
thoroughly dry. The coating is very 
thin and can be recognized only by its 
glazed appearance. It will resist soap 
and water, but is easily removed by 
ing in benzine. The hamls can be 
washed in bichloride or any of the anti- 
septic solutions without interfering with 
the coating or affecting the skin. If 
the operations be many, or prolonged, 
the coating wears away from the tips 
of the fingers, but is easily renewed. For 
the remaining portion of the hands one 
application is sufficient for a whole morn- 
ings work. 

The 4-per-cent solution of rubber wears 
better on the tips of the fingers, in han- 
dling instruments, sponges, and tissues 
than the acetone solution. 

For the abdomen the acetone solution 
has the advantage, and it dries in three 
to four seconds after its application, 
while the benzine solution takes from 
three to four and a half minutes to make 
a dry, firm coating. 

The preparation of the patient’s skin 
consists in five minutes* scrubbing with 
spirits of green soap, washing with ether, 
followed by alcohoL The surface is tlicr 
swabbed over thoroughly with the ben- 
zine or acetone solution. 

The gutta-percha solution h prepared 
by dissaving the pure gutta-percha chips 
in sterile benzine or acetone. These 
solutions do not stand boiling, as this 
impairs the adhesiveness and elasticity of 
the coating. 

ANTISEPTICS FOR CAGED BIRDS: 

See Veterinary Formulas- 
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ANTS (TERMITES), TO PRE- 
VENT; 

Termites, or destructive white ants arc 
tropical insects which bore into the wood 
and eat the inside leaving only the outer 
shell. At certain times of the year, the 
destructive little insects leave the wood 
on which they subsist and go into the 
ground. The times they do this can be 
learned by watching them. When they 
go into the ground the householder whose 
house has been attacked by them should 
watch where they enter. Then all that is 
necessary is to pour over the ground 
within a radius of two or three feet a 
generous amount of paradichlorbenzene 
dissolved in kerosene. The proportion is 
ly^ pounds paradichlorbenzene (com- 
monly called PDB) to 1 gallon kerosene. 
The paradichlorbenzene Is one of the best 
fumigants and kerosene alone kills the 
termites by contact, so that the combina- 
tion means positive death to them. 

ARSENICAL WEED KILLER: 
Arsenous anhydride. 28 ounces 
Sodium hydroxide . 17 Vi ounces 

Crude phenol 2y2 ounces 

Water to make . . . 100 ounces 

Heat the arsenic with the caustic soda, 
that is the sodium hydroxide in 76 ounces 
of water until dissolved. Add the phenol 
and enough water to make the weight 
100 ounces. One gallon of this fluid should 
be diluted with 25 gallons of water for 
use. 100 gallons of this fluid diluted as 
shown above is enough for 60 square 
yards. 

ASPHALT ra PAINTING; 

See Paint. 

ASPH/XT VARNISHES: 

See Varnishes. 

ASSAYING: 

See Gold. 

ASTHMA CURES. — Asthma Pampers — 
t. — Impregnate bibulous paper with the 
following: Extract of stramonium, 10; 
potassium nitrate, 17; sugar, 20; warm 
water, 200 puts. Dry. 

II. — Blotting or gray filter paper, 120; 
otassium nitrate, 60; powdered bella- 
onna leaves, 5; powdered stramonium 
leaves, 5; powdered digitalis leaves, 5; 
owdered lobeiia, 5; myrrh, 10; oli- 
anum, 10; phellandrium fruits. 5 parts. 
Stramonivm Candle. — Powdered stra- 
monium leaves, 120; potassium nitrate, 
72; Peruvian balsam, 3; powdered sugar, 
1; powdered tragacanth, 4 parts. (Water, 
q. s. to mass; roll into suitable shapes 
and dry.) 


Cleary's Asthma Fumigating Powaer, 
— Powdered stramonium, 16; powdered 
belladonna leaves, 16; powdered opium, 
2; potassium nitrate, 6. 

Asthma Fumigating Powders . — 
Powdered stramonium leaves, 4; pow- 
dered aniseed, 2; potassium nitrate, 2 
parts. 

II. — Powdered stramonium, SO; potas- 
sium nitrate, 5; powdered tea, 15; pow- 
dered eucalyptus leaves, 15; powdered 
Indian hemp, 15; powdered looelia, 15; 
powdered aniseed, 2; distilled water^ 45 
parts. (All the herbal ingredients in 
coarse powder; moisten with the water in 
which the potassium nitrate has been 
previously dissolved, and dry.) 

Schi^ftiann 8 Asthma Powder. — Potas. 
sium nitrate, 25; stramonium, 70; bella. 
donna leaves, 5 parts. 

Neumeyer's Asthma Powder. — Potas- 
sium nitrate, 6 parts; sugar, 4; stramo* 
nium, 6; powdered lobelia, 1. 

Fischer's Asthma Powder. — Stramo- 
nium, 5 parts; potassium nitrate, 1; pow- 
dered Achillea millefolium leaves, 1. 

Vorlaender's Asthma Powder. — Stra- 
monium, 150; lobelia, 80; arnica flowers, 
80; potassium nitrate, 80; potassium 
iodide, 3; naphthoK 1,100 parts. 

Asthma Cigarettes. — I. — Belladonna 
leaves, 5 parte; stramonium leaves, 5 
parte; digitalis leaves, 5 parts; sage 
leaves, 5 parts; potassium nitrate, 76 
parte; tincture of benzoin, 40 parte; boil- 
ing water, 1,000 parte. Extract the 
leaves with the boiling water, filter, and 
in the filtrate dissolve the salts. Im- 
merse in the fluid sheets of bibulous 
paper (Swedish filter paper will an- 
swer) and let remain for 24 hours. ^ At 
the end of this time remove, dry, cut into 
pieces about 2} by 4 inches, and roll into 
cigarettes. 

II. — Sodium arseniate, 3 grains; ex- 
tract of belladonna, 8 grains; extract of 
stramonium, 8 grains. Dissolve the ar- 
seniate of sodium in a small quantity of 
water, and rub it with the two extracts 
Then soak up the whole mixture with 
fine blotting paper, which is dried and 
cut into 24 equal parte. Each part is 
rolled up in a piece of cigarette paper*. 
Four or five inhalations are general) f 
sufficient as a dose. 

ASTHMA IN CANARIES: 

Sue Veterinary Formulas. 

ASTRINGENT FOR HORSES: 

See Veterinary Formulas. 

ATOMIC WEIGHTS: 

See Weights and Measuree. 



JOS 


BAKING POWDERS 


ATROPINE, ANTIDOTE TO. 

The usual physiological antidotes to 
the mydriatic alkaloids from belladonna* 
stramonium, and hyoscyamus are mor- 

f )hine or eseriiie. Strong tea, coffee, or 
irandy are usually administered as stim- 
ulants. Chief reliance has usually been 
placed upon a stomach siphon and 
plenty of water to wash out the contents 
of the stomach. The best antidote ever 
reported was that of muscarine extracted 
by alcohol from the mushroom, .4 man/fa 
muscaria^ but the difficulty of securing 
the same has caused it to be overlooked 
and almost forgotten. Experiments 
with this antidote showed it to be an al- 
most perfect opposite of atropine in its 
effects upon the animal body and that 
it neutralized poisonous doses. 

AROMATIC WATER.— 

Cinnamon bark, Chinese 3 parts 

Lavender flowers 6 parts 

Peppermint leaves 5 parts 

Uosemary leaves 6 parts 

Sage leaves . . 10 parts 

Fennel seeds ... 3 parts 

Alcohol . 70 parts 

Water 300 parts 

Macerate the drugs in the mixed alco- 
hol and water for 24 hours and distill 
200 parts. 

AQUA REGIA. — Aqua regia consists 
in principle of 2 parts of hydrochloric acid 
and 1 part of nitric acid. Rut this quan- 
tity varies according to the shop where it 
is used for gilding or jewelry, and some- 
times the proportion is brought to 4 parts 
of hydrochloric acid to 1 of nitric acid. 

AUTOMOBILE WAX PASTE 
POLISH: 

10 pounds carnauba wax 
6 pounds ceresin wax 
6 pints naphtha 
3 gallons turpentine 
Melt together in a steam jacketed ket- 
tle and stir while cooling; pour into cans 
just before mixture clouds. 


Bakins: Powders 

I. — Tartaric acid, 3 parts; sodium 
bicarbonate, 1 part; starch,' 0.75 part. 
Of this baking powder I he required 
amount f(*r 500 parts of flour i.s about 
4' parts tor rich cake and 15 parts for 
lean cake 

The *»iit>stances eriiploved must be 
dry, each buying been previously sifted 


by itself, so that no coarse pieces are 
present; the starch is mixed with the 
sodium bicarbonate before the acid is 
added. When large Quantities are pre- 
pared the mixing is done by machine; 
smaller quantities are best mixed to- 
gether in a spacious mortar, and then 
passed repeatedly through a sieve. In- 
stead of starch, flour may be used, but 
starch is preferable, because it inter- 
feres with the action of the acid on the 
alkali. 

II. — A formula proposed by Cramp- 
ton, of the United States Department of 
Agriculture, as the result of an investi- 
gation of the leading baking powders of 


the market, is: 

Potassium bitartrate. . . 2 parts 
Sodium bicarbonate. . . 1 part 
Cornstarch 1 part 


The addition of the starch serves the 
double purpose of a “ filler** to increase 
the weight of the powder and as a pre- 
servative. A mixture of the chemicals 
alone does not keep well. 

The stability of the preparation is in- 
creased by drying each ingredient sepa- 
rately by exposure to a gentle heat, mixing 
at once, and immediately placing in bot- 
tles or cans and excluding access of aif 
and consequently of moisture. 

This is not a cheap powder; but it is 
the best that can be made, as to health- 


ful ness. 

III. — Sodium acid phos- 
phate 20 parts 

Calcium acid phos- 
phate 20 parts 

Sodium bicarbonate 25 parts 

Starch 35 parts 


Caution as to drying the ingredien. 
and keeping them dry must be observed. 
Even the mixing should be done in a 
room free from excessive humidity. 

IV. — Alum Baking Powder. — 
Ammonium alum, 

anhydrous 15 parts 

Sodium bicarbonate 18 parts 
Cornstarch, q. s. to make 100 parts. 
Mix. The available carbon dioxide 
yielded is 7J per cent or 8 per cent. 

BALANCE SPRING: 

See Watchmakers* Formulas. 

BALDNESS : 

See Hair Preparations. 

PALL BLUE: 

S.-c L.iiindry Preparations 

BALS^ MS: 

See also Ointments. 
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Wild-Cherry Balsam. — 

Wild-cherry bark. . 1 ounce 

Licorice root 1 ounce 

Ipecac 1 ounce 

Bloodroot 1 drachm 

Sassafras 1 drachm 

Compound tincture 

of opium . 1 fluidouncr 

Fluid extract of 

cubcb 4 fluidrachms 

Moisten the ground driiRs with the 
fluid extract and tincture and enough 
menstruum consisting of per cent 
alcohol, and after six or eight hours pack 
in a percolator, and pour on menstruum 
until percolation begins. Then cork the 
orifice, cover the percolator, and allow to 
macerate for 24 hours. Then percolate 
to 10 fluidounces, pouring back the first 
portion of percolate until it coiikvs through 
clear. In the percolate dissolve A ounce 
of ammonium chloride and A pound of 
sugar by cold percolation, adding simple 
syrup to make 16 fluidounces. Finally 
add 1 fluidrachm of chloroform. 

Balsam Spray Solution. — 


Oil of Scotch pine. . . 30 minims 

Oil of eucalyptus 1 drachm 

Oil of cinnamon .... 30 minims 
Menthol crystals ... . q. s. 

Fluid extract of halm- 

of-Gilcad buds ... 1 drachm 

Tincture of bcn/oin, 

enough to make . 4 ounces 


This formula can, of course »c modi- 
fied to suit your re(|uireniciits. '^riic oils 
of eucalyptus and cinnamon can be omit- 
ted and* such quantities of tincture of 


tolu and tincture of myrrh, incorporated 


as may he desired. 

Birch Balsam.-- 

Parts by 
w'ciglit 

Alcohol 

30,000 

Birch juice 

3,000 

Glycerine 

1,000 

Bergamot oil 

90 

Vanillin 

10 

Geranium oil 

50 

Water 

14,000 

BANANA EXTRACT FOR PAINT- 
ING; 

Amyl acetate 

Ys ounce 

Butvric ether 

GO minums 

Alcohol 

10 ounces 

W’^ater, to make 

16 ounces 

This should be mixed 

and allowed to 

stand for three dav.s a 

nd then filtered. 

Principally used for jiainting radiators. 


BATH TONIC FOR FLABBY 
FLESH: 

White vinegar 1 pint 

Rosemary 2 drachms 

Rue 2 drachms 

Camphor 2 drachms 

Lavender 2 drachms 

Let the herbs soak in the vinegar for 
a few hours, then strain through cheese- 
cloth, bottle and add to the bath, 'fhis 
tonic can be used three times a week in 
a warm bath. 

Tingly hot baths should not be taken. 
Cold sponges will work miracles. There 
may be a warm bath at night, but only 
a few degrees above tepid, otherwise 
your flesh will continue to hang upon 
you, instead of firmly padding you. The 
cold sponge or shower every morning is 
one of the greatest of all tissue bracers. 
BATH TABLETS, EFFERVESCENT. 


Tartaric acid ... 10 parts 
Sodium })icarl)<.n itc. . 0 parts 
Rice flour 6 parts 


A few spoonfuls of thi^, when stirred 
into a batlitubful of water, causes a co- 
pious liberation of carbon dioNide, which 
IS refreshing. T'his mixture can be made 
into tablets by compression, moistening, 
if necessary, with alcohol. Water, of 
course, cannot be used in making them, 
as its presence causes the dceoinpo.sition 
referred to. Perfume may he fidded to 
this powder, essential oils being a good 
forni. Oil of lavendtT w'(>nld be a suit- 
able adilition, in the proportuin of a 
fluidrachm or more to the pound of 
powder. A better but more e\pcnsi\e 
perfume may be obtained by mixing 1 
part t)f oil of rose geranium with (5 parts 
of oil of lavender. A perfume still more 
desirable may be had by adding a mix- 
ture of the oils from wdiich ('oiogne water 
is made. For an ordinary quality the 
following will sufllce: 

Oil of lavender . 4 fliiidriohms 

Oil rosemary. . 4 Ciiiidrachm' 

Oil of bergamot.. 1 UnidoHiuc 

Oil of lemon 2 flindounees 

Oil of clove 30 minims 


For the first quality the following may 
be taken: 


Oil of neroli 

Oil of rosemary. . 
Oil of bergamot.. 

• Oil of eedrat 

Oil of orange peel 


6 fluidrachms 
3 fluidrachms 
3 fluidrachms 

7 flaidrachms 
7 fluidrachms 


A fluidrachm or more of either of these 
mixtures may be usc<l to the pound, as m 
the case of l.i \ (‘ikIct. 

These mixtures may also he used in th4 
preparation of a bath powder (noQ-eller* 
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descent) made by mixing equal parts of 
powdered soap and powdered borax* 

BATH- TUB ENAMEL: 

See Varnishes. 

BATH-TUB PAINTS* 

See Paint 

BATTERY FILLERS AND SOLUTIONS. 

1. — In the so-called dry batteries the 
exciting substance is a paste instead of 
a fluid; moisture is necessary to cause 
the reaction. These pastes are gener- 
ally secret preparations. One of the 
earlier '‘dry’^batteries is that of Gassner. 
The apparatus consists of a containing 
vessel of zinc, which forms the positive 
element; the negative one is a cylinder 
of carbon, and the space between is 
filkd with a paste, the recipe for which is: 


Oxide of zinc 1 pari 

Sal ammoniac 1 part 

Plaster S parts 

Chloride of zin^ 1 part 

Water 2 parts 


The usual form of chloride-of-silver 
battery consists of a sealed cell contain- 
ing a zinc electrode, the two being gen- 
erally separated by some form of porous 
septum. Around the platinum or silver 
electrcde is cast a quantity of silver 
chloride. This is melted and general- 
ly poured into molds, surrounding the 
metallic electrode. The exciting fluid 
is either a solution of ammonium chlo 
nde, caustic potassa, or soda, or zinc 
sulphate. As ordinarily constructed, 
these cells contain a paste of the electro- 
lyte and are sealed up hermetically in 
glass or hard-rubbei receptacles. 

II. — The following formula is said to 
Field a serviceable filling for dry batteries: 

Charcoal flounces 

Graphite 1 ounce 

Manganese dioxide.. . fl ounces 

Caiciiim hydrate 1 ounce 

Arsenic acid 1 ounce 

Glucose mixed with 

dextrine or starch . . 1 ounce 
Inbmately mix. and then work into a 
paste of proper consistency with a sat- 
urated scMution of sodium and ammo- 
nium chloriues containing one-tenth of 
its vciume oi a mercury- bichloride solu- 
tion and an equai volume of hydrochloric 
acid. Add the fluid gradually, and well 


work up the mass. 

111 .— Calcium chloride, 

crystallized 30 parts 

Calcium chloride, 

granulated flO parts 

Ammonium sulphate 15 parts 

ZincsulDba^e 25 parts 


Solutions for Batteries. — The almost 
exclusively employed solution of sal am* 
moniac (ammonium chloride) presents 
the drawback that the zinc rods, glasses, 
etc., after a short use, become covered 
with a fine, yellow, very difficultly sol- 
uble, basic zinc salt, whereby the gen- 
eration of the electric current is impaired, 
and finally arrested altogether. This 
evil may be remedied by an admixture of 
cane sugar. For a battery of ordinary 
size about 20 to 25 grams of sugar, dis- 
solved in warm water, is sufficient per 
50 to 60 grams of sal ammoniac. After 
prolonged use only large crystals (of a 
zinc saccharate) form, which, however, 
become attached only to the zinc rod in 
a few places, having very little disad- 
vantageous effect upon the action or the 
batteries and being easy to remove, owing 
to their ready soluoility. 

TEST PAPER FOR DETERMIN- 
ING ELECTRIC POLARITY: 

Moisten filter paper with a 1 per cent 
solution of phenolphthalein in alcohol and 
allow to dry. Dip the paper in a 10 per 
• cent solution of potassium chloride in 
distilled water. For use wet the paper 
and apply to the two terminals. The 
negative side will turn pink. 

BAY RUM: 

I. — Oil of bay .... 1 drachm 

Alcohol 18 ounces 

Water 18 ounces 

Mix and filter through magnesia. 

II. — Bay-leaf otto y 2 ounce 

Magnesium carbonate Vs ounce 

Jamaica rum 2 pints 

Alcohol 3 pints 

Water 3 pints 

Triturate the otto with the magnevSium 
carbonate, gradually adding the other 
Ingredients, previously mixed, and filter. 
If the mm employed contains sufiicient 
sugar or mucilaginous matter to cause 
any stickiness to be felt on the skin, rec- 
tification will be necessary. 

BEARING lOITAL: 

See Babbitt Metal, Bearing Metal, and 
Phosphor Bronze, under Alloy® 

BEDBUG DESTROYERS; 

See Insecticides. 

BEEF. IRON. AND WINE. 

Extract of beef. ... 512 grains 
Dctannated sherry 

wine 26 ounces 

Alcohol 4 ounces 

Citrate of iron and 

ammonia 250 grains 

Simple sirup 12 ouncea 
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TiDcture of orange. it ounces 

Tincture of carda- 
mom co 1 ounce 

Citric acid 10 grains 

Water, enough to make 4 pints 
Let stand 24 hours, agitate 'frequently, 
and filter. See that the orange is fresh. 


BEEF PEPTONOIDS: 

See Peptonoids. 

BEEF PRESERVATIVES: 
See Foods. 


BEEF TEA: 

See Beverages. 

BEERS, ALCOHOL IN: 

See Alcohol, 


BEER, GINGER, HOP-BITTER, 
SCOTCH, AND SPRUCE: 

See Beverages. 

BEER, RESTORATION OF SPOILED. 

I. — Powdered chalk is poured into the 
cask and allowed to remain in the beer 
until completely jjrecipitated. 

II. — The liquor of Doiled raisins may 
be poured into the beer, with the result 
that the sour taste of the beer is disguised, 

III. — A small quantity of a solution of 

C otash will remove the sour taste of 
eer. Too much potash must not be 
added; otherwise the stomach will suffer. 
Beer thus restored will not keep long. 

IV. — If the beer is not completely 
spoiled it may be restored by the addi- 
tion of coarsely powdered chrrcoal. 

V. — If the adcfition of any of the above- 
mentioned substances should affect the 
taste of the beer, a little powdered zingi- 
ber may be used to advantage. Syrup 
or molas.ses may also be employed. 

BEES, FOUL BROOD IN, 

“Foul brood** is a contagious disease 
to which bees are subject. It is caused 
by bacteria and its presence may be 
known by the bees becoming languid* 
Dark, stringy, and elastic masses are 
found in the bottom of the cells, while 
the caps are sunken or irregularly punc- 
tured. Frequently the disease is said to 
be accomoanied by a peculiar offensive 
odor. Prompt removal of diseased col- 
onics, their transfer to clean and thor- 
oughly disinfected hives, and feeding on 
iintiseptically treated honey or syrup are 
the means taken for the prevention and 
cure of the disease. The antiseptics 
used are salicylic acid, carbolic acid, or 
formic acid. Spraying the brood with 
any one of these n'medies in a solution 
and feeding with a honey or syrup medi- 
cated with them will usually be all that 
is required by way of treatment. It is 


also said that access to salt water is Im- 
portant for the health of bees* 

BEETLE POWDER; 

See Insecticides. 

BELL METAL: 

See Alloys. 

BELLADONNA, ANTIDOTES TO: 

See Antidotes and Atropine. 

BELT PASTES FOR INCREASING 


ADHESION. 

I. — Tallow 50 parts 

Castor oil, crude 20 parts 

Fish oil 20 parts 

Colophony 10 parts 


Melt on a moderate fire and stir untH 
the mass cools. 

II. — Melt 250 parts of gum elastic 
with 250 parts of oil of turpentine in an 
iron, well-closed crucible at 122® F. 
(caution!) and mix well with 200 parts of 
colophony. After further melting add 
200 parts of yellow wax and stir carefully. 
Melt in 750 parts of heated train oil, 
250 parts of tallow, and to this add, with 
constant stirring, the first mixture when 
the latter is still warm, and let cool slowly 
with stirring. This grease is intended' 


for cotton belts. 

111. — Gutta-percha 40 parts 

Rosin 10 parts 

Asphalt 15 parts 

Petroleum 60 parts 


Heat in a glass vessel on the water 
bath for a few hours, until a uniform so- 
lution is obtained. Let cool and add 15 
parts of carbon disulphide and allow the 
mixture to stand, shaking it frequently. 

Directions for Use . — The leather belts 
to be cemented should first be roughened 
at the joints, and after the cement has 
been applied they should be subjected 
to a strong pressure between warm 
rollers, whereupon they will adhere to- 
gether with much tenacity. 

Preservation of Belts. — In a well-cov- 
tred iron vessel heat at a temperature of 
50° C. (152° F.) 1 part by weight of 
caoutchouc, cut in small pieces, with 1 
part by weight of rectified turpentine. 
When the caoutchouc is dissolved add 
0.8 part of colophony, stir until this is 
dissolved, and add to the mixture 0.1 
part of yellow wax. Into another vessel 
of suitable size pour 3 parts of fish oil, 
add 1 part of tallow, and heat the mixture 
until the tallow is melted; then pour on 
the contents of the first vessel, con- 
stantly .stirring — an operation to be con- 
tinued until the matter is 'ooled and 
congealed. This grease b to be rubbed 
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on the inside of the belts from time to 
time, while they are in use. The belts 
run easily and do not slip. The mase 
may also serve for improving old belts. 
For this purpose the grease should be 
rubbed on both sides in a warm place. 
A 6rst layer is allowed to soak in, and 
another applied. 

To Make a Belt Pull. — Hold a piece of 
tar soap on the inside of the belt while it 
is running. 

BELT CEMENT: 

See Adhesives. 

BELT GLUE : 

See Adhesives. 

BELT LUBRICANT: 

See Lubricants. 

B^If^lDICTinE: 

See Wines and Liquors. 


Benzine 

Benzine, to Color Green. — Probably 
the simplest and cheapest as well as the 
best method of coloring benzine green is 
to dissolve in it sufficient oil soluble aniline 
green of the desired tint to give the re- 
quired shade. 

Purification of Benzine. — Ill-smelling 
benzine, mixed with about 1 to 2 per cent 
of its weight of free fatty acid, will dis- 
solve therein. One-fourth per cent of 
tannin is added and all is mixed w^ell. 
Enough potash or soda lye, or even lime 
milk, IS added until the fatty acids arc 
saponified, and the tannic acid is neu- 
tralized, shaking repeatedly. After a 
while the milky liquid separates into two 
layers, viz., a i^alty, soapy, mud-sediment 
and clear, colorless, and almost odorless 
benzine above. This benzine, filtered, I 
may be employed for many technical 
purposes, , but gives an excellent, pure 
product upon a second distillation. 

Fatty acid from tallow, olive oil, or 
other fats may be used, but care should 
be taken that they have as slight an odor 
of rancid fat as possible. The so-called 
elaine or olein — more correctly oleic acid 
^of the candle factories may likewise 
be employed, buf it should first be agi- 
tated with p. 7 * 5 -pc^cent soda solution to 
get rid of the bad-smelling fatty acids, 
especially the butyric acid. 

The Prevention of the Inflammability 
of Benzine. — A mixture of U volumes 
tetrachloride and 1 volume of benzine is 
practicably inflammable. The flame is 
soon extinguished by itself. 


Substitute for Benzine as a Cleansing 
Agent. — 

1. — Chloroform 75 parts 

Ether 75 parts 

Alcohol 600 parts 

Decoction of quillaya 

bark 22,500 parts 

Mix. 

II. — Acetic ether, tech- 
nically pure 10 parts 

Amyl acetate 10 parts 

Ammonia water. ... 10 parts- 

Alcohol dilute 70 parts 

Mix. 

III. — Acetone 1 part 

Ammonia water 1 part 

Alcohol dilute 1 part 

Mix. 

Deodorizing Benzine. — 

I. — Benzine 20 ounces 

Oil of lavender. . . 1 fluidrachm 

Potassium dichro- 
mate 1 ounce 

Sulphuric acid. .. 1 fluidounce 

Water 20 fluidounces 

Dissolve the dichromatc in the water, 
add the acid and, when the solution is 
cold, the benzine. Shake every hour 
during the day, allow to stand all night, 
decant the bcn/.inc, wash with a pint of 
water and again decant, then add the oil 
of lavender. 

IT. — First add to the benzine 1 to 2 per 
rent of oleic acid, which dissolves. Then 
about a quarter of 1 per cent of tannin is 
incorporated by shaking. A siifiicient 
quantity of caustic polassa solution, or 
milk of lime, to comoine with the acids 
is then well shaken into the mixture, 
and the whole allowed to stand. The 
benzine rises to the to|> of the watery 
fluid, sufliciently deodorized and decol- 
orized for practical purposes. 

III. — To 1,750 parts of water add 250 
parts of sulphuric acid, and when it has 
cooled down add 30 parts of potassium 
permanganate and let dissolve. Add 
this solution to 4,500 parts of benzine, 
stir well together, and set aside for 24 
hours. Now decant the benzine and to 
it add a solution of 71 parts of potassium 

ermanganate and 15 parts of sodium 
ydrate in 1,000 parts ot w^ater, and agi- 
tate the substances well together. Let 
stand until the benzine sep.aratos, then 
draw' off. 

IV. — Dissolve 3 parts of litharge and 
18 parts of sodium hydrate in 40 parts of 
water. Add this to 200-250 parts of 
benzine and agitate well together for two 
minutes, then let settle and draw off the 
benzine. Rinse the latter by agitating 
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it with plenty of clear water, let settle, 
draw off the benzine, and, if necessary, 
repent the operation. 

BFNZINE, CLEANING WITH: 

See Cleaning Preparations and Meth« 
ods, under Miscellaneous Methods. 

BENZINE, NON-EXPLOSIVE: 

Use ordinary benzine and 25 per cent 
of carbon tetrachloride. This makes a 
wonderful spot remover. 

BENZOPARAL: 

A neutral, bland, oily preparation of 
benzoin, useful for apiuying various 
antiseptics by the aid of an atomizer, 
nebulizer, or vaporizer. Can be used 
plain or in combination with other easily 
dissolved medicinals. 


Paraffine, liquid 16 ounces 

Gum benzoin 1 ounce 


Digest on a sand bath for a half hour 
and niter. 


Beverages 

SINGER ALE AND GINGER BEER: 
Old-Fashioned Ginger Beer. — 
Lemons, large and 


sound C only 

Ginger, bruised 3 ounces 

Yeast, compressed ... J cake 

Boiling water 4 gallons 

Water enough 


Slice the lemons into a large earthen- 
ware vessel, removing the seed. Add the 
ginger, sugar, and water'. When the 
mixture has cooled to lukewarm ness, add 
the yeast, first diffused in a little water. 
Cover the vessel with a piece of cheese 
cloth, and let the beer stand 21- hours. 
At the end of that time strain and bottle 
it. Cork securely, but not so tightly that 
the bollles would break before trie corks 
would fly out, and keep in a cool place. 

Ginger Beer. — Honey gives the bever- 
age a peculiar softness and, from not 
having fermented with yeast, is the le.ss 
violent in its action when opened. In- 
gredients; White sugar, \ pound; honey, 
i pound; bruised ginger, 5 ounces; juice 
of sufficient lemons to '^uit the taste; water, 
4^ gallons. Boil the ginger in 3 quarts 
of the water for halt an hour, then add 
the ginger, lemon juice, and honey, with 
the remainder of the water; then strain 
through a (.luth; when cold, ''dd the 
quarter of the white of an egg and a tea- 
spoonful of essence ot lemon. Let the 
Irhole stand for four days befora bot- 


tling. This quantity will make a hun- 
dred bottles. 

Ginger Beer without Yeast.— 

Ginger, bruised pounds 

Sugar 20 pounds 

Lemons 1 dozen 

Honey 1 pound 

Water enough 

Boil the ginger in 3 gallons of wate; 
for half an hour; add the sugar, tht 
lemons (bruised and sliced), the honey 
and 17 gallons of water. Strain and. 
after three or four days, bottle. 

Package Pop. — 

Cream of tartar 3 ounces 

Ginger, bruised 1 ounce 

Sugar. . ^ 24 ounces 

Citric acid 2 drachms 

Put up in a package, and direct that it 
be shaken in gallons of boiling water 
strained when cooled, fermented with I 
ounce of yeast, and bottled. 

Ginger-Ale Extract. — 

I. — Jamaica ginger, 

coarse powder. . 4 ounces 
Mace, powder. . . jounce 
Canada snakeroot, 

coarse powder.. 60 grains 

Oil of lemon 1 nuidrachm 

Alcohol 12 fliiidouncrs 

Water 4 fiuidounces 

Magnesium car- 
bonate or puri- 
fied talcum 1 av. ounce 

Mix the first four ingredients, and 
make 16 fiuidounces of tincture with 
the alcohol and water, by percolation. 
Dissolve the oil of lemon in a small quan 
tity of alcohol, rub with magnesia or tal- 
cum, add gradually with constant trit- 
uration the tincture, and filter. The 
extract may be fortified bv adding 4 
nvoirdiipnis ounces of powdered grains 
of paradise to the ginger, etc., of the 
above before extraction with alcohol and 
water. 

II. — Capsicum, coarse 

powder 8 ounces 

Water 6 pints 

Essence of ginger. 8 fiuidounces 
Diluted alcohol.. . 7 fiuidounces 

Vanilla extract. .. 2 fiuidounces 

Oil of lemon 20 drops 

Caramel 1 fiuidounce 

Boil the capsicum with water for three 
hours, occasionally replacing the water 
lost by evaporation; niter, concentrate 
the filtrate on a hot water bath to the con- 
sistency of a thin extract, add the remain- 
ing ingredients, and filter. 
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JJl ~ Jamaica ginger, 

ground 12 ounces 

Lemon peel, fresh, 

cut fine 2 ounces 

Capsicum, powder 1 ounce 

Calcined magne- 
sia 1 ounce 

WatM^^ I 

Extract the mixed ginger and capsi- 
cum by percolation so as to obtain 16 
fluidounces of water, set the mixture aside 
for 24 hours, shaking vifforously from 
time to time, then filter, and pass tnrougb 
the filter enoueh of a mixture of 2 vol- 
umes of alcohm and 1 of water to make 
the filtrate measure 82 fluidounces. In 
the latter macerate the lemon peel for 
7 days, and again filter. 

Ginger Beer. — 


Brown sugar 2 pounds 

Boiling water 2 gallons 

Cream of tartar 1 ounce 


Bruised ginger root. . . 2 ounces 

Infuse the ginger in the boiling water, 
add the sugar and cream of tartar; when 
lukewarm strain; then add half pint good 
yeast. Let it stand all night, then bot- 
tle; one lemon and the white of an egg 
may be added to fine it. 

Lemon Beer.— 

Boiling water 1 gallon 

Lemon, sliced 1 

Ginger, bruised 1 ounce 

Yeast 1 teacupful 

Sugar 1 pound 

I^t it stand 12 to 20 hours, and it is 
/eady to be bottled. 

Hop Beer.— 

Water. . . . 5 quarts 

Hops 6 ounces 

Boil 3 hours, strain the liquor, add; 

Water.... 5 quarts 

Bruised ginger 4 ounces 

and boil a little longer, strain, and add 
4 pounds of sugar, and when milk- 
warm, 1 pint of yeast. Let It ferment: 
in 24 hours It is ready for bottling. 

(Enanthic Ether as a Flavoring for 
Ginger Ale. — A fruity, vinous bouquet 
ana delightful flavor are produced by the 
presence of opoanthic ether or brandy 


flavor in ginger ale. This ether throws 
off a rich, pungent, vinous odor, and 
gives a smoothness very agrmble to any 
liquor or beverage of which it forms 
a part. It is a favorite with **brandy 
sophisticators.” Add a few drops of 
the ether (previously dissolved in eight 
times its bulk of Cologne spirit) to ^e 
ginger-ale syrup just before bottling. 

Soluble Extract of Ginger Ale. — Of 
the following three formulas the first is 
intended for soda-fountain use, the sec- 
ond is a “cheap” extract for the bottlers 
who want a one-ounce-to-the-gallon ex- 
tract, and the third is a bottlers* extract 
to be used in the proportion of three 
ounces to a gallon of syrup. This latter 
is a most satisfactory extract and has 
been sold with most creditable results, 
both as to clearness of the finished ginger 
ale and delicacy of flavor. 

It will be noted that in these formulas 
oleoresin of ginger is used in addition to 
the powdered root. Those who do not 
mind the additional expense might use 
one-fourth of the same Quantity of vola- 
tile oil of ginger instead. This should 
develop an excellent flavor, since the oil 
is approximately sixteen times as strong 
as the oleoresin, and has the additional 
advantage of being free from resinous 
extractive. 

The following are the formulas: 

I. — (To be used in the proportion of 
4 ounces of extract to I gallon of syrup.) 

Jamaica ginger, in 

fine powder 8 pounds 

Capsicum, in fine pow- 
der 6 ounces 

Alcohol, a sulficient quantity. 

Mix the powders intimately, moisten 
them with a sufficient quantity of alco- 
hol, and set aside for 4 hours Pack 
in a cylindrical percolator and percolate 
with alcohol until 10 pints of percolate 
have resulted. Place the nercolate in a 
bottle of the capacity of i6 pints, and 
add to it 2 fluid raeh ms of oleoresin of 
ginger; shake, add 2) pounds of finely 
powdered pumice stone, and agitate thor* 
oughly at intervals of one-half hour for 12 
hours. Then add 14 pints of water in 
quantities of I pint at each addition, 
snaking briskly meanwhile. This part 
of the operation is most important. Sel 
the mixture aside for 24 hours, agitating 
it strongly every hour or so during that 
period. Then take 

Oil of lemon 1 } fluidounces 

Oil of rose (or ge- 
ranium) S fluidrachms 

Oil of bergamot .... 2 fluidrachms 
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Oil of cinnamon. .. . S fluidrachms 

Magnesium carbon- 
ate 3 fluidounces 

Rub the oils with the magnesia in a 
large mortar and add 9 ounces of the 
clear portion of the ginger mixture to 
which have been previously added 2 
ounces of alcohol, and continue tritu- 
ration, rinsing out the mortar with the 
ginger mixture. Pass the ginger mixture 
through a double filter and add through 
the filter the mixture of oils and magnesia; 
finally pass enough water through the 
filter to make the resulting product 
measure 24 pints, or 3 gallons. If the 
operator should desire an extract of more 
or less pungency, he may obtain his de- 
sired effect by increasing or decreasing 
the quantity of powdered capsicum in 
the formula. 

IT. — (To be used in the proportion of 1 
ounce to 1 gallon of syrup.) 

Ginger, in moderately 

fine powder 6 pounds 

Capsicum, in fine pow- 
der 2J pounds 

Alcohol, a sufficient quantity. 

Mix, moisten the powder with 3 pints 
of alcohol, and .set aside in a suitable 
vessel for 4 hours. Then pack the pow- 
der firmly in a cylindrical percolator, 
and percolate until 6 pints of extract are 
obtained. Set this mixture aside and 
label Percolate No. 1, and continue the 
percolation with pints of alcohol 

mixed with 14 pints of water. Set the 
resultant tincture aside, and label Per- 
colate No. 2. 

Take oleoresin ginger 5 'fluid ounces 
and add to Percolate No. 1. Then take; 

Oil of lemon IJ fluidounces 

Oil of cinnamon. . . 1 fluidounce 

Oil of geranium ) fluidounce 

Magnesium carbon- 
ate 8 ounces 

Triturate the oils with tne magnesia, 
add gradually Percolate No. 2, and set 
aside. Then place Percolate No. 1 in a 
large bottle, add S\ pounds of finely pow- 
dered pumice stone, and shake at inter- 
vals of half an hour for six hours. This 
being completed, add the mixture of oils, 
and later 10 pints of water, in quantities 
of ) a pint at a time, shaking vigorously 
after each solution. Let Uie mixture 
stand for 24 hours, shaking it at inter- 
vals, and then pass it through a double 
filter. Finally add enough water through 
the filter to make the product measure 
24 pints, or 3 gallons. 

III. — (To be used in proportion of 3 
ounces to 1 gallon of syrup.) 


Ginger, in moderately 

fine powder 8 pounds 

Capsicum, in moder- 
ately fine powder . . 2 pounds 

Alcohol, q. s. 

Mix, moisten with alcohol, and set 
aside as in the preceding formula; then 
percolate with alcohol until 10 pints of 
extract are obtained. To this add oleo- 
resin of ginger 3 drachms, and place in 
a large bottle. Add 2i pounds of pow- 
dered pumice stone, and shake as di- 
rected for formula No. 1. Then add 14 
pints of water, in quantities of 1 pint at a 
time, shaking vigorously after each addi- 
tion. Set the mixture aside for 24 hours, 
shaking at intervals. Then take: 

Oil of lemon 1 ^ fluidounces 

Oil of geranium ... \ fluidounce 

Oil of cinnamon ... 3 fluidrachms 

Magnesia carbonate 3 ounces 

Rub these in a mortar with the mag- 
nesia, and add 9 ounces of the clear por- 
tion pf the ginger mixture mixed with 2 
ounces of alcohol, rubbing the mixture 
until it becomes smooth. Prepare a 
double filler, and filter the ginger mix- 
ture, adding through the filter the mix- 
ture of oils and magnesia. Finally add 
enough water through the filter to make 
the final product measure 24 pints, or 3 
gallons. 

If these formulas are properly manip- 
ulated the extracts shoulcf keep for a 
reasonable length of time without a pre- 
cipitate. If, however, a precipitate oc- 
cur after the extract has stood for a 
week, it should be refiltered. 

LEMONADES: 

Lemonade Preparations for the Sick. — 

I. — Strawberry Lemonade: Citric acid, 6 
parts; water, 100 parts; sugar, 450 parts; 
strawberry syrup, 600 parts; cherry syr- 
up, 300 parts; claret, 450 parts; aromatic 
tincture, ad lib. 

II. — Lemonade Powder: Sodium bi- 
carbonate, 65; tartaric acid, 60; sugar, 
125; lemon oil, 12 drops. 

III. — Lemonade juice: Sugar syrup, 
200; tartaric acid, 15; distilled water, 
100; lemon oil, 3; tincture of vanilla, 6 
drops. 

IV. — Lemonade Lozenges: Tartaric 
acid, 10; sugar, 30; gum arabic, 2; pow- 
dered starch, 0.5; lemon oil, 6 drops; 
tincture of vanilla, 25 drops; and suffi- 
cient diluted spirit of wine so that SO 
lozenges can be made with it. 

Lemonade for Diabetics. — The follow- 
ing is said to be useful for assuaging the 
thirst of diabetics: 
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Citric acid 1 part 

Glycerine 50 parts 

Cognac 50 parts 

Distilled water 500 parts 

Hot Lemonade. — Take 2 large, fresh 
lemons, and wash them clean with cold 
water. Roil them until soft; then divide 
each into halves, and use a lemon-squeez- 
er or reamer to express the juice into a 
small pitcher. Remove all the seeds 
from the juice, to which add 4 or more 
tablespoonfuls of white sugar, according 
to taste. A pint of boiling water is now 
added, and the mixture stirred until the 
sugar is dissolved. The beverage is very 
effective in producing perspiration, and 
should be drunk while hot. The same 
formula may be used for making cold 
lemonade, by substituting ice water for 
the hot water, and adding a piece of 
lemon peel. If desired, a weaker lemon- 
ade may be made by using more water. 

Lemonades, Lemon and Sour Drinks 
for Soda-Water Fountains. — Plain Lem- 
onade. — Juice of 1 lemon; pulverized 
sugar, 2 teaspoonfuls; filtered water, suffi- 
cient; shaved ice, sufficient. 

Mix and shake well. Garnish with 
fruit, and serve with both spoon and 
straws. 

Huyler’s Lemonade. — Juice of 1 lem- 
on; simple syrup, 2 ounces; soda water, 
sufficient. Dress with sliced pineapple, 
and serve with straws. In mixing, do 
not shake, but stir with a spoon. 

Pineapple Lemonade. — Juice of 1 
lemon; pineapple syrup, 2 ounces; soda 
water, sufficient. Dress with fruit. 
Serve with straws. 

Seltzer Lemonade. — Juice of 1 lemon; 
pulverized sugar, 2 teaspoonfuls. Fill 
with seltzer. Dress with sliced lemon. 

Apollinaris Lemonade. — The same as 
seltzer, substituting apollinaris water for 
seltzer. 

Limeade. — Juice of 1 lime; pulverized 
sugar, 2 teaspoonfuls; water, sufficient. 
Where fresh limes are not obtainable, 
use bottled lime juice. 

Orangeade. — Juice of 1 orange; pul- 
verized sugar, 2 teaspoonfuls; water, 
sufficient; shaved ice, sufficient. Dress 
with sliced orange and cherries. Serve 
with straws. 

Seltzer and Lemon. — Juice of 1 lemon; 
seltzer, sufficient. Serve in a small 
glass. 

Claret Lemonade. —Juice of 1 lemon; 
pulverized Niigur. ti teaspottnfuls Hake 
lemonade, pour into a glass contaiiiiiig 


shaved ice until the glass lacks about one 
inch of being full. Pour in sufficient 
claret to fill the glaSvS. Dress with cher- 
ries and sliced pineapple. 

Claret Punch. — Juice of 1 lemon; pul- 
verized sugar, 3 teaspoonfuls; claret 
wire, 2 ounces; shaved ice, sufficient. 
Serve in small glass. Dress with sliced 
lemon, and fruit in season. Bright red 
cherries and plums make attractive gar- 
nishiiigs. 

Raspberry Lemonade. — I. — Juice of 1 
lemon; 3 teaspoonfuls powdered sugar; 
1 tablespoonful raspberry juice; shaved 
ice; plain water; shake. 

II. — Juice of 1 lemon; 2 teaspoonfuls 
powdered sugar; J ounce raspberry 
syrup; shaved ice; water; shake. 

Banjo Sour. — Pare a lemon, cut it iu 
two, add a large tablespoonful of sugar, 
then thoroughly muddle it; add the 
white of an egg; an ounce of sloe gin; 3 
or 4 dashes of abricotine; shake well; 
strain into a goblet or fizz glass, and fill 
balance with soda; decorate with a slice 
of pineapple and cherry. 

Orgeat Punch. — Orgeat syrup, 12 
drachms; brandy, 1 ounce; juice of 1 
lemon. 

Granola. — Orange syrup, 1 ounce; 
grape syrup, 1 ounce; juice of J lemon; 
shaved ice, q. s. Serve with straws. 
Dress with sliced lemon or pineapple. 

American Lemonade. — One ounce or- 
ange syrup; 1 ounce lemon syrup; 1 tea- 
spoonful powdered sugar; 1 dash acid- 
phosphate solution; J glass shaved ice. 
Fill with coarse stream. Add slice of 
orange, and run two straws through it 

Old-Fashioned Lemonade. — Put in a 
freezer and freeze almost hard, then add 
the fruits, and freeze very hard. Serve 
in a silver sherbet cup. 

•‘Ping Pong” Frapp5. — Grape juic^ 
unfermented, 1 quart; port wine (Cali- 
fornia), i pint; lemon syrup, 12 ounces; 
pineapple ^rup, 2 ounces; orange syrup, 
4 ounces: Benedictine cordial, 4 ounces; 
sugar, 1 pound. 

Dissolve sugar in grape juice and put 
in wine; add the syrup and cordial; 
serve from a punch bowl, with ladle, into 
12-ounce narrow lemonade glass and 
fill with solid stream; garnish with slice 
of orange and pineapple, and serve with 
stra vv 

Orange Frapp5.-- Glass half full ol 
fiin* UP tn blospoonful pi)wdt*ipd sugar; 
A ounce orange syrup, 2 flashes lemon 
svriip dasb prepared raspber* J ounce 
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acid-phosphate solution. Fill with soda 
and stir well; strain into a mineral glass 
and serve. 

Hot Lemonades. — 

1. — Lemon essence. . 4 fluidrachms 

Solution of citric 

acid 1 fluidounce 

Syrup, enough to 

make 32 fiuicTounces 

In serving, draw2i fluidounces of the 
syrup into an' 8-ounce mug, fill with hot 
water, and serve with a spoon. 

II. — Lemon 1 

Alcohol 1 fluidounce 

Solution of citric 

acid 2 fiuidrachms 

Sugar 20 av. ounces 

Water 20 fluidounces 

White of 1 egg 

Grate the peel of the lemon, macerate 
with the alconol for a day; express; also 
express the lemon, mix the two, add the 
sugar and water, dissolve by agitation, 
and add the solution of citric acid and 
the white of egg, the latter first beaten to 
a froth. Serve like the preceding. 

Egg Lemonade. — I. — Break 1 egg into 
a soda glass, add IJ ounces lemon syrup, 
a drachm of lemon juice, and a little 
shaved ice; then draw carbonated water 
to fill the glass, stirring well. 

II. — Shaved ice i tumblerful 

Pow'dcred sugar 4 tablespoonfuls 

Juiccof 1 lemon 

Yolk of 1 egg 

Shake well, and add carbonated water 
to fill the glass. 

HOT SODA-WATER DRINKS: 

Chocolate. — I. — This may be prepared 
in two ways, fiom the powdered cocoa or 
from a syrup. T'o prepare the cocoa for 
use, dry mix with an equal quantity of 
pulverized sugar and use a heaping 
teaspoonful to .a mug. To prepare a 
syrup, take 12 ounces of cocoa, 5 pints 
of water, and 4 pounds of sugar. Re- 
duce the cocoa to a smooth paste with a 
ittle warm water. Put on the fire. 
When the water becomes hot add the 
Uaste, and then allow to boil for 3 or 4 
minutes; remove from fire and add the 
sugar; stir carefully wliile heating, to 
prevent scorching; when cold add 3 
diachms of vanilla; } to } ounce will suf- 
^cc for a cup of chocolate; top off with 
tirhippod cream. 

II. — Baker’s fountain choc- 
olate 1 pound 

Syrup 1 gallon 

Extract vanilla enough 


Shave the chocolate into a gallon por- 
celained evaporating dish ana melt with 
a gentle heat, stirring with a thin-bladed 
spatula. When melted remove from the 
fire and add 1 ounce of cold water, mix- 
ing well. Add gradually 1 gallon of hot 
syrup and strain; flavor to suit. Use 
1 ounce to a mug. 

III. — Hot Egg Chocolate. — Break a 
fresh egg into a soda tumbler; add 1} 
ounces chocolate syrup and 1 ounce 
cream; shake thoroughly, add hot soda 
slowly into the shaker, stirring mean- 
while; strain carefully into mug; top off 
with whipped cream and serve. 

IV. — Hot Chocolate and Milk. — 

Chocolate syrup .... 1 ounce 
Hot milk 4 ounces 

Stir well, fill mug with hot soda and 
serve. 

V. — Hot Egg Chocolate. — One egg, 1 i 
ounces chocolate syrup, 1 teaspoonful 
sweet cream; shake, strain, add 1 cup 
hot soda, and 1 tablespoonful whipped 
cream. 

Coffee. — I. — Make an extract by mac 
crating 1 pound of the best Mocha and 
Java with 8 ounces of water for 20 min- 
utes, then add hot water enough to per- 
colate 1 pint. One or 2 drachms of this 
extract will make a delicious cup of cof- 
fee. Serve either with or without cream, 
and let customer sweeten to taste. 

II. — Pack } pound of pulverized cof 
fee in a percolator. Percolate with 2 
ouarts of boiling water, letting it run 
tnrough twice. ^ Add to this 2 quarts of 
milk; Keep hot in an urn and draw as a 
finished arink. Add a lump of sugar 
and top ofT with whipped cream. 

III. — Coffee syrup may be made by 
adding boiling w'ater from the ppparatus 
to 1 pound uf coffee, placed in a suitable 
filter or coffeepot, until 2 ouarts of the 
infusion are obtained. Atld to this 3 
pounds of sugar. In dispensing, first 
put sufficient cream in the cup, add the 
coffee, then sweeten, if necessary, and 
mix with the stream from the draught 
tube. 

IV. — Mocha coffee (ground 

fine) 4 ounces 

Java coffee (ground 

fine) 4 ounces 

Granulated sugar 6 pounds 

Hot water q. s. 

Percolate the coffee with hot water un- 
til the percolate measures 72 ounces. 
Dissolve the sugar in the percolate by 
agitation without heat and strain. 

Hot Egg Orangeade. — One egg; juica 
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•of } orange; 2 teaspoonfuls powdered 
sugar. Shake, strain, add 1 cup of hot 
i^ater. Stir, serve with nutmeg. 

Hot Egg Bouillon. — One-half ounce 
liquid extract beef; 1 egg; salt and pep- 
per; hot water to fill 8-ounce mug. Stir 
Extract, egg. and seasoning together; add 
irater, stiH stirring; strain and serve. 

Hot Celery Punch. — One - quarter 
ounce of clam juice; i ounce beef extract; 
1 ounce of cream; 4 dashes of celery es- 
sence. Stir while adding hot water, and 
serve with spices. 

Chicken Bouillon. — Two ounces con- 
centrated chicken; J ounce sweet cream 
and spice. Stir while adding hot water. 

Ginger. — 

Fluid extract of ginger 2} ounces 

Sugar 40 oiin js 

Water, to 2^ pints 

Take 10 ounces of the sugar and mix 
with the fluid extract of ginger; heat on 
the water bath until the alcohol is evap- 
orated. Then mix with 20 ounces of 
water and shake till dissolved. Filter 
and add the balance of the water and the 
sugar. Dissolve by agitation. 


Cocoa Syrup. — 

I. — Cocoa, light, soluble. 4 ounces 
Granulated sugar. . 2 pounds 

Boiling hot water. ... 1 quart 
Extract vanilla 1 ouitce 


Dissolve the cocoa in the hot water, by 
stirring, then add the sugar and dissolve. 
Strain, and when cold add the vanilla 


extract. 

11. — Cocoa syrup 2 ounces 

Cream 1 ounce 


Turn on the hot water stream and stir 
while filling. Top off with whipped 
cream. 

Hot Soda Toddy. — 

Lemon juice 2 fluidrachms 

Lemon syrup 1 fluidounce 

Aromatic bitters. ... 1 fluidrachm 
Hot water, enough to fill an 8-ounce 
. n'ug. 

Sprinkle with nutmeg or cinnamon. 
Hot Orange Phosphate. — 

Orange syrup 1 fluidounce 

Solution of acid 

phosphate 1 fluidrachm 

Hot water, enough to fill an 8-ounce 
mug. 

It is prepared more acceptably by mix- 
ing the juice of half an orange with acid 
phosphate, suaar. and hot water. 


Pepsin Phosphate. — One teaspoonfiil 
of liquid pepsin; 2 dashes of acid phos* 
phate; 1 ounce of lemon syrup; 1 cup hot 
water. 

Czeam Beef Tea. — Use 1 teaspoonfut 
of liquid beef extract in a mug of hot 
water, season with salt and pepper, then 
stir in a tablespoonful of rich cream. 
Put a teaspoonful of whipped cream OQ 
top and serve with flakes. 

Cherry Phosphate.— Cherry-phosphate 
syrup, ounces; hot water to make 8 
ounces. 

Cherry-phosphate syrup is made as 
follows: Cherry juice, 3 pints; sugar, 6 
pounds; water, 1 pint; acid phosphate, 
4 ounces. Bring to a boil, and when 
cool add the acid phosphate. 

Celery Clam Punch.— Clam juice, 2 
drachms; beef extract, 1 drachm; cream, 
1 ounce; essence of celery, 5 drops; hot 
water to make 8 ounces. 

Claret Punch. — Claret wine, 2 ounces; 
sugar, 3 teaspoonfuls; juice of } lemon; 
hot water to make 8 ounces. 

Ginger. — Extract of ginger, 2 drachms; 
sugar, 2 drachms; lemon juice, 2 dashes; 
hot water to make 8 ounces 

Lemon Juice, Plain. — Fresh lemon 

1 ’uice, 2i drachms; lemon syrup, 1 ounce; 
lot water, q. s. to make 8 ounces. 

Lime Juice. — Lime juice, } drachm; 
lemon syrup, 1 ounce; hot water to make 
8 ounces. Mix. Eberle remarks that 
lemon juice cr lime juice enters into 
many coinbirmtions. In plain soda it 
may be combined with ginger and other 
flavors, as, for instance, chocolate and 
coffee. 

Lemonade. — Juice of 1 lemon; pow- 
dered sugar, 2 teaspoonfuls; hot water to 
make 8 ounces. A small piece of fresh 
lemon peel twisted over the cup lends an 
added flavor. 

Hot Malt. — Extract of malt. 1 ounce; 
cherry syrup, 1 ounce; hot water, suffi- 
cient to uiaLe 8 ounces. Mix. 

Malted Milk. — Ilorlick’s malted mijk, 
2 tablespoonfuls; hot water, quantity 
sufficient to make 8 ounces; flavoring to 
suit. Mix. Essence of coffee, choco- 
late, etc., and many of the fruit syrups 
go well with malted milk. 

Hot Malted Milk Coffee (or Chocolate). 
— Malted milk, 2 teaspoonfuls; coffee 
(or chocolate) sj^rup. 1 ounce; hot water, 
quantity sufficient to make 8 ounces. 

Hot Beef Tea. — I — fiest beet extra*/ 
^ablesDoonCul; sweet cream, 1 ounce, he 
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irater, 7 oances; pepper, saft, etc., quan- 
tity sufficient. Mix. 

11. — Extract beef bouiilon, 1 teaspoon- 
ful: extract aromatic soup herbs (see 
Condiiaents)^ 10 drops; hot soda, 1 cup- 
ful. Mix. 

III.— Extract of beef. .... 1 teaspoonful 

Hot water q. s. 

Pepper, salt, and celery salt. 

Mix. 

Hot Bouillon.— 

Beef extract 1 ounce 

Hot water, q. s. to 

make 8 ounces 

Pepper, salt, etc q. s. 

Mix. 


Clam Bouillon. — 

1. — Clam juice 12 drachms 

Cream .2 ounces 

Hot water, q. s. to make 8 ounces 
Mix. 

11. — Extract clam bouillon 2 ounces 
Prepared milk .... 2 drachms 

Extract of aromatic 

soup herbs 5 drops 

Extract white pepper.. 5 drops 

Hot soda 1 cupiuJ 

Mix. 

111. — Clam juice may be served with 


hot water, salt and pepper added Add- 
ing butter makes this bouillon a broth. 

It may also be served with milk or 
cream, lemon juice, tomato catsup, etc. 
Hot oyster juice may be served in the 
same way. 

Hot Tea.— 

1. — Tea syrup . sufficient 

Hot water, q s to 

make. I cupful 

11. — Loaf sugar. 4 cubes 

Extract of Oolong 

tea, about 1 de.ssertsp’fiil 

Prepared milk, about 1 dessci tsp’ful 
Hot soda. . . 1 cupful 

Whipped cream. . 1 tables poonful 

Mix the tea extract, sugar, and pre- 
pared milk, pour on water, and dissolve. 
Top oft with whipped cream. 

Hot Eggj Drinks. — 1.— One-half to 1 
ounce liquid extract of beef, 1 egg, salt 
and peppei to season, hot water to fill an 
8-ounce mug. Stir the extract, egg, and 
seasoning together with a spoon, to get 
welt mixed, add the water, stirring brisk- 
ly meanwhile; then strain ami serve. 
Or shake the egg and extract in a shaker, 
add the water, and mix by pouring back 
and forth several tiorcf frciaj shaker to 
mug. 


II. — Hot Egg Chocolate. --Cne to 1) 
ounces chocolate syrup, 1 egg, } ounce 
cream, hot water sumcienc to fill an 
8-ounce mug. 

Mix the syrup, egg, and cream to- 
gether in an egg-shaKcr; shake as in 
making cold drinks; add the hot water, 
and mix all by pouring back and 
forth several times, /rom shaker to mug. 
Or, prepare by beating the egg with a 
spoon, add the syrup and cream, mix all 
quickly with the spoon, and add hot 
water, stirring constantly, and strain. 

III. — Hot Egg Coffee. — One egg. 1 
dessertspoonful extract of coffee, 1 tea^ 
spoonful sweet cream, 1 ounce syrup. 
Shake well, strain, and add 1 cupful hot 
water and top with whipped cream. 

IV. — Hot Egg Lemonade. — One egg. 
juice of 1 lemon, S teaspoonfuls powdered 
sugar. Beat the egg with lemon juice 
and sugar thoroughly. Mix while add- 
ing the water. Serve grated nutmeg and 
cinnamon. The amount of lemon juice 
and sugar may be varied to suit different 
tastes. 

V. — Hot Egg Milk. — Two teaspoon- 
fuls sugar, 1 ounce cream, 1 egg, hot 
milk to fill an 8-ounce rnug. Prepare as 
in hot egg chocolate, top with wnippod 
cream, and sprinkle with nutmeg. If 
there are no facilities for keeping hot 
milk, use about 2 ounces of cream, and 
fill mug with hot watei 

VI. — Hot Egg Nogg. — Plain syrup, 
ounce; brandy, J ounce; Angostura 

itters. 3 drops; 1 egg. Put in shaker 
and beat well. Strain in 10-ounce mug, 
and fill with hot milk; finish wiUi 
whipped cream and nutmeg. 

V II. — Hot Egg Phosphate. — Two 
ounces lemon syrup, 1 egg, 1 ounce solu- 
tion of acid phospiiate. Mix in a glass, 
and shake together thoroughly; pour in- 
to another glass, heated previously, and 
slowly draw full of hot water; season with 
nutmeg. 

VI II. — Hot Egg Phosphate. — Break 
fresh egg into shaker and add i ounce 
pineapple syrup, } ounce orange syrup, 
1 dash phosphate. Shake, witnout ice, 
and pour into bouillon cup. Draw cup- 
ful of hot water, sprinkle a touch of cin- 
namon, and serve with wafers. 

FANCY SODA DRINKS; 

Coffee Cream Soda. — Serve in a 19- 
ounce glass. Draw H ounces of syru i 
and 1 ounce of cream. Into the shake * 
draw S ounces of carbonated water, pour 
into the glass sufficient to fill it to within 
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1 inch of the top; pour from glass to 
shaker and back, once or twice, to mix 
thoroughly; give the drink a rich, crea^ 
appearance, and make it cream suffi- 
ciently to fill the glass. 

Iced Coffee. — Serve in a 10-ounce 
glass. Draw 1 ounce into glass, fill 
nearly full with ice-cold milk, and mix by 
stirring. 

Egg Malted lOlk Coffee.— Prepare 
same as malted milk coffee, with the ex- 
ception of adding the egg before shaking, 
and top off with a little nutmeg, if de- 
sired. This drink is sometimes called 
coffee light lunch. 

Coffee Frapp6. — Serve in a l«-ounce 
glass. Coffee syrup, 1} ounces; white 
of 1 ogg; 1 to 1} ounces of pure, rich, 
sweet cream; a small portion of fine 
shaved ice; shake thoroughly to beat the 
white of the egg light, and then remove 
the glass, leaving the contents in the 
shaker. Now fill the shaker two-thirds 
full, using the fine stream onlv. Draw 
as quickly as possible that the drink may 
be nice and light. Now pour into glass 
and back, ana then strain into a dean 
glass. Serve at once, and without 
straws. This should be drunk at once, 
else it will settle, and lose its lightness 
and richness. 


Coffee Nogg. — 


Coffee syrup 

'2 ounces 

Brandy 

4 drachms 

Cream 

2 ounces 

One egg. 


Coffee Cocktail. — 


Coffee syrup 

1 ounce 

One egg. 


Port wine 

1 ounce 

Brandy 

2 drachms 

Shake, strain into a small glass, and 

add soda. Mace on top. 


Chocolate and Milk. — 


Chocolate syrup 

Sweet milk, sufficient. 

2 ounces 


Fill a glass half full of shaved ice, put 
in the syrup, and add milk until the glass 
is almost full. Shake well, and serve 
without straining. Put whipped cream 
on top and serve with straws. 

Chocolate Frapp^. — 

Frozen whipped cream, sufficient. 

Shaved ice, sufficient. 

Fill a glass half full of frozen whipped 
cieam, fill with shaved ice nearly to the 


top, and pour in chocolate syrup. Other 
syrups may be used, if desired. 

Royal Frapp€. — This drink consists of 
3 parts black coffee and 1 part of brandy« 
frozen in a cooler, and served while in a 
semifrozen state. 

Mint Julep. — One-half tumbler shaved 
ice, teaspoonful powdered sugar, dash 
lemon juice, 2 or 3 sprigs of fresh mint 
Crush the mint against side of the glass 
to get the flavor. Then add claret syrup, 
A ounce; raspberry syrup, 1} ounces; and 
draw carbonated water rearly to fill 
glass. Insert bunch of mint and fill 
glass, leaving full of shaved ice. Serve 
with straws, and decorate with fruits of 
the season. 

Grape Glac^. — Beat thoroughly the 
whites of 4 eggs and stir in 1 pound of 
powdered sugar, then add 1 pint grape 
)uice, 1 pint water, and 1 pound more of 
powdered sugar. Stir well until sugar 
IS dissolved, and serve from a pitcher or 
glass dish, with ladle. 

*‘Golf Goblet.” — Serve in a 12-ounci. 
glass; fill two- thirds full of cracked ice, 
add A ounce pineapple juice, 1 teaspoon- 
ful lemon mice, 1 teaspoonful raspberry 
vinegar. Put spoon in glass, and fill to 
w’ithin one-half inch of top with carbon- 
ated water; add shaved ice, heaping full. 
Put strawberry or cherry on top, and 
stick slice of orange down side of glass. 
Serve with spoon and straws. 

Goldenade. — Shaved ice, J tumbler- 
ful; powdered sugar; juice of 1 lemon; 
yolk of 1 egg. S^hake well, add soda 
water from large stream, turn from tum- 
bler to shaker, and vice versa, several 
times, and strain through julep strainer 
into a 12-ouncc tumbler. 

Lunar Blend. — Take two mixing 
glasses, break an egg, putting the voIk 
in one glass, the white into the other; 
into the glass with the yolk add 1 ounce 
cherry syrup and some cracked ice; 
shake, add small quantity soda, and 
strain into a 12-ounce gla.ss. Into the 
other, mixing gla.ss add 1 ounce plain 
sweet cream, and beat with bar spoons 
until well whipped; add A ounce lemon 
syrup, then transfer it into the shaker, 
and add soda from fine stream only, 
and float on top of the one containini? 
the yolk and sherry. Serve wPh twe 
straws. 


Egg Chocolate. — 

Chocolate syrup 2 ounces 

Cream 4 ounces 


White of one egg. 
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Bgg Cr^me de Menthe. — 


Mint syrup 

. 12 drachms 

Cream 

. 3 ounces 

White of one egg. 
Whisky 

4 drachms 

Egg Sherbet. — 


Sherry .syrup 

Pineapple syrup. . . 

. . 4 drachms 
. . 4 drachms 

Raspberry syrup. . . 
One egg. 

. . . 4 drachms 

Cream. 


Egg Claret.— 


Claret syrup 

. . 2 ounces 

Cream 

One egg. 

. . 3 ounces 

Royal Mist. — 


Orange syrup 

. . 1 ounce 

Catawba syrup 

. . 1 ounce 

Cream 

One egg. 

. . 2 ounces 

Banana Cream. — 


Banana syrup 

. 12 drachms 

Cream 

One egg. 

. 4 ounces 

Egg Coffee. — 


Coffee syrup 

. . 2 ounces 

Cream 

. . 3 ounces 


One egg. 
Shaved ice. 


Cocoa Mint. — 


Chocolate .syrup. . . . 

. 1 ounce 

Peppermint syrup. . . 
White of one egg. 

. 1 ounce 

Cream 

. 2 ounces 

The peppermint .syrup 
lows: 

is made as fol- 

Oil of peppermint. . . 

30 miuims 

Syrup simplex 

1 gallon 

Soda foam 

1 ounce 

Egg Lemonade. — 


Juice of one lemon. 


Pulverized sugar. . . . 
One egg. 

. 3 leasp’fuls 

Water, q. s. 


Shake well, u.sing plenty of ice, and 

aerve in a small glass. 


Nadjy. — 


Raspberry juice 

. . 1 ounce 

Pineapple syrup. .. . 
One egg. 

. 1 ounce 

Cream 

. 2 ounces 

Siberian Flip. — 


Orange syrup 

. 1 ounce 

Pineapple syrup. . . . 
One egg. 

. 1 ounce 

Cream . . . 

. 2 ounces 


Egg Orgeat.— 


Orgeat syrup 

.12 drachms 

Cream 

. . 3 ounces 

One egg. 


Normona.— 


Peach syrup 

. . 1 ounce 

Grape syrup 

. 1 ounce 

Cream 

. . 3 ounces 

Brandy 

. . 2 drachm«i 

One egg. 


Silver Fizz. — 


Catawba syrup. . . . , 

. . 2 ounces 

Holland gin 

. . 2 drachms 

Lemon juice 

. 8 dashes 

White of one egg. 


Golden Fizz. — 


Claret .syrup 

. . 2 ounces 

Holland gin 

i ounce 

Lemon juice 

. 8 dashes 

Yolk of one egg. 


Rose Cream. — 


Rose syrup 

.12 drachms 

Cream 

. . 4 ounces 

White of one egg. 


Violet Cream. — 


Violet syrup 

> 12 drachms 

Cream 

4 ounces 

White of one egg. 


Rose Mint. — 


Rose syrup 

. . 6 drachms 

Mint syrup 

. . 6 drachma 

Cream 

. . 3 ounces 

White of one egg. 


Currant Cream. — 


Red-currant syrup. 

. . 2 ounces 

Cream 

. . 3 ounces 

One egg. 


Quince Flip. — 


Quince syrup 

. . 2 ounces 

Cream 

. . 3 ounces 

One egg. 


Shaved ice. 


Coffee Nogg. — 


Coffee syrup 

. . 2 ounces , 

Brandy 

. . 4 drachma 

Cream 

. . 2 ounces 

One egg. 


Egg Sour.— 


Juice of one lemon. 


Simple syrup 

. .12 drachma 

One egg. 


Shake* strain* and fill with soda. Ma 

on top. 
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Lemon Sour.*— 

l<emon syrup 12 drachms 

Juice of one lemon. 

One egg. 

Raspberry Sour. — 

Raspberry syrup 12 drachms 

Juice of one lemon. 

Yama. — 

One egg. 

Cream 2 ounces 

Sugar 2 teaspoonfuls 

Jamaica rum i ounce 

Shake well, put into cup, and add hot 
water. Serve with whipped cream, and 
sprinkle mace on top. 

Prairie Oyster. — 

Cider vinegar 2 ounces 

One egg. 

Put vinegar into glass, and break into 
it the egg. Season with salt and pepper. 
Serve without mixing. 

Fruit Frapp^. — 

Granulated gelatin. . . 1 ounce 
Juice of six lemons. 

Beaten whites of two eggs. 


Water 5 quarts 

Svrup... 1 quart 

Maraschino cherries.. Bounces 

Sliced peach 4 ounces 

Sliced pineapple. .... 4 ounces 
Whole strawberries.. . 4 outices 
Sliced orange 4 ounces 


Dissolve the gelatin in 1 ouart boiling 
hot water; add the svrup ana the balance 
of the water; add the whites of the eggs 
and lemon juice. 

KOUMISS. 

The original koumiss is the Russian, 
made from mare’s milk, while that pro- 
duced in this country and other parts of 
Europe is usually, probably always, made 
from cow’s milk. For this reason there 
is a difference in the preparation which 
may or may not be of consequence. It 
has been asserted that the ferment used 
ill Russia differs from ordinary yeast, but 
this has not been established. 

In an article on this subject, contrib- 
uted by D. II. Davies to the P/iarma- 
ceutieal Journal and Transactions, it is 
pointed out that mare’s milk contains less 
casein and fatty matter than cow’s 
milk, and he .states that it is “therefore 
far more easy of digestion.” He thinks 
that cow’.s in ilk yields a better prepara- 
tion when diluted with water to reduce 
the percentage of ca.sein, etc. He pra 
poses the following formula: 


Fresh milk 12 ounces 

Water 4 ounces 

Brown sugar 150 grains 

Compressed yeast. . . 24 grains 

Milk sugar 3 drachms 

Dissolve the milk sugar in the water, 
add to the milk, rub the yeast and brown 
sugar down in a mortar with a little of 
the mixture, then strain into the other 
portion. 

Strong bottles are very essential, cham- 
pagne bottles being frequently used, and 
the corks should fit tightly; in fact, it is 
almost necessary to use a bottling ma- 
chine for the purpose, and once the cork 
is properly 6xed it should be wired down. 
Many failures have resulted because the 
corks did not fit properly, the result being 
that the carbon dioxide escaped as 
formed and left a worthless preparation. 
It is further necessary to keep the prepa- 
ration at a moderate temperature, and to 
be sure that the article is properly fin- 
ished the operator should gently shake 
the bottles each day for about 10 min- 
utes to prevent the clotting of the casein. 
It is well to take the precaution of rolling 
a cloth around the bottle during the 
shaking proce.ss, as the amount gas 
generated is great, and should the bottle 
be weak it might explode. 

Kogelman say.s tnat if i volume of 
buttermilk be mixed with 1 or 2 vol- 
umes of sweet milk, in a short time 
lively fermentation sets in, and in about 
3 days the work is completed. This, ac- 
cording to the author, produces a winc- 
scented fluid, rich in alcohol, carbon 
dioxide, lactic acid, and casein, which, 
according to all investigations yet made, 
is identical with koumiss. The follow- 
ing practical hints are given for the pro- 
duction of a good article: The sweet milk 
used should not he entirely freed from 
cream; the bottles should be of strong 
lass; the fermenting milk must be in- 
u.striously shaken by the operator at 
least 3 times a d.ay, and then the cork 
put in firmly, so that the fluid will become 
well charged with carbon-dioxide gas; 
the bottles must be daily opened and at 
least twice each day brought nearly to a 
horizontal po.sition, in order to allow the 
carbon dioxide to escape and air to enter; 
otherwise fermentation rapidly cea.NCs. 
If a drink is desired strong in carbonic 
acid, the bottles, toward the end of fer* 
mentation, should be placed with the 
necks down. In order to ferment a 
fresh quantity of milk, simply add } 
of its volume of either a<lively fer- 
menting or freshly fe’*mentcd milk. ’rK 
temperature should be from 50® fo 60° 
f F., about 60^ being the most favorable. 
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Here are some miscellaneous formulas: 

1. — Fill a quart champasne bottle up 
to the neck with pure milk; add 2 ta- 
blespoonfuls of white sugar, after dis- 
solving the same in a little water over a 
hot fire; add also a quarter of a 2-cent 
cake of compressed yeast. Then tie the 
cork in the bottle securely, and shake 
the mixture well; place it in a room of 
the temperature ot 50® to 95® F. for 6 
hours, and finally in the ice box over 
night. Handle wrapped in a towol as 

S rotection if the bottle should burst. 

le sure that the milk is pure, that the 
bottle is sound, that the yeast is fresh, to 
open the mixture in the morning with 
great care, on account of its effervescent 
properties; and be sure not to drink it at 
all if there is any curdle or thickening 
part resembling cheese, as this indicates 
that the fermentation has been prolonged 
bevond the proper time. 

ll. — Dilute the milk with J part of 
hot water, and while still tepid add } 
of very sour (but otherwise good) but- 
termilk. Put it into a wide jug, cover 
with a clean cloth, and let stand in a 
warmish place (about 75° F.) for £4 
hours; stir up well, and leave for an- 
other 24 hours. Then beat thoroughly 
together, and pour from jug to jug bll 
perfectly smooth and creamy. It is 
now “still’* koumiss, and may be drunk 
at once. To make it sparkling, wliich 
is generally preferred, put it into cham- 
pagne or soda-water bottles; do not 
quite fill them, secure llie corks w’cll, 
and lay them in a cool cellar. It will 
then keep for 6 or 8 weck.s, though 
it becomes increasingly acid. To ma- 
ture some for drinking quickly, it is as 
well to keep a bottle or two to start with 
in some wanner place, and from lime to 
time shake vigorously. ^VIth this treat- 
ment it should, in about 8 days, be- 
come suiricienlly effervescent to spurt 
freely through a champagne tap. which 
must be used for drawing it off as re- 
quired. Later on, when very frothy and 
acid it is more pleasant to drink if a 
little sweetened water (or milk and wa- 
ter) is first put into the gla.ss. Shake 
the bottle, and hold it inverted well into 
the tumbler before turning the tap. 
Having made one lot of koumiss as above 
ou can use some of that instead of 
nlterinilk as a ferment for a second 
lot, and so on 5 or 6 times in succession; 
after which it will be found advisable to 
begin again as at first. Mare’s milk is 
the best for koumis.s; then ass’s milk. 
Cow’s milk may be made more like them 
by adding a little sugar of milk (or even I 
loaf sugar) with th< hut water before fer- | 


menting. But perhaps tue chief draw* 
back to cow’s milk is that the cream 
separates permanently, whereas that of 
mare’s milk will remix. Hence use par- 
tially skimmed milk; for if there is much 
cream it only forms little lumps of butter, 
which are apt to clog the tap, or are left 
behind in the bottle. 

Kwass. — Kwass is a popular drink 
among the Russian population of Kun- 
zews, prepared as follows: In a big kettle 
ut from 13 to 15 quarts of water, and 
ring to a boil, and when in active ebul- 
lition pour in 500 grams of malt. Let 
boil for 20 minutes, remove from the 
fire, let cool down, and strain off. The 
liquid is now put into a clean keg or 
barrel, SO grams (about an ounce) of best 
compressed yeast added along with about 
600 grams (20 ounces) of sugar, and the 
cask ir put in a warm place to ferment. 
As soon as bubbles of carbonic gas are de- 
tected on the surface of the liquid, it i.s a 
signal that the latter is ready for bottling. 
In each of the bottles, which should be 
strong and clean, put one big raisin, fill, 
cork, and wire down. The bottle? 
should be placed on the side, and in the 
coolest place available — best, on icc. 
The liquor is ready for drinking in from 
2 to 3 days, and is said to be most pal- 
atable. 

“ Braga.*’ — Braga is a liquid of milky 
turbidity, resembling ca]e au lait in 
color, and forming a considerable pre- 
cipitate if left alone. When shaken it 
.sparkles and a little gas escapes. Its 
taste is more or less acid, possessing a 
pleasant flavor. 

About 35 parts of crushed millet, to 
w Inch a little heat flour is added, are 
placed in a large kettle. On this about 
400 parts of water are poured. The 
mixture is stirred well and boiled for 3 
hours. After settling for 1 hour the lost 
water is renewed and the boiling con- 
tinued for another 10 hours. A viscoui 
mass remains in the ketBe, which sub* 
stance is spread upon large tables U> 
cool. After it is perfectly cool, it is 
stirred with water in a wooden trough 
and left to ferment for 8 hours. This 
pulp is sifted, mixed with a little water, 
anil after an hour the braga is ready for 
sale. The taste is a little sweetish at first, 
but becomes more and more sourish in 
lime. Fermentation begins only in the 
trough. 

WINTER BEVERAGES : 

Campchello. — Thoroughly beat the 
oiks of 12 fresh eggs with 2} pounds 
nely powdered, refined sugar, the juice 
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of 8 lemons and 2 oranges, and 3 bottles 
of Graves or other white wine, over the 
fire, until rising. Remove, and slowly 
beat 1 bottle of Jamaica rum with it. 

Egg Wine. — Vigorously beat 4 whole 
eggs and the yolks of 4 with ^ pound of 
fine sugar; next add 2 quarts of white 
wine and beat over a moderate fire until 
rising. 

Bavaroise au Cognac. — Beat up the 
yolks of 8 eggs in 1 quart of good milk 
over the fire, until boiling, then quickly 
add 5 ounces of sugar and | quart of 
fine cognac. 

Bavaroise au CafS . — Heat 1 pint of 
strong coffee and 1 pint of milk, 5 ounces 
of sugar, and the yolks of 8 eggs, until 
boiling, then add quart of Jamaica 
rum. 

Carbonated Pineapple Champagne. — 


Plain syrup, 42® 10 gallons 

Essence of pineapple 8 drachms 
Tincture of lemon.. . 5 ounces 

Carbonate of magnc> 

sia 1 ounce 

Liquid saffron 2 J ounces 

Citric-acid solution.. 30 ounces 
Caramel 2J ounces 


Filter before addihg the citric-acid so- 
lution and limejuicc. Use 2 ounces to 
each bottle. 

A German Drink. --To 100 parts of 
water add from 10 to 15 parts of sugar 
dissolve and add to the syrup thus formed 
an aqueous extract of 0,8 parts ot green 
or black tea. Add fresh beer or brew- 
ers* yeast- put in a warm place and let 
ferment. When fermentation has pro- 
gressed to a certain point the liquid is 
cleared, and then bottled, corkea, and 
the corks tied down. The drink is said 
to be very pleasant. 

Lime juice Cordial. — Limejuice cor- 
dial that will keep good for any leimth of 
time may be made as follows: sugar. 
6 pounds; water, 4 pints; citric acid, 4 
ounces; boric acid, ( ounce. Dissolve 
by the aid of a gentle heat, and when cold 
add refined limejuice, 60 ounces: tinc- 
ture of lemon peel, 4 ounces; water to 
make up to 2 gallons and color with car- 
amel. 

Summer Drink. — 

Chopped ice 2 tablespoonfuls 

Chocolate syrup . 2 tablespoon fuls 
Whipped cream ... 3 tabicspoonfuis 
Miik } cup 

Carbon ited water. 1 cup 

Shake or stir wcli'bcrore drinking. A 
tablisspooiitul uf vanilla ice cream ia 


desirable addition. A plainer drink is 
made by combining the syrup, } cup oi 
milk, and the ice and shaking well. 

American Champagne. — Good cider 
(crab-apple cider is the best) 7 gal- 
lons; best fourth-proof brandy, 1 quart, 
enuine champagne wine, 5 pints; milk, 
gallon; bitartrate of potassa, 2 ounces. 
Mix, let stand a short time; bottle while 
fermenting. An excellent imitation. 

British Champagne. — Loaf sugar, 
56 pounds; brown sugar (pale). 48 
pounds; water (warm), 45 gallons; white 
tartar, 4 ounces; mix, and at a proper 
temperature add yea.st, 1 quart; and 
afterwards sweet cider, 5 gallons; bruised 
wild cherries 14 or 15 ounces; pale 
spirits, 1 gallcn; orris powder, i ounce. 
Bottle while fermenting. 

Champagne Cider. — Good pale cider, 
1 hogshead, spirits, 3 gallons; sugar, 
20 pounds; mix, and let it stand one 
fortnight; then fine with skimmed milk, 
i gallon; this will be very pale, and 
a similar article, when properly bottled 
and labeled, opens so briskly that even 
good judges have mistaken it for genuine 
I champagne. 

BEER ; 

Scotch Beer. — Add 1 peck malt to 4 
gallons of boiling water and let it mash 
for 8 hours, and then strain, and in the 


strained liquor boil: 

Hops 4 ounces 

Coriander seeds 1 ounce 

Honey 1 pound 

Orange peel 2 ounces 

Bruised ginger 1 ounce 


Boil for half an hour, then strain and 
ferment in the usual way. 

Hop Bitter Beer. — 


Coriander seeds 2 ounces 

Orange peel 4 ounces 

Ginger 1 ounce 

Gentian root i ounce 


Boil in 5 gallons of water for half an 
hour, then strain and put inter the liquor 
4 ounces hops and 3 pounds of sugar, 
and simmer for 15 minutes, then add 
sufficient yeast, and buttle when ready. 

Sarsaparilla Beer.— 1.— Compound ex- 
tract of sarsaparilla, 1} ounces; not water, 
1 pint; dissolve, and when cold, sdd of 
good pale or East India ale, 7 pints. 

II. — Sarsaparilla (sliced), 1 pound; 
giiHiacnm Imrk (bruised small), ) pound: 
giuiiRcum wood (rasped) and licorice root 
(.sIic<mI). oi each, 2 ounces; aniseed 
(bruised), 1) < unoes; mesereon root- 
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bark, 1 ounce; cloves (cut small), } 
ounce; moist sugar, 3} pounds; hot 
water (not boiling), 9 quarts; mix in a 
clean stone jar, and keep it in a moder- 
ately warm room (shaking it twice or 
thrice daily) until active fermentation 
sets in, then let it repose for about a week, 
when it will be ready for use. This is 
said to be superior to the other prepara- 
tions of sarsaparilla as an alterative 
or puri&er of the blood, particularly in 
old affections. That usually made has 
generally only } of the above quan- 
tity of sugar, tor which molasses is often 
substituted; but in either case it will not 
keep well; whereas, with proper caution, 
the products of the above formulas may 
be Kept for 1 or even 2 years. No 
yeast must be used. Dose: A small 
tumblerful 3 or 4 times a day, or oftener. 

Spruce Beer. — I. — Sugar, 1 pound; 
essence of spruce, J ounce; boiling water, 
1 gallon; mix well, and when nearly cold 
add of yeast i wiiieglassfiil; and the 
next day bottle like ginger beer. 

II. — Essence of spruce, J P*’ 

mento and ginger (bruised), or each, 5 
ounces; hops, } pound; water, 3 gallons; 
boil the whole for 10 minutes, then add 
of moist sugar, 12 pounds (or good mo- 
lasses, 14 pounds); warm water, 11 gal- 
lons; mix well, and, when only luke- 
warm, further add of yeast, 1 pint; after 
the liquid has fermented for about 24 
hours, bottle it. 

This is diuretic and antiscorbutic. It is 
regarded as an agreeable summer drink, 
and often found useful during long sea 
voyages. When made with lump sugar 
it is called White Spruce Beer; when with 
moist sugar or treacle, Brown Spruce 
Beer. An inferior sort is made by using 
less sugar or more water. 

Treacle'Beer. — I. — From treacle or mo- 
lasses, } to 2 pounds per gallon (accord- 
ing to the desired strength); hops, J to i 
ounce; yeast, a tablespoonful; water, 
q. s.; treated as below. 

II. — Hops, IJ pounds; corianders, 1 
ounce; capsicum pods (cut small), i 
ounce;^ water, d gallons; boil for 10 or 
13 minutes, and strain the liquor 
through a coarse sieve into a barrel con- 
taining treacle, 28 pounds; then throw 
back the hops, etc., into the copper and 
reboil them, for 10 minutes, with a 
second 8 gallons of water, which must be 
strained into the barrel, as before; next 
“rummage” the whole well with a stout 
stick, add of cold water 21 gallons (suf- 
ficient to make the whole measure 37 
gallons), and, again after mixing, stir in 
4 pint of good fresh yeast: lastly, let it 


remain for 24 hours ^ in a moderately 
warm place, after which it may be put 
into the cellar, and in 2 or 3 days bottled 
or tapped on draught. In a week it will 
be fit to drink. For a stronger beer, 36 
pounds, or even half a hundredweight of 
molasses may be used. It will then 
keep good for a twelvemonth. This is a 
wholesome drink, but apt to prove laxa- 
tive when taken in large quantities.^ 

Weiss Beer. — This differs from the 
Drdinary lager beer in that it contains 
wheat malt. The proportions are } 
wheat to J barley malt, 1 pound hops 
being used with a peck of the combined 
malt to each 20 gallons of water. A 
good deal depends on the yeast, which 
must be of a special kind, the best grades 
being imported from Germany. 

Yellow Coloring for Beverages. — The 
coloring agents employed are fustic, saf- 
fron, turmeric, quercitron, and the va- 
rious aniline dyes. Here are some for- 
mulas: 

I. —Saffron 1 ounce 

Deodorized alco- 
hol 4 fluidounres 

Distilled water. .. 4 fluidounces 

Mix alcohol and water, and then add 
the saffron. Allow the mixture to stand 
in a warm place for several days, shaking 
occasionally; then filter. The tincture 
thus prepared has a deep orange color, 
and when diluted or used in small quan- 
tities gives a beautiful yellow tint to 
syrups, etc. 

11. — Ground fustic 

wood IJ ounces 

Deodorized alco- 
hol 4 fiuidounces 

Di.stilled water. . . 4 fluidounces 

This color may be made in the same 
manner us the liquid saffron, and is a fine 
coloring lor many purposes. 

HI. — Turmeric powder. ... 2 ounces 
Alcohol, dilute 16 ounces 

Macerate for several days, agitating 
frequenlly, and filter. For some bev- 
erages the addition of this tincture is not 
to be recommended, as it possesses a 
very spicy taste. 

The nonpoisonous aniline dyes rec- 
ommended for coloring confectionery, 
beverages, liquors, essences, etc., yellow 
are tliose know^n as acid yellow K and 
tropffiolin 000 (orange 1). 

BICYCLE-TIRE CEMENT: 

See .\dhcsives, under Rubber Cements. 

BICYCLE VARNISHES: 

See Varnishes. 
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BIDERY METAL: 

See Alloys. 

BILLIARD BALLS: 

See Ivory and CaseiiL 

BIRCH BALSAM: 

See Balsam. 

BIRCH WATER: 

See Hair Preparations. 

BIRD DISEASES Ain> THEIR REM- 
EDIES: 

See Veterinary Formulas. 

BIRD FOODS: 

See also Veterinary Formulas. 


Mixed Birdseed. — 

Canary seed 6 parb 

Rape seed 2 parts 

Maw seed 1 part 

Millet seed 2 parts 

Mocking-Bird Food. — 

Cayenne pepper .... 2 ounces 

Rapeseca 8 ounces 

Hemp seed 16 ounces 

Corn meal 2 ounces 

Rice 2 ounces 

Cracker 8 ounces 

Lard oil 2 ounces 


Mix the solids, grinding to a coarse 
powder, and incorporate the oil. 


Food for Redbirds. — 

Sunflower seed. ... 8 ounces 

Hempseed 16 ounces 

Canary seed 10 ounces 

Wheat 8 ounces 

Rice 6 ounces 


Mix and grind to coarse powder. 

BIRD LIME: 

See Lime. 

BIRD PASTE: 

See Canary-Bird Paste. 

BISCHOFF: 

See Wines and Liquors. 

BISCUIT. DOG: 

See Dog Biscuit. 

BISMUTH ALLOYS: 

Sed Alloys. 

BISMUTH, PURIFICATION OF: 
See Gold. 

BITTERS : 

See Wines and Liquors. 

BITTER WATER: 

See Waters. 

BLACKING FOR HARNESS: 

See Leather. 


BLACKING FOR SHOE^t 
S ee Shoedressings. 

BLACKING, STOVE: 

See Stove Blackings and Polishes. 

BLACKBERRY CORDIAL AND BLACK- 
BERRY MIXTURE AS A CHOL- 
ERA REMEDY: 

See Cholera Remedy. 

BLACKBOARD PAINT AND VARNISH • 

See Paint and Varnish. 

BLACKHEAD REMEDIES: 

See Cosmetics. 

BLANKET WASHING: 

See Household Formulas. 

BLASTING POWDER? 

See Explosives. 


Bleaching 

Linen. — Mix common bleaching pow- 
der in the proportion of 1 pound to a 
gallon of water; stir it occasionally for 

3 days, let it settle, and pour it otF clear. 
Then make a lye of 1 pound of soda to 
1 gallon of boiling water, in which soak 
the linen for 12 hours, and boil it half an 
hour; next soak it in the bleaching 
liquor, made as above; and lastly, wash 
it in the usual manner. Discolored 
linen or muslin may be restored by pub 
ting a portion of bleaching liquor into 
the tub wherein the articles are soaking. 

Straw. — I. — Dip the .straw in a solution 
of oxygenated muriatic acid, saturated 
with potash. (Cxyecnated muriate of 
lime IS much cheaper.) The straw is 
thus rendered very white, and its flexi- 
bility is increased. 

11. — Straw is bleached by simply ex- 
posing it in a closed chamber to the 
luincs of burning sulphur. An old flour 
barrel is the apparatus most used for the 
purpose by milliners, a flat stone being 
laid on the ground, the sulphur ignited 
thereon, and the barrel containing the 
goods to be bleached turned over it. 
The goods should be previously washed 
in pure water. 

Wool, Silk, or Straw. — Mix together 

4 pounds of oxalic acid, 4 pounds of 
tabic salt, water 50 gallons. The goods 
are laid in this mixture for 1 iiour; 
they are then generally well bleached, 
and only require to be thoroughly rinsed 
and worked. For bleaching straw it is 
best to soak the goods in caustic soda, 
and afterwards to make use of chloride 
of lime or Javclle water. The excess of 
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chlorine is afterwards removed by hypo- 
sulphite of soda. 

Feathers. — Place the feathers from 
8 to 4 hours iu a tepid dilute solution 
of bichromate of potassa, to which* 
cautiously, some nitric acid has been 
added (a small quantity only). To 
remove a greenish hue induced by this 
solution, place them in a dilute solu- 
tion of sulphuric acid, in water, whereby 
the feathers become perfectly white and 
bleached. 

Bleaching Solution. — Aluminum hypo- 
chloride, or Wilson’s bleaching liqu-'a, is 

f iroduced by adding to a clear solution of 
ime chloride a solution of aluminum 
sulphate (alumina, alum) as long as a 
precipitate keeps forming By mutual 
decomposition aluminum chloride re- 
sults, which remains in solution, and 
lime sulphate (gypsum), which separates 
out in the form or an insoluble salt. 


BLIGHT REMEDIES. 

I. — Soft soap 40 parts 

Amyl alcohol 50 parts 

Methylated spirit. 20 parts 

Water 1,000 parts 

II. — Soft soap 30 parts 

Sulphureted pot- 
ash 2 parts 

Amyl alcohol 32 parts 

Water 1,000 parts 

III. — Soft soap 15 parts 

Sulphureted pot- 
ash 29 parts 

Water 1,000 parts 


BLEACHING WATER: 

The most efficient bleaching water and 
also the cheapest to prepare, provided 
you have the facilities, is sodium hypo- 
chlorite. A solution of sodium chloride 
is subjected to electrolysis. For this 
purpose a source of cheap electric cur- 
rent, such as that provided by abundant 
water power, is necessary. The current 
is allowed to flow until all the salt is con- 
verted into caustic soda at the cathode 
and chlorine at the anode. The mixture 
of these two substances forms sodium 
hypochlorite whidi is bottled as is. 

Two other waters are as follows: 

1. Sodium carbonate — 10 pounds. Dis 
solve in two gallons of water. Add two 
pounds chloride of lime. Let stand one 
day and then Alter. 

2. Dissolve two pounds of chloride of 
lime in one gallon of water. Dissolve 
two pounds of alum in one gallon of 
water. Mix together. Let. stand one day 
and filter. 


BLEACHING OF LEAVES: 


Chloride of lime 10 oz. 

Water 16 oz. 

Acetic acid 6 oz. 


Mix the chloride of lime with the water, 
and then add the acetic acid slowly until 
all the chlorine is liberated. Steep the 
leaves for about ten minutes until they are 
v/hitened; place them on a piece of paper 
and wash in clean water.’ Dry the leaves 
between sheets of blotting paper. 
BLEACHING BLUE PRINTS: 

A 4% solution of soda and water will 
lighten over-exposed blue prints or wiU 
bleach them nearly white if desired; add 
more soda to bleach completely. 

BLUE PRINTS, TO MAKE CHANGE.<^ 

AND CORRECTIONS ON: 

Use a solution of sodium carbonate 
and water, with a little red ink mixed in. 
This gives a very pleasing pink color to 
the changes which, at the same time, is 
very noticeable. The amount of sodium 
carbonate used depends upon the sur- 
face of the blue-print paper, as some 
coarse-grained papers will look better \f 
less soda is used and vice versa. How- 
ever, the amount of powdered soda held 
on a small coin dissolved in a bottle of 
water gives good results. 

BLUE PRINT MARKING FLUID: 
1 ounce potassium oxalate 
1 ounce gum arabic 
1 dram (60 grains) water 
6 ounces cobalt-blue to color 
BOIL REMEDY. 

Take a piece of soft linen or borateq 
gauze, rub some vaseline upon one side 
of it, quickly pour upon it some chloro- 
form, apply it to the unopened boil or 
carbuncle, and place a bandage over all. 
It smarts a little at first, but this is soon 
succeeded by a pleasing, cool sensation. 
The patient is given a bottle of the rem- 
edy, and directed to change the cloth 
often. In from 2 hours to 1 day tha 
boil (no matter how indurated) flofteM 
and opens. 


Boiler Compounds 

There are three chemicals which are 
known to attack boiler scale. These are 
caustic soda, soda ash, and tannic-acid 
compounds, the last being derived from 
sumac, catechu, and the exhausted baik 
liquor from tanneries. 

Caustic soda in large excess is injii* 
nous to boiler fittings, gaskets, valves 
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etc. That it is injurious, in reasonable 
excess, to the boiler tubes themselves is 
jet to be proved. Foaming and priming 
may be caused through excess of caustic 
soda or soda ash, as is well known by 
every practical engineer. Tannic acid 
is to be condemned and the use of its 
salts is not to be recommended. It may 
unite with the organic matter, present in 
the form of albuminoids, and with cal- 
cium and magnesium carbonates. That 
it removes scale is an assured fact; that 
it removes iron with the scale is also 
assured, as tannic acid corrodes an iron 
surface rapidly. 

Compounds of vegetable origin are 
widely advertised, but they often contain 
dextrine and gum, both of which are 
dangerous, as tney coat the tubes with a 
compact scale, not permitting the water 
to reach the iron. Molasses is acid and 
should not be used in the boiler. Starch 
substances generally should be avoided. 
Kerosene must be dangerous, as it is 
very volatile and must soon leave the 
boiler and pass over and through the 
engine. 

There are two materials the use of 
which in boilers is not prohibited through 
action upon the metal itself or on ac- 
count of price. These are soda ash and 
caustic soda. Sodium triphosphate and 
sodium fluoride have both oeen used with 
success, but their cost is several hundred 
per cent greater than soda ash. If pre- 
scribed as per analysis, in slight excess, 
there should be no iiijurions results 
through the use of caustic soda and soda 
ash. It would be practicable to manu- 
facture an intimate mixture of caustic 
soda and carbonate of soda, containing 
enough of each to soften the average 
water of a given district. 

There is a great deal of fraud in con- 
nection with boiler compounds gener- 
ally.^ The better class of venders ad- 
vertise to prepare a special compound for 
special water. This is expensive, save on 
a large sgale, in reference to a partic- 
ular water, for it would mean a score or 
more of tanks with men to make up the 
mixtures. The less honest of the boiler- 
compound guild consign each sample of 
water to the sewer and send the regular 
goods. ^ Others have a stock analysis 
which is sent to customers of a given 
iocality, whether it contains iron. Time, 
or magnesium sulphates or carbotiates. 

Any expense lor softening water in 
excess of 3 cents per 1,000 colons is for 
the privilege of using a reac^-made soft- 
ener. Every superintendent in charge 
of a plant should insist that the com- 
pouna used be pronounced by competent 


authority free from injurious materials^ 
and that it be adapted to the water ir 
use. 

Boiler compounds should contain onl, 
such ingredients as will neutralize the 
scale-forming salts present. They shoulc 
be used only by prescription, so many 
gallons per 1,000 gallons of feed water. 
A properly proportioned mixture of soda 
ought to answer the demands of all plants 
depending upon that method of softening 
water in limestone and shale regions. 

The honest boiler compounds are. 
however, useful for small isolated plants 
because of the simplicity of their action 
For plants of from 75 to 150 horse powei 
two 24-hour settling tanks will answer 
the purpose of a softening system. Each 
of these, capable of holding a day s sup 
ply, provided with a sodi tank in com- 
mon, and with sludge valves, has pad- 
dles for stirring the contents. Large 
plants are operated on this principle, 
serving boilers of many thousand horse 
power. Such a system has an advan- 
tage over a continuous system, in that 
the exact amount of chemical solutions 
required for softening the particular 
water can be applied. For some varia- 
tions of such a system, several companies 
have secured patents. The fundamen- 
tal principles, uowever, have been used 
for many years and are not patentable. 

Prevention of Boiler Scale. — The i’mo 
contained in the feed water, either as bi- 
carbonate or as sulphate, is precipitated 
in the shape of a liglit mud, but the walls 
of the boilc^ remain perfectly bright 
without being attacked in any manner. 
While under ordinary atmospheric pres- 
sure calcium chromate in solution is pre- 
cipitated by soda or Glauber’s salt as 
calcium carbonate or as calcium sul- 
bate; the latter is separated under 
igber pressure by chromates as calcium 
chromate. An excess of chromates or 
chromic acid does not exercise any dele- 
terious action upon the metal, nor upon 
the materials used fur (lacking. By the 
slight admixture of chromates, two 
pounds are sufficient for a small boiler 
tor weeks; no injurious ingredients are 
carried in by the wet steam, the injection 
water, on the contrary, having been 
found to be chemically pure. 

Protecting Boiler Plates from Scale.-— 

I. — For a 5-horse-power boiler, fed 
with water which contains calcic sul- 
phate, take catechu, 2 pounds; dex- 
trine, 1 pound; crystallized soda, 2 
pounds; potash, } pound; cane sugar, ) 
pound; alum, ) pound; gum arable, I 
pound. 
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II. — For a boiler of the same size, fed 
with water which contains lime: Tur- 
meric, 2 pounds; dextrine, 1 pound; so- 
dium bicarbonate, 2 pounds; potash, } 
pound; alum, } pound; molasses, ) 
pound. 

III. — For a boiler of the same size, fed 
with water which contains iron: Gam- 
boge, 2 pounds; soda, 2 pounoj; dex- 
trine, 1 pound; potash, A pound; sugar. 
i pound; alum, i pound; gum arabic, ^ 
pound. 

IV. — For a boiler of the same size, fed 
with sea water: Catechu, 2 pound.s; 
Glauber’s salt, 2 pounds; dextrine, 2 
pounds; alum, } pound; gum arabic, ^ 
pound. 

When these preparations are used add 
1 quart of water, and in ordinary cases 
charge the boiler every month; but if the 
incrustation is very bad, charge every 
two weeks. 

V. — A method which has wide approval 
for the treatment of water to be u.sed in 
boilers is the following: 

The water to be treated is i)ercolaled 
through a silica gel sold under the name 
of “Doucil.” This material is capable of 
removing 6 per cent of its weight in lime 
from the water and its valuable feature 
lies in the fact that it can be regenerated 
and used over thousands of times. To re- 
generate it simply percolate brine water 
through it. “Doucil” is a sodium alumi- 
num silicate. 

VI. — A paint for protecting boiler plates 
from scale, and patented in Germany, is 
composed of 10 pounds each of train oil, 
horse fat, paraffine, and of finely ground 
zinc white. To this mixture is added 40 
pounds of graphite and 10 pounds of 
soot made together into a pa«te with 
14 gallons of water, and about a pound 
of carbolic acid. The horse fat and the 
zinc oxide make a soap difficult t ' fuse, 
which adheres strongly to the plates, and 
binds the graphite and the soot. The 
paraffine prevents the water from pene- 
trating the coats. The scale which forms 
on this application can be detached, it is 
said, with a wooden mallet, without in- 
juring the paint. 

VII. — M. E. Asselin, of Paris, recom- 
mends the use of glycerine as a preventive. 
It increases the solubility of combinations 
of lime, and especially of the sulphate. 
It forms with these combinations soluble 
compounds. When the quantity of lime 
becomes so great that it can no longer 
be dissolved, nor form soluble combina- 
tions, it is deposited in a gelatinous sub- 


stance, which never adheres to the sur- 
face of the iron plates. The gelatinout 
sub.stances thus formed are not carried 
with the steam into the cylinder of the 
engine. M. As.sclin advises the employ- 
ment of 1 pound of glycerine fur every 
300 pounds or 400 pounds of coal burnt 

Prevention of Electrolysis. — In order 
to prevent the eating away of the sheets 
and tubes by electrolytic action, it has 
long been the practice of marine engi- 
neers to suspend slabs of zinc in their 
boilers. The zinc, being more suscepti- 
ble to the electrolytic action than the 
iron, is eaten away, while the iron re- 
mains unimpaired. The use of zinc in 
this way has been found also to reduce 
the trouble from boiler scale. Whether 
it be due to the formation of hydrogen 
bubbles between the heating surfaces 
and incipient scale, to the presence in the 
water of the zinc salts resulting from the 
dissolution of the zinc, or to whatever 
cause, it appears to be a general conclu- 
sion. among those who have used it that 
the zinc helps the scale, as well as the 
corrosion. Nobody has ever claimed 
for it that it prevented the attachment of 
scale altogether, but the consensus of 
opinion is that it “helps some.” 

BOILER PRESSURE. 

It hardly pays to reduce pressure on 
boilers, except in very extreme cases, but 
if it can be done by throttling before the 
.steam reaches the cylinder of the engine 
it would be an advantage, because this 
retains the heat units due to the higher 

{ >ressure in the steam, and the throtuiug 
las a slight superheating effect. As a 
matter of fact, tests go to show that for 
light loads and high pressure a throt- 
tling engine may do better than an auto- 
matic cut-off. The ideal arrangement 
is to throttle the steam for light loads; for 
heavier loads, allow the variable cut-off 
to come into play. This practice has 
been carried into effect by tne design of 
Mr. E. J Armstrong, in which he ar- 
ranges the shaft governor so that there is 
negative lead up to nearly one-quarter 
cut-off, after which the lead becomes 
positive, and thi.s has the effect of throt- 
tling the steam for the earlier loads and 
undoubtedly gives better economy, in 
addition to making the engine run more 
quietly. 

BORE BLACK : 

Bone or Ivory Black. — All bones (and 
ivory i.s bone in a sense) consi.st of a 
framework of crystalli/ccl matter or 
bone earth, in the interstices of which 
organic matter is embedded, Ueact if 
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bones are heated red-hot in a closed 
vessel, the orgauc matter is destroyed, 
leaving carbon, in a finely divided state, 
lodged in the bony framework. If the 
heat is applied gradually the bone re- 
tains its snape. but is quite black and of 
much less weight than at first. This 
bone black or animal charcoal is a sub 
stance which has great power of absorb- 
ing coloring matter from liquids, to ^at 
it IS largely used for bleaching such liquids. 
For example, in the vast incliistry of beet- 
sugar manufacture the solutions first 
made are very dark in color, but after fil- 
tration through animal charcoal will give 
colorless crystals on evaporation. Chem- 
ical trades require such large quantities 
of bone charcoal that its production is 
a large industry in itself. As in breaking 
up the charred bones a considerable 
amount of waste is produced, in the form 
of dust and small grains which cannot be 
used for bleaching purposes, this waste 
should be worked up into a pigment. 
This is done by dissolving out the mineral 
with hydrochloric acid, and then rinsing 
and drying the carbon. 

The mineral basis of bones consists 
mainly of the phosphates of lime and 
magnesia, salts soluble in not too dilute 
hj^drochioric acid. A vat is half filled 
with the above-mentioned waste, which 
is then just covered with a mixture of 
equal volumes of commercial hydro- 
chloric acid and water. As the mineral 
matter also contains carbonates, a livelv 
effervescence at once ensues, and small 
quantities of bvdrofiuoric acid are also 
formed from tne decomposition of cal- 
cium fluoride in the bones. Now hydro- 
fluoric acid is a very dangerous sub- 
■tance, as air containing even traces of it 
is very injurious to the lungs. Hence the 
addition of hydrochloric acid should be 
done in the open air, and the vat should 
be left by itself until the evolution of 
fumes ceases. A plug is then pulled out 
at the bottom and the carbon is thor- 
oughly drained. It^ is then stirred up 
with water and again drained, when it 
has fully settled to the bottom. This 
rinsing with clear water is repeated till all 
the hydrochloric acid is washed away 
and only pure carbon remains in the vat. 
As for pigment-making purposes it is 
essentia] that the carbon should be as 
finely divided as possible, it is as well to 
grind the washed carbon in an ordinary 
color mill. Very little power is required 
for this purpose, as when once the bone 
earth is removed the carbon particles 
have little cohesion. The properlv 
ground mass forms a deep-black mua» 
which can be left to dry or be dried b/ 


artificial heat When dry, the purified 
bone black is of a pure black ana makes 
a most excellent pigment. 

Bone black is put upon the market 
under all sorts of names, such as ivory 
black, ebur iistum, Frankfort black, neu- 
tral black, etc. All these consist of 
finely ground bone black purified from 
mineral matter. If leather scraps or 
dried blood are to be worked up, iron 
tubes are employed, closed at one end, 
and with a well-fitting lid with a small 
hole in it at the other. As these bodies 
give off large volumes of combustible 
gas during the charring, it is a good plan 
to lead the vapors from the hole by a 
bent tube so that they can be burnt and 
help to supply the heat required and so 
save fuel. Leather or blood gives a char- 
coal which hardly requires treatment 
with hydrochloric acid, for the amount 
of mineral salts present is so small that 
its removal appears superfluous. 

BONES, A TEST FOR BROKEN. 

Place a stethoscope on one side of the 
supposed fracture, and a tuning fork on 
the other. When the latter is vibrated, 
and there is no breakage, the sound wih 
be heard distinctly through bone and 
stethoscope. Should any doubt exist, 
comparison should be made with the 
same bone on the other side of the body. 
This test shows the difference in the 

C ower of conducting sound possessed by 
one and soft tissue. 

BONE BLEACHES? 

See Ivory. 

BONE FAT: 

See Fats. 

BONE FAT, PURIFICATION AND 
BLEACHING OF: 

See Soap. 

BONE POLISHES: 

See Polishes. 

BONE FERTILIZERS: 

See Fertilizers. 

BONES, TREATMENT OF, IN MANU- 
FACTURING GLUE: 

See Adhesives. 

BONE, UNITING GLASS WITH: 

See Adhesives. 

BOOKS, THEIR HANDLING AND 
PRESERVATION: 

The Preservation of Books in ^ Hot 
Climates. — Books in hot climates quickly 
deteriorate unless carefully guarded. 
There are three destructive agencies; 
(1) damp, (S) a small black inaect* (3) 
eockroacnea. 
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(1) Books which are kept in a damp 
atmosphere deteriorate on account of 
molds and fungi that grow rapidly when 
the conditions are favorable. Books 
are best kept on open, airy, well-lighted 
shelves. When there has been a pro- 
longed spell of moist weather their covers 
should be wiped, and they should be 
placed in the sun or before a fire for a 
rew hours. Damp also causes the bind- 
ings and leaves^ of some books to sep- 
arate 

(2) A small black insect, one-eighth of 
an inch long and a sixteenth of an inch 
broad, somewhat resembling a beetle, is 
irery destructive, and books will be 
'found, if left untouched, after a few 
months to have numerous holes in the 
covers and leaves. If this insect be al- 
lowed plenty of time for its ravages it 
will make so many holej that bindings 
originally strong can be easily torn to 

ieces. All damage may be prevented 
y coating the covers of books with the 
varnish described under (3). When 
books are found to Contain the insects 
they should be well wrapped and placed 
in the sun before varnishing. 

(3) The appearance of a fine binding 
may be destroyed in a single night bv 
cockroaches. The lettering of the bind- 
ing may, in two or three days, be com- 
pletely obliterated. 

The following varnishes have been found 
lO prevent effectuallv the ravages of 
cockroaclies and of all insects that feed 
upon books: 

1. — Dammar resin- 9. ounces 

Mastic 9 .ounces 

Canada balsam 1 ounce 

Creosote J ounce 

Spirit of wine 20 fl, ounces 

Macerate with occasional shaking for 
a few days if wanted at once, but for a 
longer time when possible, as a better 
varnisii will result after a maceration of 
several months. 

II. — Corrosive sublimate, 1 ounce; car- 
bolic acid, 1 ounce; methylated or rum 
spirit, 1 quart. 

Where it is necc'^sary to I<e.ep books or 
aper of any description in boxes, rup- 
oards, or closed bookcases, soiuc naph- 
thalene balls or cainphor should be al- 
ways present with tnein. If camphor 
be used it is best to wrap it in paper, 
otherwise it volatilizes more quickly thau 
i« necessary. In dry weather the doors 
of closed bookcases should be left open 
occasionaliy, as a damp, still atmosphere 
is most favorable for deterioration. 

How to Open a Book. — JNever torce the 
back c^f the book. Hold the book with 
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its back on a smooth or covered table; 
let the front board down, then the other, 
holding the leaves in one hand while you 
open a few leaves at the back, then a few 
at the front, and so on altern.ately open- 
ing back and front, gently pressing open 
the sections till you reach the center of 
the volume. Do this two or three times 
and you will obtain the best results. 
Open the volume violently or carelessly 
in any one place and you will probably 
break the back or cause a start in the 
leaves. 

BOOK DIsnfFECTANT: 

See Disinfectants. 

BOOKS, TO REMOVE FINGER-MARKS 
FROM: 

See Cleaning Preparations and Metb* 
ods. 

BOOKBINDERS* VARNISH: 

See Varnishes. 

BOOKWORMS: 

See Insecticides. 

BOOT DRESSINGS: 

See Shoe Dressings. 

BOOT LUBRICANT: 

See Lubricant. 

BOOTS, WATERPROOFING: 

See Waterproofing. 

BORAX FOR SPRINKLING. 

I. — Sprinkling borax is not only 
cheaper, hut also dissolves less in solder- 
ing tnan pure borax. 

The borax is heated in a metal vessel 
until it has lost its water of cry.stallization 
and mixed with calcined cooking salt 
and potash — borax, 8 parts; cooking 
salt, 3 parts; potash, 3 parts. Next 
is pounded in a mortar into a fine pow- 
der, constituting the sprinkling borax. 

II. — Another kind of sprinkling borax 
is p»’epared by substituting gla>.'» gall for 
the pota.sh. Glass-gall is the froln float- 
ing on the melted glass, which can be 
skimmed off 

The borax is either dusted on in pow- 
der form from a ^p^lnkfing box oi 
stirred with water before use into a thii 
pa.ste. 

BORAX AND BORIC ACID IN FOOD 

See l'\)od. 

BORDEAUX MIXTURE: 

See hiseetIC'dcs. 

BOROTONIC: 

See Dentifrices. 
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BOTTLE.CAP LACQUER: 

See Lacquer. 

BOTTLE CLEANERS: 

See Cleaning Preparations and Meth* 
odsy under Miscellaneous Methods. 

BOTTLE STOPPERS: 

See Stoppers. 

BOTTLE VARNISH: 

See Varnishes. 

BOTTLE WAX: 

See Photograph^. 

HYDRAULIC BRAKE FLUID 
FOR AUTOMOBILES: 

The liquid compressant used in the hy- 
draulic brakes of the modern auto con- 
sists of equal parts of denatured alcohol 
and castor oil. The alcohol thins the oil 
and acts as an anti-freeze. The castor 
all lubricates the piston and Is the fluid 
through which the pressure is trans- 
mitted. 


BRAN, SAWDUST IN. 

For the detection of sawdu.st In bran 
use a solution of 1 nart of phloroglucin 
in 15 parts of alcohoi, 15 parts of water, 
and 10 parts of syrupy phosphoric acid. 
Place ^ parts of the solution in a small 
porcelain dish, add a knifepointful of 
the bran and heat moderately. Saw- 
dust is dyed red while bra n^ parts only 
seldom acquire a faint red color. By a 
microscopic examination of the redtfish 
parts, sawdust will be readily recognized. 


Bottles 

Magic Bottles. — 

The mystery of the ** wonderful bot- 
tle/* from which can be poured in suc- 
cession port wine, sherry, claret, water, 
champaftne. or ink, at the will of the op. 
crator, is easily explained. The mate 
rials consist of an ordinary dark -colored 
pint wine bottle, seven wine glasses 
of different patterns, and the chemicals 
described below: 

Solution A; A mixture of tincture of 
ferric chloride, drachms vi; hydro- 
chloric acid drachms ii. 

Solution B Saturated solulfon of am- 
monium sulphoeyn Hide, dra/'hm i. 

Solution C' Strong solution of ferric 
chloride, drachm i. 

Solution D: A weak solution of am- 
monium still hoLyariide 

Solution K Loncentrated soHution of 
lead aoeu.t 


Solution F; Solution of ammonium 
sulphide^ drachm i; or pyrogallic add* 
drachm i. 

Package G: Pulverized potassium bi« 
carbonate, drachm iss. 

Having poured two teaspoonfuls of 
solution A into the wine botUe. treat the 
wine glasses with the di^erent solutions, 
noting and remembering into which 
lasses the several solutions are placed, 
nto No. 1 wine glass pour one or twr» 
drops of solution B; into No. 2 glass 
pour one or two drops of solution C; into 
No. S one or two arops of Solution D; 
leave No. 4 glass empty; into No. 5 glass 
pour a few drops of Solution E; into No. 
6 glass place a few grains of Package G; 
into No. 7 glass pour a little of solution F. 

Reauest some one to bring you some 
cold drinking water, and to guarantee 
that it is pure show that your wine bot- 
tle is (practically) empty. Fill it up 
from the carafe, and having asked the 
audience whether you shall produce wine 
or water, milk or ink, etc., you may ob- 
tain any of these by pouring a little ot 
the water from the bottle into the pre- 
pared glass. Thus No. 1 glass gives a 
port-wine color; No. 2 gives a sherry 
color; No. 3 gives a claret color; No. 4 is 
left empty to prove that the solution in 
the bottle is colorless; No. 5 produces 
milk; No. % effervescing champagne; 
No. 7, ink. 

Bottle-Capping Mixtures. — 

I. — Soak 7 pounds of good gelatin in 
10 ounces of glycerine and CO ounces of 
water, and heat over a water bath until 
dissolved, and add any desired color. 
Pigments may he used, and various tints 
can be obtained by the use of aniline 
colors. riie resulting compound should 
be stored in jars. J’o apply liquefy the 
mass and dip the cork and portion ql 
the neck of tne bottle into the liquid; it 
sets very quickly. 

11. — Gelatin . . .^ 1 ounce 

Gum arnbic 1 ounce 

Boric acid 20 grains 

Starch 1 ounce 

Water 16 fluidoiinces 

Mix the gelatin, gnm arabic, and 
boric acid with 14 Ouidounces of cold 
water, stir occasionally until tlie gum is 
dissolved, heat the mixture to boiling, 
remove the scum, and strain. Also mix 
the starch intimately with the remainder 
of the water, and stir cliis mixture into 
the hot gelatin mixture until a uniform 
product results As noted above the 
composition may tie tinted with any suit- 
able dye Before using it must be soft- 
eaed by the appiiuauoa ot beat. 
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Shellac S ounces 

Venice turpentine 1 Jounces 

Boric acid 72 grains 

Powdered talcum. 3 ounces 

Ether 6 fluidrams 

Alcohol 12J fluidounces 

Dissolve the shellac, turpentine, and 
boric acid in the mixed alcohol and ether, 
color with a spirit-soluble dye, and add 
the talcum. During use the mixture 
must be agitated frequently. 

Show Bottles. — 

I. — Place in a cylindrical bottle the 
following liquids in the order named: 

First, sulphuric acid, tinted blue with 
indigo; second, chloroforni; third, glyc- 
erine, slightly tinted with caramel; 
fourth, castor oil, colored with alkanet 
root; fifth, 40-per-cent alcohol, slightly 
tinted with aniline green; sixth, cod- 
liver oil, containing 1 per cent of oil of 
turpentine. The liquids are held in 
place by force of gravity, and alternate 
with fluids which are not miscible, so 
that the strata of layers are clearly de- 
6ned and do not mingle by diiTusion. 


II.— Chromic acid 1 drachm 

Commercial “muri- 
atic” acid 2 ounces 

Nitric acid 2 ounces 

Water, enough to 

make 3 gallons 

The color is magenta. 

The following makes a fine pink for 
•how carboys: 

III.— Cobalt oxide. 2 pnrts 

Nitric acid, c. p 1 part 

Hydrochloric acid.. : . 1 part 


Mix and dissolve, and to the solution 
add: 

Strongest water of 

ammonia 6 parts 

Sulphuric acid 1 part 

Water, distilled, q. s. 
to make 400 parts 

This should be left standing .n a dark, 
cool place for at least a month before put- 
tiM in the window. 

IV. — Green. — Copper sulphate, 300 
parts, by weight; hydrochloric arid, 450 
parts, by weight; distilled water, to 4,500 
parts, by weight. 

V. — Blue. — (Copper sulphate, 480 pnr+s, 
by weight; sulphuric acid, 60 parts, by 
weight; distilled water, to 450 parts, by 
weight. 

VI. — Yellowish Brown. — Potassium 
diohromate, 120 parts, by weight; nitric 
acid, 150 parts, by weight; distilled wa- 
ter, to 4,500 parts, by weight. 

VII. — Yellow. — Potassium dichromate, 
80 parts, by weight; sodium bicarbon« 


ate, 225 parts, by wei^t; distilled water, 
to 4,500 parts, by weight 

VIH. — Red. — Liquid feme cliloride^ 
officinal, 60 parts, by weight; co: cen- 
trated ammonium-acetate solutior, 120 
parts, by weight; acetic acid, 30 per 
cent 30 parts, by weight; distilled wateri 
to 9,000jparts, by weight. 

IX. — Crimson. — Potassium iodide, 7.5 
parts, by weight; iodine, 7,5 parts, by 
weight; hydrochloric acid, 60 parts, by 
weight; distilled water, to 4,500 parts, 
by weight. 

All the solutions IV to IX should be 
filtered. If distilled water be used these 
solutions should keep for five to ten years. 
In order to prevent them from freezing, 
either add 10 per cent of alcohol, or re- 
duce the quantity of water by 10 per cent. 

A Cheap and Excellent Warming 
Bottle. — Mix sodium acetate and sodium 
hyposulfite in the proportion of 1 part 
of the former to 9 parts of the latter, and 
with the mixture fill an earthenware bottle 
about three-quarters full. Close the ves- 
sel well with a cork and place it either 
in hot water or in the oven, and let re- 
main until the salts within melt. For 
at least a half day the jug will radiate its 
beat, and need only be well shaken from 
time to time to renew its heat-giving 
energy. 

Bottle Deodorizer. — Powdered black 
mustard seed is successfully employed. 
Pour a little of it with some lukewarm 
water into the receptacle, rinsing it after- 
wards with water. If necessary, repeat 
the process. 

BRANDY AND BRANDY BITTERS 

See Wines and Liquors. 


Brass 

Formulas for the making of Brass will be 
found under Allots. 

Conors for Polished Brass. — The brass 
objects are put into bo*b‘ng solutions 
composed of different sa'ts, and the in* 
fcn'Jity of the shade obtained is depend* 
ent upon the duration of the immersion. 
With a solution composed of 

Sulphate of copper. . . 120 grams 
Hydrochlorate of am- 
monia SO grains 

Water 1 quart 

greenish shades are obtained. With tfa# 
following solution all the shades of brown 
from orange brown to cinnamon are ob* 
tained: 
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Chlorate of potash. . . 150 grains 
Sulphate of copper. . . 150 grains 

Water I quart 

The following solution gives the brass 
first a Tosj tint and then colors it violet 
and blue: 

Sulphate of copper. . . 4S5 grains 
Hyposulphite oi soda 300 grains 

Cream oi tartar 150 grains 

Water 1 pint 

Upon adding to the last solution 
Ammoniacal sulphate 

of iron 300 grains 

Hyposulphite of soda 300 grains 
there are obtained, according to the dura- 
tion of the immersion, yellowish, orange, 
rosy, then bluish shades. Upon polar- 
izing the ebullition the blue tint gives 
way to yellow, and finally to a pretty 
gray. Silver, under the same circum- 
stances, becomes very beautifully col- 
ored. ^ After a long ebullition in the 
iollowing solution we obtain a yellow- 
brown shade, and then a remarkable fire 
red: 

Chlorate of potash ... 75 grains 
Carbonate of nickel . . 30 grains 

Salt of nickel 75 grains 

Water 16 ounces 

The following solution gives a beau- 
tiful, dark-brown color: 

Chlorate of potash . 75 grains 

Salt of nickel 150 grains 

Water 10 ounces 

The following gives, in the first place, 
a red, which passes to blue, then to pale 
lilac, and finally to white: 

Orpiment 75 grains 

Crystallized sal sodse 150 grains 

Water 10 ounces 

The following gives a yellow brown: 

Salt of nickel 75 grains 

Sulphate of copper. . 75 grains 

Chlorate of potash . . 75 grains 

Water 10 ounces 

On mixing the following solutions, 
sulphur separates and the brass becomes 
covered with iridescent crystallizations: 

I. -^Crean of tartar. .... 75 grains 

Sulphate of copper. . 75 grains 

Water 10 ounces 

II. — Hyposulphite of soda 225 grains 

Water 5 ounces 

Upon leaving the brass objects im- 
mersed in the following mixture con- 
tained in corked vessels they at length 
acquire a very beautiful blue color: 

Hepar of sulphur 15 grains 

Ammonia 75 grains 

Water 4 ounces 


Miscellaneous Coloring of Brass.— 
Yellow to bright red: Dissolve 2 parts 
native copper carbonate with 1 part 
caustic soda in 10 parts water. Dip for 
a few minutes into the liquor, the va- 
rious shades desired being obtained 
according to the length of time of the 
immersion. Green: Dissolve 1 part cop- 
per acetate (verdigris), ^ 1 part blue 
vitriol, and 1 part alum in 10 parts of 
water and boil the articles therein. 
Black: For optical articles, photographic 
apparatus, plates, rings, screws, etc., 
dissolve 45 parts of malachite (native 
copper carbonate) in 1,000 parts of sal 
ammoniac. For use dean and remove 
the grease from the article by pickling 
and dip it into the bath until the coating 
is strong enough. The bath operates 
better and quicker if heated. Should 
the oxidation be a failure it should be 
removed by dipping into the brass 
pickle. 

A verdigris color on brass is produced 
by treating the articles with dilute acids, 
acetic acid, or sulphuric acid, and drying. 

Brown in all varieties of shades is ob- 
tained by immersing the metal in solu- 
Uons of nitrates or ferric chloride after 
it has been corroded with dilute nitric 
acid, cleaned with sand and water, and 
dried. The strength of the solutions 
governs the deepness of the resulting 
color. 

Violet is caused by immersing the thor- 
oughly cleaned objects in a solution of 
ammonium chloride. 

Chocolate color results if red ferric 
oxide is strewn on and burned oil. fol- 
lowed by polishing with a small quantity 
of galena. 

Olive green is produced by blacken- 
ing the surface with a solution of iron in 
hydrochloric acid, polishing with galena, 
and coating hot with a lacquer composed 
of 1 part varnish, 4 parts cincuma, and 1 
part gamboge. 

A steel-blue coloring is obtained by 
means of a dilute boiling solution of 
chloride of arsenic, and a blue one by a 
treatment with strong hyposulphite of 
soda. Another formula for bluing 
brass is: Dissolve 10 parts of antimony 
chloride in 200 parts of wnter, and add 30 
parts of pure hydrochloric acid. Dip the 
article until it is well blued, then wash 
and dry l sawdust. 

Black is much used for optical brass 
articles and is produced by coating with 
a solution of platinum or auric emoride 
mixed with nitrate of tin. 

Coloring Unpolished Brass. — A yelloss 
color of handsome effect is obtained c** 
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unpolished brass by means of antimony- 
chloride solution. This is produced by 
finely powdering gray antimony and boil- 
ing it with hydrochloric acid. With 
lormation of hydrogen sulphide a solu- 
tion of antimony results, wimh must not 
be diluted with water, since a wnite pre- 
cipitate of antimony oxychloride is im- 
mediately formed upon admixture of 
water. For dilution, complctfl^ satu- 
rated cooking-salt solution is employed, 
using for 1 part of antimony chloride 2 
parts of salt solution. 

Coloring Fluid for Brass. — ('austic 
soda, 33 parts; water, "24 parts; hydrated 
carbonate of copper, 5.5 parts. 

Dissolve the salt in water and dip the 
metal in the solution obtained. The in- 
tensity of the color will be proportional 
to the time of immersion. After remov- 
ing the object from the liquid, rinse with 
water and dry in sawdust. 

Black Color on Brass. — A black or ox- 
idi/.cd surface on brass is producetl by a 
5olutiun of carbonate of cupper in am- 
monia. The work is immersed and al- 
lowed to remain until the re<|uirod tint 
is observed. The earboiiate of topper is 
best used in a plastic condition, as it is 
then much more easily dissolved. Plas- 
tic carbonate of copper may be mixed as 
follows: Make a solution of blue vitriol 
(sulphate of copper) in hot uater, and 
add a strong solution of conmioii ashing 
soda to it as long as any precipitate 
forms. The precipitate is allowed to 
settle, and the clear liipiid is poured off. 
Hot water is ailded, and the mass stirred 
and again allowed to settle. ' This oper- 
ation is repeateil six or eight times to re- 
move the impurities, .\fter the water 
has been removed <luriiig the l.ist pour- 
ing, and nothing is left but an enuibdon 
of the thick plastic carbonate in a small 
quantity of water, liipiid ammonia is 
added until everything is di.ssoUed and a 
clear, deep-blue li(|uid is prodiicad. If 
too strong, water may be added, but a 
strong solution is better than a weak one. 
If it is ilcsired to make the solution from 
cominereial plastic carbonate of copper 
the following directions may be followed: 
Dissolve 1 pound of the plastic carbonate 
of copper in 2 gallons of strong aninionia. 
This gives the required strength of so- 
lution. 

The brass which it is desired to black- 
en is first boiled in a strong pota'^h .solu- 
tion to remove grease and oil, then well 
rinsed and dipped in tiie copper solution, 
which has previously been heated to 
from 150*^ to 175® F. This, solution, if 
heated too hot, gives off all the ammonia. 


The brass is left in the solution until tho 
required tint is produced. The roloi 
produced is uniform, black, and tena- 
cious. The brass is rinsed and dried in 
sawdust. A great variety of effei ts may 
be produced by first finishing the brass 
before blackening, as the oxidizing proc- 
ess does not injure the texture of the 
metal. A satistactorv finish is produced 
by first rendering the surface of the 
brass matt, eitiier bv scratch-brush or 
similar methods, as tlie black finish thus 
produced }>y the copper solution is dead 
— one of the most pleasing effects of an 
oxidized surface. Various effects may also 
be nroduci d by coloring the entire article 
ana then buffing the exposed portions. 

The best results in the use of this so- 
lution are obtained by the use of the so- 
called red metals — i. e., those in which 
the copper predominates. The reason 
for this is ob\ ions. Oniinary sheet brass 
consists of about ^ parts of copper and 1 
part of zinc, so that the large ({uantity of 
the latter somew hat hinders ihe produc- 
tion of a deep-black surface. \el!ow 
brass is colored black by the solition, 
but it is well to use some metal having a 
reddish tint, indicating the presence of a 
large amount of copper. The varieties 
of sheet brass kriowui as gilding or bioiize 
work well. (Copper also gives exccln nt 
results. Where the best results are de- 
sired on yellow brass a very light electro- 
plate of copper before the oxidizing 
w'orks well and gives an excellent black. 
With the usual articles made of yellow 
brass this is rarely done, but the oxida- 
tion carried out directly. 

Black Finish for Brass. — I. — A hand- 
some black finish may be put on bras.s 
by the following process: Dissolve in 
1,000 parts of ammonia water 45 parts of 
natural malachite, arid in the solution put 
the object to be blackened, after nrst 
having carefully and thoroughly cleaned 
the same. After letting it stand a short 
time gradually w’arm the mixture, ex- 
amining the article from time to time 
to ascertain if the color is deep enough. 
Rinse and let dry. 

II, — The blacking of brass may be 
accomplished by iminer.sing it in the fol- 
lowing solution and then heating over 
a Bunsen burner or a spirit flame: 
Add a saturated solution of ammo- 
nium carbonate to a saturateil co})per- 
sulphate solution, until the precipitate 
resulting in tiie beginning has almost en- 
tirely dissolved. TJie iinnu‘rsioii and 
heating are repeated until the brass 
turns dark: then it is brushed and dipped 
in uegative varnish or dull varnish. 
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Tc Gire a Brown Color to Brass. — I. — 
In 1.000 parts of rain or distilled water 
dissolve 5 parts each of verdigris (copper 
acetate) and ammonium chloride. Let 
the solution stand 4 hours, then add 1,500 
parts of water. ^ Remove the brass to be 
Drowned from its attachment to the fix- 
tures and make the surface perfectly 
bright and smooth and free from grease. 
Place it over a charcoal fire and heat un- 
til it “sizzcs** when touched with the 
dampened finger. The solution is then 
painted over the surface with a brush or 
swabbed on with a rag. If one swab- 
bing does not produce a sufficient depth 
of color, repeat the heating and the ap- 
plication of the liquid until a fine durable 
brown is produced. For door plates, 
knobs, and ornamental fixtures gener- 
ally, this is one of the handsomest as well 
as the most durable surfaces, and is 
easily applied. 

II. — A very handsome brown may be 
produced on brass castings by immersing 
the thoroughly cleaned and dried articles 
in a warm solution of 15 parts of sodium 
hydrate and 5 parts of cupric carbonate 
in IOC parts of water. The metal turns 
dar.k yellow, light brown, and finally 
dark brown, with a greenish shimmer, 
and, when the desired shade is reached, 
IS taken out of the bath, rinsed, and <lried. 

III. — Paint the cleaned and dried sur- 
face uniformly with a dilute solution of 
ammonium sulphide. When this coat- 
ing is dry. it is rubbed over<» and then 
painted with a dilute ammoniacal so- 
lution of arsenic sulphide, until the 
required depth of color is attained. 
If the results are not satisfactory the 
painting can be repeated after washing 
over with ammonia. Prolonged im- 
mersion in the second solution produces 
a grayish-green film, which looks well, 
and acquires luster when polished with 
a cloth. 

Renewing Brass Fixtures. — Gas fix- 
tures which have become dirty or tar- 
nished from use may be improved in ap- 
pearance by painting with bronze paint 
and then, if a still better finish is re- 
auired, varnishing after the paint is 
thoroughly dry with some light-colored 
varnish that will give a hard and brilliant 
coating. 

If the bronze paint is made up with 
ordinary varnish it is liable to become 
discolored from acid which may be pres- 
ei.t in the varnish. One method pro- 
posed tor obviating this is to mix the 
vainish with about five times its volume 
of spirit of turpentine, add to the mixture 
dried slaked lime in the proportion of 


about 40 grains to the pint, agitate vrei^ 
repeating the agitation several times, ana 
finally allowing the suspended matter to 
settle and decanting the clear liquid. 
The object of this is to neutralize any 
acid which may be present. To deter- 
mine how effectively this has been done 
the varnish may be chemically tested. 

Steel Blue and Old Silver on Brass. — 
For the former dissolve 100 parts of caiv 
bonic carbonate in 750 parts of ammonia 
and dilute this solution with distilled 
water, whereupon the cleaned articles 
are dipped into the liquid by means of a 
brass wire. After two to three minutes 
take them out, rinse in clean water, and 
dry in sawdust. Old silver on brass is 
roduced as follows: The articles are 
rst silvered and next painted with a thin 
paste consisting of graphite, 6 parts; 
pulverized hematite, 1 part; and tur- 
pentine. Use a soft brur;h and dry welh 
then brush off the powder. Oxidized 
silver is obtained by clipping the silvered 
goods into a heated solution of liver of 
sulphur, 5 parts; ammonia carbonate, 10 
parts; and water, 10,000 parts. Only sub- 
stantially silvered objects are suited for 
oxidation, as a weak silvering is taken 
off by this solution. Unsatisfactory col- 
oring is removed with potassium-cya- 
nide solution. It is advisable to lay the 
articles in hydrogen sulphide-ammonia 
solution diluted with water, wherein they 
acquire a blue to a deep-black shade- 

Tombac Color on Brass. — This is pro' 
dueed by immersion in a mixture of cop 
per carbonate, 10 parts; caustic soda, 35 
parts; water, 200 parts. This layer will 
only endure wiping with a cloth, not vig- 
orous scouring with sand. 

Graining of Brass. — Brass parts of 
timepieces are frequently provided with 
a dead grained surface. For this pur- 
pose they are fastened with flat-headed 
pins on cork disks and brushed ^^ith a 
paste of water and finest powdered 
pumice stone. Next they are thor- 
oughly washed and placed in a solution 
of 10 quarts of water, ,30 grains of mer- 
curic nitrate, and 00 grains of sulphuric 
acid. In this amalgamating solution 
the objects become at once covered with 
a layer of mercury, w hich forms an amal- 
gam with the copper, while the zinc 
asses into solution. After the articles 
ave again been washed they are treated 
with graining powder, whicn consists of 
silver powder, tartar, and cooking salt. 
These substances must be pure, dry, and 
very finely pulverized. The mixing i* 
done witn moderate heat. AccordioC 
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4o wbedier a coaner or finer ^rain is de- 
sired mor«. cooking salt or more tartar 
must be coDtain«’d in the powder. The 
ordinary proportions are: 

Silver powder 28 28 28 parts 

Tartar. . . 283 110-140 85 parts 

Cooking salt. . 900 370 900 parts 

This powder is moistened with w’ater 
•nd applied P'. t he obiect. Place the article 
with I he c^ork support in a Hat dish and 
tub OP the paste with a stiff brush while 
turning the polish inressantlv. Gradu- 
olly fresh portions of graining powder 
•re put on until the desired grain is ob- 
tained. The-<.c turn out the rounder the 
more the dish and brush are turned. 
When the right giain is attained, rinse 
off with vNnter* and treat the object with 
a seratcli brush, with emplovment of a 
decoction of saponaria. Tlie brushes 
must be moved around in a circle in 
brush. ng with the pumice stone, as well 
as in rubbing on the graining powder 
and in using the scratch brush. The 
required silver powder is prodiiceil by 
precipitating a diluted stilution of silver 
nitrate with some strips of sheet copper. 
The precipitated silver powder is waslied 
out on a paper filter and dried at moder- 
ate heat. 


The Dead, or Matt. Dip for Brass,-- 

The dead dip is used to impart «a satiny 
or crystalline finish to the surface. The 
bright dip gives a smooth, .shiny, and per- 
fectly even surface, but the dead dip is 
the most pleasing of any dip finish, and 
can be used as a base fur many secondary 
finishes. 

Tlie dead dip is a mixture of oil of 
vitriol (sulphuric n» i<l) and atpia fortis 
(nitric acid) in which there is enough 
sulpli.ite of zinc (white vitriol) to saturate 
the solution. It is in the presence of the 
sulphate of zinc that the es.seiitial differ- 
ence between the bright and the dead dip 
exists. Without it the dead or matt sur- 
face cannot be obtained. 

The luetliod generally practiced is to 
add tlie .sulphate of zinc to the mixed 
acids fsulfilniric and nitric), .so that some 
remaiiKs undI.^sol\(d in the bott<nn of the 
vessel. It is found tliat the sulphate of 
zinc occurs in simill crystals liaving the 
appearance of very coarse graiiuiatctl 
sugar. Thc.se crystals readily seltie to the 
bottom of the vessel and do iioi <io the 
work of malting properly. If tney are 
finely pulverized tlie dip is slightly im- 
proved, bu* it is impossible to pulverize 
such material to a liueness that will do 
the desired work. The u^e of sulphate 
of zinc, then, leave? much tc be desired. 
The most modern method of making 


up the dead dip hs to produce the sul- 
phate of zinc directly in the solution 
and in the precipitated form. It «$ well 
known that the most finely divided ma- 
terials are those which nre pioduced b? 
precipitaticn and in (he dead dip it a 
very impcrtant ha^ -h. sulphate cf zin« 
shall be finely d’v ded so that it will nol 
immediately settle to hebot^rm. There- 
fore it thould be precipitated so that 
when it is mixed witli the acids it will not 
settle immediately. The method of mak- 
ing the sulphate of zinc directly in the 
solution is as follows: 

Take 1 gallon of yellow aqua fortis 
(38® F.) and place in a stone crock 
wdiich is surrounded with cold w'ater. 
The cold water is to keep the heat* 
formed by the reaction, from eva|)orating 
the acid. Add metallic zinc in small 
pieces until the acid will dissolve no 
more. "1 he zinc may be in any conveii- 
ient form — stieet c lippings, lump< gran- 
iilnt<*ch ete.^ that m.' v be adciccj litile t>y 
little. If all IS added at once it will boil 
over. When the aedd wdll dissolve no 
more zinc it will be found that some of 
the acid has evaporated by the heat, and 
it will be necessary to add enough fresh 
acid to make up to the original gallon. 
\\ hen this is done add 1 gallon of strong 
oil of vifiol. The mixture should be 
stirreej with a wooden paddle while the 
oil of vitriol is being added. 

A.S the sulphuric acid is being added 
the solution begins to grow milky, and 
finally the whole has the consistency of 
thick cream. This is caused by the sul- 
phuric acid (oil of vitriol) precipitating 
out tlie sulphate of zinc. Thus the very 
finely diviclcd precipitate of sulphate of 
zinc is formeci. If one desires to use 
know'n quantities of acid and zinc the 
following amounts may be taken: Oil of 
vitriol, 1 gallon; aqua fortis (38® F.), 1 
gallon; metallic zinc, 6 ounces. 

In dism)l\ing the zinc in the ac^iia for- 
tis it is nece^'sary to be sure that none re- 
mains uinlissolvt (1 in tlie bottom. 

The dead or matt dip !•= used hot. and, 
therefore, is kept in a stone eroc*k sur- 
roiincled with hot water. The artie'es to 
be matted an polished and ( leaned and 
the dip thoroughly .''tirred with a wooden 
paddle, so as to bring iij^ the sijlpliate of 
zinc whieli has settled. Dip the work in 
the solution and allow it to remain until 
the malt is ol)t.iined Tins ’s a point 
w hicii can be leai nod only by c\perien?e. 
\Micn the bra.s.s article is first introdiiceii 
there is a rapid action on the surface, but 
in a tew seconds this slows down. Ue- 
move the article and nuse and immedi- 
ately dip luto tue usual bright dip. Tbia 
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is necessary for the rea^un inat the dead 
dip produces a dark coating upon the 
surface, which, were it left on, would not 
show the real effect 3r the color of the 
metal. The bright dip, however, re- 
moves this and exposes the true dead 
surface. 

The usual rule for making up the dead 
dip is to use equal parts of oil of vitjiol 
and aqua fortis; but these may be altered 
to suit the case. More oil of vitriol gives 
a finer matt, while a larger quantity of 
aoua fortis will give a coarser matt. 
When the dip becomes old it is unneces- 
sary to add more zinc, as a little goes into 
the solution each time anything is dipped. 
After a while, however, the solution be- 
comes loaded w’ith copper salts, and 
should be throw’n away. 

A new dip ’does not work well, and 
will not give good results when used at 
once. It is usual to allow it to remain 
over night, when it will be found to be in 
a better working condition in the morn- 
ing. A new dip will frequently refuse to 
work, and the addition of a little water 
will often start it. The water must be 
used sparingly, however, and only when 
necessary. Water, as a usual thing, 
spoils a dead dip, and must be avoided. 
After a while it may be necessary to add 
a little more aqua fortis, and this may be 
introdueed as desired. Mueli care is 
needed in working the dead dip, and it 
requires constant watching and experi- 
ence. The chief dillicuUy In working 
the dead dip is to match a given article. 
The only way that it can be done is to 
“cut and try,” and add aqua fortis or oil 
of vitriol as the case requires. 

The dead or matt dip can be obtained 
only upon brass or Gorman silver; in 
other words, only on alloys which con- 
tain zinc. The best results arc obtained 
upon yellow brass high in zinc. 

To Improve Deadened BraSwS Parts. — 
Clock parts matted with oiUtone and 
oil, such as the hour wheels, minute 
wheels, etc., obtain, by mere grinding, a 
somewhat dull appearance, wdth a sen.si- 
tive surface whicn readily takes spots. 
This may be improved by preparing the 
following powder, rubbing a little of it 
on a buff slirk, ami treating the deadened 

C arts, which have been cleansed wdth 
enzine. by rubbing with slight pressure 
on cork. This imparts to the articles a 
handsome, permanent, metallic malt 
luster. The smoothing powder consists 
of 2 parts of jewelers* red and 8 parts of 
lime carbonate, levigated in water, and 
well dried. Jewelers’ red alone may be 
employed, but this requires some pra';- 


tice and care, especially in the treatxnenl 
of wheels, because rays are liable to 
form from the teeth toward the center. 

Pickle for Brass. — Stir 10 parts (by 
weight) of shining soot or snuff, 10 parts 
of cooking salt, and 10 parts of red tar- 
tar with 250 parts of nitric acid, and 
afterwards add 250 parts of sulphuric 
acid; or else mix 7 parts of aqua fortis 
(nitric acid) with 10 parts oi English 
sulphuric acid. For the mixing ratio of 
the acid, the kind and alloy of the metal 
should be the guidance, and it is best 
found out by practical trials. The bet- 
ter the alloy and the less the percentage 
of zinc or lead, the handsomer will be 
the color. Genuine bronze, for instance, 
acquires a golden shade. In order to 
give brass the appearance of handsome 
gilding it is often coated with gold var- 
nish by applying .same thinly with a brush 
or sponge and immediately heating the 
metal over a coal fire. 

Pickling Brass to Look Like Gold. — 
To pickle brass so as to make it resem- 
ble gold allow a mixture of 6 parts of 
cheniirally pure nitric acid and 1 part of 
English sulphuric acid to act for some 
hours upon the surface of the brass; then 
wash with a warm solution, 20 parts of 
tartar in 50 parts of water, and rub off 
neatly with dry sawdust. Then coat 
the article with the proper varnish. 

Pickle for Dipping Brass. — To im- 
prove the appearance of brass, tombac, 
and copper goods, they are usually 
dipped. For this purpose they are first 
immersed in diluted oil of vitriol (brown 
sulphurie acid), proportion, I to 10; next 
in a mixture of 10 parts of red tartar; 10 
larts of cooking salt; 250 parts of Eng- 
ish sulphuric acid, as well as 2.10 parts of 
aqua forti.s (on!} for a inomenl), rinsing 
off well in water and drying in sawdust. 
For obtaining .a handsome matt gold 
color part of zinc vitriol (zinc sul- 
phate) is .still added to the pickle. 

Restoration of Brass Articles. — The 
brass articles are first freed from adher- 
ing dirt by tlie use of hf>t socla lye; if 
bronzed they are dipped in a highly dilute 
solution <)f sulphuric acid and rinsed in 
clean wafer. Nt‘xt they are yellowed in 
a mixture f)f nitric acid, 75 parts; sul- 

C hurie acid, 100 parts; shining lamp- 
lack, 2 parts; coo King salt, 1 part; then 
rinsed and polished and, to prevent 
oxi<lulion, coated with a colorless spirit 
varnish, a celluloid varnish being best 
for this purpose. 

Tempering Brass. — If hammered too 
brittle brass can be tempered and made 
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of a more CTen hardness throughout by 
warming it, as in tempering steel; but 
the heat must not be nearly so great. 
Brass, heated to the blue heat of steel, is 
almost soft again. To soften brass, heat 
it nearly to a dull red and allow it to cool, 
or, if time is an object, it may be cooled 
by plunging into water. 

Drawing Temper from Brass. — Brass 
is rendered harcl by hammering or roll- 
ing, therefore when a brass object re- 
quires to be tempered the material must 
be prepared before the article is shaped. 
Temper may be drawn from brass by 
heating it to a cherry red and then sim- 
ply plunging it into water, the same as 
though steel were to be tempered. 

BREWING BEER: 

Beer is produced by the alcoholic fer- 
mentation of a mixture of malted barley 
and hops. 

Barley is steeped in water to soften 
the husk and to make the grain ready for 
the sprouting process. The moist grains 
are set aside for about eight days during 
which time sprouting takes place. 

The grains are then dried and ground 
to a coarse powder. 

The powder is placed in a mash tub 
and live steam is applied to it. This 
converts the starch into maltose and 
other sugars. This liquid which is called 
wort is heated, for several hours and 
during this time hops are added. The 
hops give the beer its bitter taste. 

The solution is drawn off from the 
solid matter and cooled. 

Yeast is now added and the fermenta- 
tion which begins almost immediately is 
allowed to continue for about 10 to 12 
days depending upon the termperature. 

The beer is then aged for several 
months and finally the clear product is 
drawn off from the sediment and bottled. 

Remedies for Fetid Breath.- Fetid 
breath may he due to llie expelled air 
(i. e.. to disease of the respirational tract), 
to gases thrown olF from the digestive 
tract, or to a diseased mouth. In the 
first two ca.ses medication must be di- 
rected to the causative diseases, with the 
last, antisep‘^is principally and the neu- 
tralization of the saliva, also the removal 
of alt residual food of dental caries. 

I. — Potassium perman- 
ganate 1 part 

Distilled water.. . . 10 parts 

Mix and dissolve. Add from 5 to 8 
drops of this solution to a glass of water 
and with it gargle the mouth. 


II. — Infusion of salvia 250 parts 


Glycerine 30 parts 

Tincture of myrrh 12 parts 
Tincture of laven- 
der 12 parts 

Labarraque’s so- 
lution 30 parts 

Mix. Binse the mouth frequently 
ith this mixture. 

III. — Decoction of cham- 
omile 30 parts 

Glycerine 80 parts 

Clilorinated water. 15 parts 


Mix. Use as a gargle and mouth 
wash. 

IV. — Peppermint whaler 500 parts 
Cherry-laurel w'a- 

ter CO parts 

Borax 25 parts 

Mix and dissolve. Use as gargle aftd 
mouth wash. 

V. — I'livinol 3 parts 

Spirit of cochlea- 

ria 300 parts 

3'incture of rliat- 

any.. ... 100 parts 

Oil of peppcrniiiit 15 parts 

Oil of (•lo^ cs 10 parts 

Alix. (iargle and wash mouth well 
with 10 drops jn a glass of water. 

VI. — Salol 5 parts 

Alcohol. . 1,000 parts 

Tincture of white 

canella . ... 30 parts 

Oil of pepper- 
mint 1 part 

Mix. Use as a dentifrice. 

VII. — Hydrogen perox- 
ide 25 parts 

Di.stillcd water. . 100 parts 

Mix. (iargle the mouth twice daily 
with 2 table.spoonfuhs of the mixture in a 
glass of water. 

VIII. — Sodium bicarbon- 


ate 2 parts 

Distilled water. . 70 parts 


Spirit of coclilcaria 30 parts 
Mix a half-teaspoonfiil in a wine- 
gla.ssful of water. Wa.sh mouth two or 
three times daily. 

BRICK STAIN. 

To stain brick flat the color of bivjwn- 
stone, add black to Venetian red until 
the desired shade is obtained. If color 
ground in oil is u.sed, thin with turpen- 
tine, using a little japan as a drier. If 
necessary to get the desired shade add 
yellow ocher to the mixture of red and 
black. If the work is part old and part 
new, rub the wall down, using a brick 
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for a rulibrr, until the snrfare is uniform, 
and keep it well wet while rubbing' with 
cement water, made by stirring; rortlaml 
cement info water until the wafer looks 
the color of the cement, "riii- opera- 
tion fills the pores of the brick and makes 
a smooth, uniform surface to paint on. 
Tinpje the wash with a little dry Vom*- 
tiaii red and lampblack. This will help 
bring the brick to a uniform color, s<i tli.it 
an even color can be obtained with one 
coat of stain. 


BRICK OF MOTH REPELLANT. 
(Cake Form) : 


Pow’dered black pepper 
Powdered cedar sawdu.st 
Powdered gnm camptior 
Powdere/1 eas.sia bark 
Powdered myrrh 
Powdered soap 
Oil of lemon 
Wood alcohol 


1 pound 
1 pound 
1 pound 

1 pound 
5 ounce.s 
5 ounces 

2 drams 


sufficient 


Add oil of lemon to pepper, mixing 
antil it is absolutelt absorbed, no mois- 
ture remaining, and the pepper again 
perfectly dry and in “powder” form as it 
was before the oil was added. Then add 
the other powders mentioned above, mix- 
ing the whole mess most thoroughly to- 
gether. At this point add just enough 
wood alcohol as is sufficient to form the 
powdered mixture into a stiff mass, which 
is then to be rolled out until about one 
inch in thickne.ss. This big flat “cake” 
is then to be cut into small cakes or 
“bricks.” Each brick should he wrapped 
in parchment paper to protect it from 
the air. 


BRITANNIA METAL: 

See Allo\ s. 

BRITANNIA METAL, TO CLEAN: 

See Cleaning Preparatmiis and Meth- 
ods. 

BRITANNIA, SILVERPLATING : 

Sec Plating. 

BROMINE, ANTISEPTIC: 

See Anti.scptics. 

BROMOFORM. 

Bromoform is insoluble in ililule al- 
cohol, but may be dissolved by th(^ aid of ' 
glycerine. I'he following formula has 
Dcen deviled: 

Bromoform 1 part 

Alcohol i parts 

Compound tincture of 

cardamon 2 parts 

Glycerine 1 J parts 


Some other formulas are: 

Syrup of Bromoform. — BromofornL 
5 parts; alcohol (9,> per cent), 45 parts, 
glycerine, 1.00 parts; syrup, 800 parts. 
*Niix in the order given and place the con- 
tainer in warm water until the syrup be- 
comes perfectly clear. 

Emulsion of Bromoform. — Add parts 
of bromoform to iJO parts of exores.sed oil 
of almond; cmiitsify thi.s u.ixture in the 
usual manner with 2 parts oi powdered 
tragacanth. 4 parts of pow'dered acacia, 
and sufticicnt w'ater, using for the com- 
pleted emulsion a total of 120 parts of 
water, and add, finally, 4 parts of cherry- 
laurel water. 

Bromoform Rum. — Bromoform, 1.2 
parts; chloroform, 0.8 parts; rum, suffi- 
cient to make 120 parts. Claimed to 
be an effective remedy in the treatment of 
whooping cough. 


BRONZES: 

See Alloys. 

BRONZE CASTING: 

See Casting. 

BRONZE, IMITATION: 

See Plaster. 

BRONZE POLISHES: 

See Polishes. 

BRONZE, RENOVATION OF: 
See Cleauiiig Compounds. 


Bronze Powders, Liquid 
Bronzes, Bronze Substitutes, 
and Bronzing 

BRONZE POWDERS. 

(iold bronze is a ndxture of equal 
parts of oxide of tin and .sulphur, which 
are heated for some lime in an earthen 
retort Silver bronze is a mixture of 
eoual p.arts of bismuth, tin, and mercury, 
which are fused in a crucible, adding the 
mercury only when the tin an<l the bis- 
muth are in fu.sion. Next reduce to a 
very fine powfler. To apply these 
bron/.cs, white of egg, gum arabic, or 
varnish is used. It is preferable to ap- 
ply them <lry upon one of the above- 
named mediums serving as size, than to 
mix them with the liquids them.selves, for 
in the latter case their luster is impaired. 

Simple Coloring of Bronze Powder.—* 

In order to impart different colors to 
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bronze powders, such as pale yellow, 
dark yellow to copper red, the powder is 
heated with constant stirring in flat iron 
pans until through the oxidation of the 
copper — the bronzes consist of the brass 
powder of an alloy from which the so- 
called Dutch gold is produced — the de- 
sired shade oi color is T«*arhed. As a 
rule a very small quantity of fat, wax, or 
even paraffine is added in this operation. 
The bronze powders are employed to 
produce coatings or certain finishes on 
metals themselves or to give articles of 
wood, stone, pasteboard, etc., a metallic 
appearance. 

General Directions for Bronzing. — The 
choice of bronze powders is determined 
by the degree of brilliancy to be ob- 
tained. Tne powder is mixed with 
strong gum water or isinglass, and laid 
on with a brush or pencil, almost but not 
absolutely dry. A piece of soft leather, 
wrapped around the finger, is dipped into 
the powder and rubbed over tne work; 
when all this has been covered with the 
bronze it must be left to dry, and the 
loose powder is then cleared away with 
a hair pencil. 

LIQUID BRONZES. 

Liquid Bronzes. — I. — For the pro<luc- 
tion of liquid bronze, acid-frec varnish 
should be use<l, as bronze ground with 
ordinary varnish will form verdigris. 
For the deacidification of dammar rosin 
pour 1,000 parts of petroleum benzine 
over 350 parts of finely grouml lianim.ir 
rosin, and dissolve by re{)eat< <l sliaking. 
Next add to the solution ^250 parts of a 
10- per-cent aipieous solution of caustic 
soda ami shake up well for 10 iiiinutes. 
After standing for a short liiiic two 
.strata will have formed, I lie iijiper one 
consisting of Ix'ii/ine-rosin solution and 
the lower, aijueou'i one containing the 
resinic acid dissolved as soda sabs Pour 
off the benzine layers ami agitalc again 
assiduously with 250 parts of the lO-per- 
cenl caustic-soda solution. Now set 
aside for a complete classification and 
separation of the two liquifls. The 
dammar solution siphoned off will be per- 
fectl}^ free from acid. To obtain gold- 
bronze varnish add to the deacidified 
dammar solution about 250 parts of 
bronze or brocade per liter. 

11. — Or eksc earefully mix 100 parts of 
finely ground dammar nrsin w’itli 30 parts 
of calcined soda and heat to fu.sion, in 
which state it is maintained 2 or 3 hours 
with frequent stirring. Let cool, grind 
the turbid mass obtained, and pour a little 
coal benzine or petroleum benzine over 


it in a flask. By repeated shaking of the 
fla.sk the soluble portion of the molten 
mass is dissolved; filter after allowing to 
settle; into the flltrate put 300 to 400 
parts of bronze powder of any desired 
shade, the brocades being especially well 
adapted for this purpose. If the metallic 
p<»wder remains nislributed over the 
mass for a long time it is of the right 
consistency; if it deposits quickly it is 
too thin and a part of the solvent must 
be evaporated before stirring in the 
bronze powder. 

HI. — A liquid bronze, which, while 
it contains no metallic con.stitiient, yet 
possesses a metallic luster and a bronze 
appearance, and answers excellently for 
many purposes, is made as follows: 
Dissolve by the aid of gentle heat 10 
parts of aniline red and 5 parts of aniline 
purple in 100 parts of alcohol. When 
.solution is complete, add 5 parts of ben- 
zoic acid, raise the heat, and let boil 
from 5 to 10 minutes, or until the green- 
ish color of the mixture passes over to a 
clear bronze brown. For “marbling** 
or bronzing paper articles, this answers 
particularly well. 

Incombustible Bronze Tincture. — 
Finely pulverize 5 parts, by weight, of 
prime Dammar rosin and 1.5 parts of 
arninonifi soda. Heat gently, and stir fre- 
<piently, until no more carbonic acid bub- 
bles up. Cool and pulverize again. Put 
the pow^icr iiit(^ a glass carboy, and pour 
o>or it 50 parts of carbon tetrachloride; 
let this stand for 2 days, stirring fre- 
(piently. Then filter. Ten parts of the 
fluid are mixed with 5 parts of metallic 
bronze of any desired shade, and put 
into b<3tlles. Shake well before using. 

General Formulas for Bronzing Prepa- 
rations.^!. — Take 240 parts suoacctate 
of copper, 120 parts oxide of zinc in pow- 
der ftirni, (>0 parts borlix, 60 parts salt- 
peter, and .3 5 parts corrosive sublimate. 
Prepare a pa.ste from it with oil, stir to- 
gether, .md ctintiniie v'orking wdth boiled 
linseed oil and turpentine. 

II. — Dissolve 120 parts sulphate of 
copper and add 120 parts chipping of 
tin; .stir well and gather the precipitating 
coj)j)cr. After comyilcte drying, grind 
very tiiiely in boiled lin.seed oil and tur- 
pentine. 

HI -Melt in a crucible 60 parts sul- 
pliur and 60 parts stannic acid; stir with 
a clay tube until the mixture takes on the 
appearance of Dutch gold and pour out. 
W lien cold mix the color w ith boiled lin- 
seed oil and turpentine, adding a small 
quantity of drier. These three bronzes 
must be covered with u pale, resistant 
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lacouor, otherwise they will soon tarnish 

10 rooms where ^as is hiirned. 

Florentine Bronzes.— I. — To pnxiuce a 
Florciitme hron/iiif', apply to the articles, 
which mu'.t have previously been clipped, 
a varnisli composed of cherry p;um lac 
dissolved in alcohol. This varnish is 
ut on \\ith a brush, an<l after that the 
ronzed piece is passed through the 
stove. 

II — If the arth le is of brass it must 
be given a coat of copper by means of 
the battery. Next dip a brush in olive 

011 and brush the piece uniformly; let 
dry for 5 or (J hours and place in saw- 
dust. Then heat the article on a mod- 
erate charcoal dust fire. 

Preparation of French Bronze. — 
French bronze may be prepared by re- 
ducing to a po\v<ler hematite, 5 parts, 
and plumbago, .S parts, and mixing into a 
paste with spirit of wine. Apply the 
composition with a soft brusli to the 
article to be bronzed and set it aside for 
some hours. By polishing with a toler- 
ably hard brush the article will assume 
the beautiful appearance of real bronze. 
The <b*sirc*d tint mav be regulated by the 
proportions of the ingredients. 

How to Bronze Metals. Prepare a 
solution of 1 \ ounces of sodium jivposul- 
pfiitc III 1 pint of water ar'l add to the 
.same a solution of H < unces of lead 1 
acetate dissolved in 1 pint of w’atcr. 

If, in^sfead of lead acetate, an equal 
weight of sulphuric acid \ \ ounces) is 
added to tlic sodium hyposulphite and 
the process earned on as before, the 
brass becomes coated with a very beau- 
tiful red, w liicli changes to green, and 
finally a splend'd brown witli a green 
and red iridescence. This last is a very 
durable coating and may be especially 
recommended. It is very diflicult to 
49btain exact sliadcs by this process with- 
out some expi-ricUK e. "J’lie thorough 
cleansing of all articles from grease by 
br>iling in potash is absolutely ne< es.sary 
to success. By substituting other metal 
-alts for the lead acetate maiiv changes 
in tints and quality of the coatings can 
also be clfected. 

When this mixture* is heated to a tem- 
perature a little below' the b<ulijig pfu'nt 
it precipitates sul[)hidc of leael in a .state 
of fine division. If some metal is pres- 
ent some of tlie lead is precipitated on 
the surface and, according t<i the thick- 
ness (if the layer, dill'erent colors arc pro- 
duced. 'I'o produce an c\cn color the 
articles must be evenly heated. By irn- 
Qiersiun of brass articles for 3 minutes 


the same may uc covrea wun colors 
varying from gold to copper red, then tO 
carmine, dark red, and frjm light blue 
to blue white, and at last a reddish white, 
depending on the time the metal remains 
in the srdiition and the temperature used. 
Iron objects treated in this solution take 
a steel-blue color, zinc a brown color. In 
the case of copper objects a golden yellow 
cannot be obtained. 

New Bronzing Liquid. — Dissolve 10 
parts of fiiclisine and 5 parts of aniline 
purple ill 100 parts of alconol (95 percent) 
and add to the solution 5 parts of ben- 
zoic acid. Boil the w'hole for 10 min- 
utes until the color turns bronze brown. 
This lirpiid can be applied to all metals 
and dries quickly. 

A Bronze for Brass. — Immerse the 
articles, freed from dirt and grease, in a 
cold solution of 10 parts of potassium 
permanganate, 50 parts of iron sulphate, 
5 parts of hydrochloric acid in 1,000 
parts of water. IaH remain 30 seconds, 
then witlidraw', rinse, and let dry in fine, 
soft sawilust. If the articles have be- 
come too dark, or if a reddish-brown 
color be desired, immerse for about 1 
minute in a warm (140° F.) solution of 
cliromio acid, 10 parts, hydrochloric 
acid, 10 parts; potassium permanganate, 
10 parts; iron sulphate, 50 parts; water, 
1,000 parts. I'reat as before. If the 
latter solution alone be used the product 
will be a brighter dark-yellow or red» 
dish-brown color. By heating in a dry- 
ing oven the l(->ne of the colors is im- 
proved. 

To Bronze Copper. — This process is 
analogous to the one practiced at the 
Mint of Baris for bronzing rnedal.s. 

Spread on the copper object a solutio' 
composed of; 

Acetate or chlorhy- 

drate of ammonia. . 30 parts 


Sea salt 10 parts 

Cream of tartar 10 parts 


Arolat(* of cofiper .... 10 parts 

Diluted acetic acid. . . 100 parts 
Let dry for ^4 to 48 lioiirs at an ordi- 
nary temperature. 4'lie surface of the 
metal will become covered with r series 
of varying tints. Brush with a 
lirusli. 4'iie green portions soakeo with 
chlorliydrafe of ammonia will assume a 
blue coloring, and those treated with 
carbonate will be tliick and darkened. 

Bronzing and Patinizing of Small Zinc 
Articles. — Coatings of bronze tones and 

C atina shades may be produced on zinc 
y means of various linuids. but the 
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articles, before being worked upon, 
should be rubbed down with very fine 
glass or emery paper, to make them not 
only perfectly metallic, but also some- 
what rough, as a consequence of which 
the bronze or patina coalings will adhere 
much better. The best bronze or pa- 
tina effects on bronze are obtained by 
electroplating the article with a fairly 
thick deposit of brass rich in copper and 
then treating it like genuine bronze. The 
solutions used, however, mu.v dways be 
nighly diluted, otherwise they may eat 
entirely through the thin metallic coat- 
ing. 

Bronzing of Zinc. — Mix thoroughly 30 
parts of sal ammoniac, 10 parts of 
oxalate of potash, and 1,000 parts of 
vinegar. Apply with a brush or a rag 
several times, until the desired tint is 
produced. 

Bronze Gilding on Smooth Moldings. — 
A perfect substitute for dead gilding can- 
not be obtained by bronzing, l>ecausc of 
the radically different reflcctiou of th3 
light, for the matt gilding presents to the 
light a perfectly smooth surface, while 
in bronzing every little scale of bronze 
reflects the light in a different <lirection. 
In conseejuence of this diffusion of light, 
all bronzing, even the best executed, is 
somewhat darker and dimmer than leaf 
gilding. This dimness, it is true, ex- 
tends over the whole surface, and there- 
fore is not perceptible to the layman, and 
cannot be calleu an evil, as the genuine 
leaf gold is so spotted that a bronzed 
surface is cleaner than a gilt one. The 
following process is the best known at 
present: Choose only the best bronze, 
which is first prepared thick with pure 
spirit. Next adci a quantity of water 
and stir again. After the precipitation, 
which occurs promptly, the \Natcr is 

f loured off and renewed repeatedly by 
resh water. When the spirit has been 
washed out again in this manne. the re- 
maining deposit, i- c., the bronze, is 
thinned witli clean, good gold size. The 
bronze must be tnin enough ju.st^ to 
cover. The moldings are coatecl twice, 
the second time commencing at the op- 
posite end. Under no circumstances 
should the dry, dead gilding give off 
color when grasping it firmly. If it docs 
that, either the size is inferior or the so- 
lution too weak or the mixture too thick. 

Incombustible Bronze Tincture. — Five 
parts ^f prime dammar rosin and 1.5 
parts of ammonia soda, very finely pul- 
verized. Heat gently, with frequent 
stirring, until the evolution of carbonic 
acid ceases. Then take from the fire. 
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and when coo! pulverize again. Put 
the powder into a glass carboy, and pour 
over it 50 parts of carbon tetrachloride; 
let this stand for 2 days, stirring fre- 
otiently, then filter. Ten parts of the 
fluid arc to be mixed with each 5 parts 
of metallic bronze of any desired shade* 
and put into bottles. Shake the tincture 
well before using. 

Bronzing Engraved Ornaments. — * 
Take bronze and stir with it pale copal 
varnish diluted one-half with turpentine. 
With this paint the ornaments neatly. 
In i hour the bronze will have dried. 
The places from which the bronze is to 
be removed, i. e., where the bronze has 
overrun the polished surface, are dabbed 
with a small rag soaked with kerosene, 
taking care that it is not too wet, so aa 
to prevent the kerosene from running 
into the ornament. After a short while 
the bronze will have dissolved and can 
be wiped off with a soft rag. If thij 
docs not remove it entirely, dab and wipe 
again. Finally finish wiping with an 
especially soft, clean rag. Kerosene 
does not attack polish on wood. The 
bronze must become dull and yet adhere 
firmly, under wdiich condition it has a 
hardened color. If it does not become 
dull the varnish is loo strong and should 
be diluted with turpentine. 

Durable Bronze on Banners. — To 
render bronzes durable on banners, etc., 
the ground mu.st be primed with gum 
arable and a little glycerine. Then ap- 
ply the bronze solution, prepared with 
dammar and one-tenth varnish. In- 
stead of *;um arabic with glycerine, gela- 
tine glue may also be employed as an 
underlay. 

BRONZE SUBSTITUTES. 

The following recipe is used in making 
imitation gold bronzes: 

Sandarac 50 part 

Mastic 10 part 

Venice turpentine.. . 5 parts 

Alcohol 135 parta 

In the above dissolve: 

Metanil yellow and 

gold orange 0.4 parts 

and add 

Aluminum, finely 

powdered 20 parts 

and shake. 

If a deeper shade is desired it is web 
to use ethyl orange and gold orange in 
the same proportion, instead of the dyes. 

For the production of imitation copper 
bronze take the above-mentioned rosin 
mixture and dissolve therein only gold 
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orange 0.8 parts, and add aluminum 20 
parts, whereby a handsome copper color 
Is produced. Metanil yellow 0.4 parts 
witnout gold orange gives with the same 
amount of lacquer a greenish tone of 
bronze. The pigments must not be 
made use of in larger quantities, because 
the luster of the bronze is materially 
affected. Only pigments of certain 
properties, such as solubility in alcohol, 
relative constancy to reductive agents, 
are 9 uitable; unsuitable are, for instance, 
naphthol yellow, phenylene-diamin, etc. 
Likewise only a lacquer of certain com- 
position is fit for use, other lacq^uers of 
commerce, such as zapon (celluloid) 
lacquer being unsuitable. The bronzes 
prepared in this manner excel in luster 
and color effect; the cost is very low. 
They are suitable for bronzing low- 
priced articles, as tinware, toys, etc. 
tinder the action of sun and moisture the 
articles lose some of their luster, but ob- 
jects kept indoors such as figures of plas- 
ter of Paris, inkstands, wooden boxes, 
etc., retain their brilliancy for years. 

Some use powdered aluminum and yel- 
low organic dyestuffs, such as gold orange. 
These are employed together wdth a var- 
nish of certain composition, wJiich im- 
parts the necessary gloss to the mixture. 

BRONZE COLORING : 

To Color Bronze. — Bronze articles ac* 
quire handsome tempering colors by 
heating. In order to impart 'an old ap- 
pearance to new objects of bronze, they 
may be heated over a flame and rubbed 
with a woolen rag dipped in finely pow- 
dered graphite, until the desired sliade 
is attained. Or else a paste is applied 
on the article, consisting of graphite 5 
parts and blomlstone 15 parts, with a suf- 
ficient quantity of alcohol. After 24 
hours brush off the dry powder. A hot 
solution composed of sal ammoniac 4 
parts, sorrel .salt 1 part, vinegar 200 
parts, may also be brushed on. Another 
way is to dip the pieces into a boiling so- 
lution of cupric acetate 20 parts, and sal 
amnioniac 10 parts, dissolved in 60 to 
100 parts of vipogar. 

Patent bronzes (products colored by 
means of aniline dyes) have hitherto 
been used in the manufacture of toys and 
de Ivj'e or fancy paper, but makers of 
wall or stained paper have recently given 
their attention to these products. Wall 
— or moire — paper prepared with these 
dyes furnishes covers or prints of .silken 
gloss with a peculiar double-color effect 
in which the metallic brilliancy charac- 
teristic of bronze combines with the 
shades of the tar pigments used. Very 


beautiful reliefs, giving rise to the most 
charming play of colors in perpendicular 
or laterapy reflected light, are produced 
by pressing the paper lengths or web 
ainted wnth aniline-bronze dyes. The 
rass brocade and tin bronzes serve as 
bases for the aniline dyes; of the tar pig- 
ments only basic aniline dyes soluble in 
alcohol are used. In coloring the pul- 
verized bronze care must be taken that 
the latter is as free as possible from or- 
ganic fats. Tar dyes should be dis- 
solved in as concentrated a form as pos- 
.sible in alcohol and stirred with the 
bronze, the pigment being then fixed on 
the vehicle with an alcoholic solution of 
tannin. The patent bronze is then 
dried by allowing the alcohol to evapo- 
rate. This method of coloring is purely 
mechanical, as the tar dyes do not com- 
bine with the metallic bronze, as is the 
case with pigments in which hydrate of 
alumina is used. A coating of aniline 
bronze of this kind is therefore very sen- 
sitive to moisture, unless spread over 
the paper surface with a suitaole protect- 
ive oinding medium, or protected by a 
transparent coat of varnish, which of 
course must not interfere with the special 
color effect. 

Pickle for Bronzes. — Sulphuric acid, 
1,000 pr rts; iiiiric acid, 500 parts; soot, 
10 parts; sea salt, 5 parts. 

Imitation Japanese Bronze. —When 
the copper or coppered article is per- 
fectly dry and tlie copper or copper 
coating made brilliant, winch is produced 
by rubbing with a soft brush, put graph- 
ite over the piece to be bronzed so 
that the copper is simply dyed. Wipe 
off the raised portions with a damp cloth, 
so that the copper makes its appe.'irance. 
Next put on a {bin coat of Japanese var- 
nish; i\ipe the relief again and let dry. 
Apply 1 or 2 coats after the first is per- 
fec{ly dry. Handsome smoked hues 
may be obtained by holding the bronze 
cither over the dust of lighted peat o- 
powdered rosin thrown on lighted coal, 
so as to obtain a smoke which will change 
the color of the varnish employed. Tne 
varnish must he liquid enough to be 
worked easily, for this style of bronzing 
is only applicable to brass. 

Green Bronze on Iron. — Abietate of 
silver, 1 part; essonce of lavender, 19 
parts. Dissolve the abietate of silver in 
the essence of lavender. After the arti- 
cles have been well pickled apply the 
abietate-of-sil ver solution with a brush; 
next place the objects in a stove and let 
the temperature attain about 150° C. 

Blue Bronze. — Blue bronze is pro- 
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duced by the wet process by coloring 
white bronze (silver composition) with 
aniline blue. A blue-bronze color can be 
reduced in the ordinary way from white- 
ronze color, the produc t of pure hmg- 
lish tin, and witii an alum solution con- 
sisting of 2U parts of alum in 4 ,.j 00 parts 
of water boiled for 5 hours and washed 
clean and dried. The bronze prepared 
in this manner is plaeed in a porcelain 
dish, mixed wi^Ii a soliiiion of lo parts of 
aniline blue in 1,500 parts of alcoliol, 
stirring the bronze powder and liquid 
until the alcohol has exaporafed entire- 
ly and the bronze color becomes dry. 
This manipulation must be repeated <> 
or 8 times, until the desired blue shade 
is reached. When the bronze is dark 
enough it is washed out in warm water, 
and before entirely dry 1 tablespoonful 
of petroleum is poured on 2 p< Hinds of 
bronze, which is intimately mixed and 
spread out into a thin layer, exposed to 
the air, whereby the sineil is caused to 
disappear in a few days. 

Bronzing with Soluble Glass. — 'l\> 
bronze wood, porcelain, gla.s.s, and inel.')I 
by means of a water-glass soliitiori, coat 
the article with potash water-glass of 
30® Be. and sprinkle on the respective 
bronze powder. I 

Brown Oxidation on Bronze. — (Jenu- 
ine bronze can be beautifully oxi<Ji/ed by 
painting it vxith a solution of 4 parts of 
sal ammoniac and 1 part of oxaliiiin 
(oxalate of fjota.sh) in 200 parts of vine- 
gar, allowing it to dry, and repeating tlie 
operation .several limes. ^|^bese articles, 
prolei'leti against rain, soon lost* the un- 
jdeasant glaring metallic luster and as- 
sume instead a soft brown tint, which 
bronze articles otherwise actiuire only 
after .several years' exposure ti) the at- 
mosphere. \ beautiful bronze color 
which will remain urialFeeted hy heat 
ran be imparted to bronze artict^^ by (Jk* 
following process: The ohject is first 
washed in a .solutitm of I part of crystal- 
lized vcrtligris and 2 part.s of sal amino- 
niac in 2(J0 parts of water, and then tlried 
before an open fire till the green e<)lor 
begins to disappear. 'J'he operation is 
repealed 10 to 20 times, but with a solu- 
tion of 1 part of verdigris crystals and 2 
parts of sal ammoniac in GOO parts of 
water. The color of the article, olive 
green at first, gradually turns to brown, 
which will relnain unaltered even when 
exposed to strong heat. 

BRONZE POWDERS: 

Sec also Plating for general methods 
of broDTzing, and Varnishe.s. 


Gold and Silver Bronze Powders. — 
llenuine gold bronze is produced from 
the waste and parings obtained in gold 
beating, 'i^hc parings, etc., are ground 
with honey or a gum solution, upon a 
glass plate or under hard granite stones, 
into a very fine powder, which is re- 
peatedly wasluMl out w'ith water and 
dried. There are various shades of gold 
bronze, viz.j red, reddish, deep yellow, 
pale vellow, as well as greenish. These 
tints ^re eauseil by the various percent- 
ages of gold or the various mixtures of 
the gold with silver and copper. 

By the use of various salt solutions or 
acidulated substances other shades can 
be imparted to bronze. In water con 
taining sulpliuric acid, nitric acid, or 
hydr4»ehloric acid, it turns a bright yel- 
low; by treatment with a solution of crys- 
tallized verdigris or blue vitriol in water 
it assumes more of a reddish hue; othci 
tints are obtained with the aid of cooking 
salt, tartar, green vitriol, or saltpeter in 
water 

(lold bronze is also obtained by dis- 
solving gold in atpia regia and mixing 
with a solution of green vitriol in water, 
wdiercLipon the gold falls down ns a me- 
tallic powder which may be treated in 
(iilferent way.s. I'hc green vitriol, how- 
ever, must he dissolved in boiling water 
and mixed in a glass, drop by drop, with 
siilphurie arid ami .stirred until the basic 
iron sulphate separating in flakes has re- 
dissolvf*d Another way of producing 
gohl bronze is by di.ssolving gold in aqua 
regia and evaporating the solution in a 
porrelain di.sli. When it is almost dry 
ad<l a little pure liyilroehlorie acid ami 
repeat this to drive out all the free chlo- 
rine ami to produce a pure hydrochlorate 
of gold. The gold salt is dissolved in 
distilled water, taking i liter per ducal 
(3^ grams fine gi>ld); into this solution 
dn>p, while stirring by means of a glass 
rrul, an 8® solution (by Beaume) of an- 
timony chloride, as long as a precipitate 
forms. This cieposit is gold bronze, 
which, ilried after removal of all liquids, 
is chiefly employed in painting, for bronz- 
ing, and for china and glass decoration. 

Metallic gf)ld powder is, furthermore, 
obtained by dis.solving pure and alloyed 
gold in acpie regia amt precipitating it 
again by an elect ro- posit i ve metal, such 
as iron or zinc, which is plaeed in the liq- 
uid in the form of rods. The gold is 
completely separated thereby. The rods 
must be perfectly clean and polished 
bright. The eohw of the gold bronze 
depends upon the proportions of the gold. 
In order to further increase the brilliancy 
the dried substance may still be ground. 
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Mosaic Gold. — Mosaic gold, generally 
a compound of tin, 64.63 parts, and sul- 
phur, 35.37 parts, is odorless and taste- 
less, and dissolves only in chlorine solu- 
tion, aqua regia, and boiling potash lye. 
It is employed principally lor bronz- 
ing plaster-of-Paris 6gures, copper, and 
brass, by mixing it with 6 parts of bone 
ashes, rubbing it on wet, or applying it 
with varnish or white of egg in the prep- 
aration of gold paper or ff>r gilding 
cardboard and wood. Mosaic gold of 
golden-yellow color is proiluced by heat- 
ing 6 parts of sulphur and 16 parts of 
tin amalgam with eqiiai parts of mer- 
cury and 4 parts of sulphur; 8 parts of 
precipitate from stannic muriate (stannic 
acid) and 4 parts of sulphur also give a 
handsome mosaic gold. 

The handsomest, purest, and most 
jold-Iike mosaic gold is obtained by 
neltiiig 12 parts of pure tin, free from 
lead, and mixing with 6 parts of mereury 
to an amalgam. This is mixed with 7 
parts of flowers of sulphur and 6 parts of 
sal ammoniac, whereupon the mass is 
subjected for several nours to a heat 
which at first does not attain redness, 
but eventually when no more fumes are 
generated is increased to dark -red heat. 
This operation is conducted either in a 
glass retort or in an earthenware cru- 
cible. The sal ammoniac escapes first 
on heating, next vermilion sublimates 
and some stannic chloride, ^while the 
mosaic gold remains on the bottom, the 
upper layer, consisting of lustrous, 
olden, delicately translucent leaflets, 
cing the handsomest mosaic gold. 

Genuine Silver Bronze. — This is ob- 
tained by the finely ground waste from 
beating leaf silver or by dissolving silver 
in aqua forlis. This solution is then 
diluted with water and brightly scoured 
copper plates are put in, whereby the 
silver precipitates as a metallic powder. 

Imitation Silver Bronze. —-This is ob- 
tained Ibrougli the wa.ste in beating imi- 
tation leaf silver, which, finely ground, 
is then washed and drieti. In order to 
increase the luster it is ground again in a 
dry condition. 

Mosaic Silver. — Mosaic silver is an 
amalgam of equal parts of mercury, bis- 
muth, and tin. One may also melt 50 
parts of good tin in a crucible, and as 
^oon as it becomes liquid add 50 parts 
of bismuth, stirring all with an iron wire 
until the bismuth is fused as well. As 
soon as this occurs the crucible must be 
removed from the fire; then .stir in, as 
long as the contents are still liquid, 25 
parts of mercury and mix the whole mass 


evenly until it can be ground on a stone 
slab. 


BRUSHLESS SHAVING CREAM: 


A — Stearic acid 

10 pounds 

Liquid petrolatum. 

w’hite 

4 pints 

Lanolin, anhydrous 

2 pounds 

B — Triethaiiolamine 

1 pound 

Borax 

1 pound 

Water 

Perfume to suit. 

15 gallons 


Prepare A by heating stearic acid to- 
gether with the petrolatum and lanolin to 
70® C. In a separate container heat B 
to boiling and add to it A stirring slowly 
until cold. 

BRUNETTE POWDER: 

See Cosmetics. 


Brushes 

HOW TO TAKE CARE OF PAINT 
AND VARNISH BRUSHES. 

It is a good plan to fill the varnish brush 
before putting it in the keeper. 

Whitewash or kalsomine brushes 
.shoultl not be put into newly slaked 
lime or hot kalsomine. 

Ccnient-set brushes should never be 

f )ut in any alcohol mixture, such as shel- 
acs and spirit stains. 

Varnish brushes should be selected 
with a view to their possessing the follow- 
ing qualities; 1st, exccllciiee of mate- 
rial; 2d, exeellcnee of make, which 
includes fullness of hair or bristles and 
permancnc’y of binding; 3d, life and 
spring, or elasticity suflieient to enable 
llie varnisher to spread the varnish with- 
out reducing it with turpentine; and 
4th, springing, when in use, to a true 
chisel edge. 

Temperature for Brushes. — The bris- 
tles of every brush arc held in place by 
the handle. It passes through the shank 
of the brush and is kiln-dried to fit 
perfcelly. If it shrinks, however, its 
outward tension is lost and the bristles 
loosened. For this reason the first 
principle in brush care is to keep the 
tool, when it is new or not soaking, in a 
cool place, out of hot rooms, and any 
temperature that would tend to shrink 
the wood of the handle. 

Cleaning Paint Brushes. — No new 
brush should be dipped in the paint 
and put to work without first being 
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defined. By working it with a brisk 
movement back and forth through the 
hand most of the dust and loose hairs 
will be taken out. A paint brush, when 
thus thoroughly dry cleaned, should be 
placed in water for a few minutes, not 
long enough to soak or swell it, but only 
until wet through, and then swung and 
shaken dry. It is then ready to dip in 
the paint, and although some of the hairs 
may still be loose, most of them will 
come out in the first few minutes’ work- 
ing and can be easily picked from the 
surface. 

Cleaning Varnish Brushes. — Varnish 
brushes, and brushes used in varnish 
stain, buggy paint, and all color in var- 
nish require different handling than 
paint brushes. They should be more 
thoroughly dry cleaned, in order that 
all loose hairs may be worked out. 
After working them through the hand it 
is a good thing to pass the brush back 
and forth over a sheet of sandpaper. 
This rough surface will pull out the loose 
bristles and smooth down the rough 
ends of the chisel point. The brush 
should then be washed by working it for 
a few minutes in clean turpentine and 
swinging it dry. It should never be put 
in water. For carriage work and fine 
varnishing the brush should be broken 
in on the rubbing coat in order to work 
out all the dust particles before it is used 
on the finishing coats. 

Setting the Paint-Brush Bristles. — 
For the first 2 or 3 flays new brushes 
require special care while at rest. 'J'hcy 
should be dipped in raw oil or the 
paint itself and smoothed out carefully, 
then laid on their sides over night, I'he 
chisel- pointed brushes sliouhl ))e set at 
an ineline, the handle suppt>r’rd just 
enough to allow the brush to lie along 
the point. This is done to prevent twist- 
ing of the bristles, and to keep ^Iie shape 
of the brush. It is ncecssaiy to do 
this only 2 or .3 times before the shape 
becomes set. 

Paint Brushes at Rest. -An imp«^r- 
tant principle in brush care is never to 
leave the brush on end while at n'«'t. 
Even for tcmp(*rary rest <luring a job 
the brush should never stand on end. 
At night it should alway.s be placed in a 
“brush-keeper”- -a water-tight box. or a 
paint keg, with nails driven through the 
sides on which the brushes can he sus- 
pended in water. Holes are bored in 
the handle.^ so the brush will hang free 
of the bottom, but with the bristles en- 
tirely under water. Before placius 


their in water the brushes should be 
w'iped so as not to be too full of paint, 
but not cleaned. 

Varnish Brushes at Rest. — Varnish 
brushes should be kept at rest in tur- 
pentine and varnish, or better, in some 
of the varnish that the brush is used for. 
They should preferably not be kept in 
turpentine, as that makes the brush 
“ lousy” — roughening the bristles. 

Washing Brushes. — All brushes should 
be ivashed in benzine or turpentine and 
shaken dry — not whipped — when it is 
desired to change from one color to an- 
other, or from one varni.sh to another. 

To Restore Brushes. — A good remedy 
to restore lettering brushes which have 
lost their elasticity and do not keep a 
point, is as follows: 

Put the pencil in oil and brush it sev- 
eral times over a hot iron in such a man- 
ner that the hairs touch the iron from 
each side; then dip the pencil quickly in 
cold water. 

A Removable Binding. — The bristle 
bunch of brushes is bound with rope so 
as to keep them together for use. In- 
.stead of tlie twine, a covering of rubber 
may be c*mploved. which is easily slipped 
over the bristles and can be conveniently 
removed again. The cleaning of the 
briisl) is much facilitated thereby, and 
the breadth of the stripe to be drawn 
with the brush can be accurately regu- 
hated, according to how far the covering 
is slipped over file brush. 

Sec* also Cleaning Preparations and 
Methods. 

BUBBLES IN GELATIN: 

See Gelatin. 

BUBBLE (SOAP) LIQUID: 

See Soap Bubble Liquid. 

BUBBLES: 

Bubbles of air often adhere to molds 
immersed in depositing solutions. They 
may bt' prevented by proviou«?ly dipping 
the ohjeet into spirits of wine, nr be re- 
moved by the aid of a soft brush, or by 
directing a powerful eurrent of the liquid 
against them by means of a vulcanized 
india-rubber bladder, with a long and 
curved glass tube attached to it; but the 
liquid should be free from sediment. 

BUNIONS: 

See ('or 11 ('uro. 

BURN REMEDY: 

Carron Oil. — Mix equal parts of lime 
water and raw linseed oil. Shako thor- 
oughly. 'riiis forms a stable emulsion 
which can be ii.setl freely without any 
fear of injury. 
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BURNS: 

See also Ointments and Turpentine. 

Mixture for Burns. — I. — A mixture of 
castor oil with the white of ogj; is recoiu- 
mended for burns. I’he eggs are broken 
into a bowl and the castor oil slowly 
poured in wdiile tlie eggs are beaten. 
Enough oil is added to make a** thick, 
creamy paste, which is applied to the 
burn. The applications are repeated 
often enough to prevent their becoming 
dry or sticky. Leave the surface un- 
covered. 

H. — Put 27 parts, by measure, c'f 
menthol into 44 parts, by ineasnre, of 
witch hazel (distillate) and apply freely. 
A good plan is to bandage the parts and 
wet the wrappings with this mixture. 

111.— A very eflicacious remedy for 
bums Ls a solution of cooking salt in 
water. It is best to iiniiier'.e fingers, 
hands, and arms in the solution, wnirh 
must be t*)lerahly strong. P\>r burns in 
the face and other parts of the body, 
salt water poultices are applied. 

Butter 

(See also Foods.) 

Butter Color. — Orica n, SO parts, by 
weight; curcuma root (turmern ), 80 
parts, by weight; olive oil, 240 parts, by 
weight; saffron, 1 part, by weight; alco- 
hol, 5 parts, by weight. The oilcan and 
turmeric are macerated with <»liveoil un<i 
expressed, l^he weight of llie filtered 
liquid is ma<ie up ag iin to 240 parts, by 
weight, with olive oil, next the filtered 
saffron-alcohol extract is added, and the 
alcohol is expelled again by heating the 
Diixlurc. 

Artificial Butter. — T. — Carefully 
washed beef suet furnishes a basis for 
the mariufaeturcs of an I'dible '•ubstitutc 
fer nattiral butter. The thoroughly 
w'asheJ and finely choppi'd suet is ren- 
dered in a steam- heated lank; 1,000 
parts of fat, 300 parts of W'ater, 1 part of 
pota.ssiuin carbonate, and 2 stomachs of 
pigs or sheep, arc taken. The teinper- 
iture of the mixture is rai>ed to 113° F. 
After 2 hours, under the infiuenee of the 
pepsin in the stomachs, the niemhranes 
are dissolved and the fat i-» melted and 
rises to the top ot the nuxlure. After 
the addition of a little salt the melted fat 
is draw'll off, .sfo(j<l to cool .so as to allow 
the stearine and palmitin to .separate, 
and then presseil in bags in a hydrainic 
press. Forty to .50 per cent of sol’d 
stearine remains, while 50 to GO per cent 


of fluid oleopalmitin (so-called “oleo- 
margarine”) is pressed out. The “oleo 
oil” is then mixed with 10 per cent of its 
weight of milk and a little butter color 
and churned. The product is then 
worked, salted, and constituted the 
“oleomargarine,” or butter substitute. 
Leaf lard can be worked in the same way 
as beef suet, and will yield an oleopaf- 
mitin suitable for churning up into a 
blitter substitute. 

11. — Fat from freshly slaughtered cattle 
after thorough washing is placed in clean 
water and surrounded willi ice, where it 
is allowed to remain until all animal heat 
has been removed. It is then cut into 
small pieces hy machiiieiy and cooked at 
a temperature of about 1.50° F. ((>5.0° C.) 
until the fat in liquid form has separateil 
from the tis.siie, then settled iiniil it is 
perfectly clear. Then it i'* drawm into 
the graining vats and allowed to stand 
for a <lay, w hen if is rcatiy for the presses. 
The pres'^ing extracts the stearine, leav- 
ing a product coinnu'rcially known as 
oltM oil wliich, wh( n churned with crctxm 
or milk, or both, and with usually a pro- 

C ortion of creamer}^ butter, the whole 
eiiig properly suited, gives the new foot', 
profluct, oleomargarine. 

HI.- Tn making Imtterine use neutral 
lani, which is made from selected leaf 
lard in a very similar manner to oleo oil, 
excepting that no stearine is extracted. 
This neutral lard is cured in salt brine 
for from 48 to 70 hours at an ice-water 
temperature. It is then taken and, with 
the desired proportion of dec* oil and fine 
butter, churned with cream and milk, 
producing an article which wlieii proper- 
ly salted and packed is ready for the 
market. In hc^th ciiscs coloring matter 
is iisecJ, wdiich is the same as that used by 
dairymen to color their butter. At cer- 
tain seasons of the ^car — viz., in cold 
weather, a small quantity of sesame oil 
or salad oil made from cottonseed oil is 
us<*d to SDiten tlic texture of the product. 

IV — “Ankara” is a substance which 
in general appearance resembles a good 
article of butter, being rather firmer at 
ordinary temperatures than that sub- 
stanc'e, approaching the consistency i 
cocoa butter. It is quite odorless, but in 
taste it resembles that of a fair article of 
butler and, what is more, its behavior 
under heat is very .similar to that of but- 
ter — it browns and forms a sort of spume 
like that of fat. Ankara consists of a 
base of cocoa butter, carrying about 10 
per cent of milk, colored with yolk of egg. 
VVhile not derived from milk, on the one 
band, nor does it come from a single 
vegetable or animal fat ou the other, au- 
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ikAftt xnay be considered as belonging to 
the category of the margarines. An- 
kara is obtained in the market in the fdmi 
of cakes or tablets of 2 pounds in weight. 

V. — Fresh butter, 150 parts, by wei^t; 
animal fat, 80 parts, by weight; sun- 
flower oil, 40 parts, by weight; cocoanut 
oil, 30 parts, by weight. 

VI. — PVesh butter, 100 parts, by 
weight; animal fat, 100 parts, by weight; 
sunflower oil, 80 parts, by weight; cocoa- 
nut oil, 20 parts, oy lyeignt. 

VII. — Fresh butter, 50 parts, by 
weight: animal fat, 150 parts, by weight; 
sunflower oil, 80 parts, by weight; cocoa- 
nut oil, 20 parts, oy weight. 

It is seen that these three varieties 
contain respectively 50, 33, and about 16 
per cent of cow’s butter. The appear- 
ance of the mixture is nearly perfect. 

Formulas V to Vll are for a Russian arti- 
ficial butter called “ Perepiisk.” 

To Impart the Aroma and Taste of 
Natural Butter to Margarine. — In order 
to give margarine the aroma and flavor of 
cow butter, add to it a fatty acid product, 
which is obtained by saponification of 
butter, decomposition of the soap, an<l 
distillation in the vacuum at about 140° 
F. The addition of the product is made 
upon emulsification of the fats with milk. 
The margarine will keep for months. 

Harmless Butter Color. — Alum, pul- 
verized finely, 30 pints; extrai't of tur- 
meric, 1 part. With the extract damp- 
en the powder a.s evoiiiy pos.sihh*, then 
spread out and <lr\ over scone Itoi sur- 
face. When dry, again pulverize tlior- 
oughly. Protect llie prtxluct from llie 
light. As much of the powder as will 
lie on the point of a penlvuife is added 
to a chuninil of milk, oi cream, before 
churning, and it giv<‘s a beautiful golden 
color, entirely harmless To nake the 
extract of turmeric a<l<l 1 p.ii' of pow- 
dered turmeric to 5 juiits of ah ot ol, and 
let macerate together for fully a week. 

To Sweeten Rancid Butter. 4. — Wa di 
the butter first witli fresh milk and after- 
wards with spring water, carefully woik- 
ing out the residual water. 

IT. — Add 25 to 30 drops of lime chlor- 
ide to every 2 pounds of buU<'r, w<uk the 
mass up thoroughly, thtui wash in plenty 
of fresh, cold water, and work out the 
residual water. 

111. — Melt the butter in a water bath, 
along with some freshly burned animal 
charcoal, coarsely powdcreil and care- 
fully sifted to free it from dust. After 
this has remained in contact for a few 
minutes, the butter is strained through 
a clean flannel. If the rancid odor is 


not completely removed, complete the 
process. 

Oleomargarine. — This vegetable oil 
preparation, which is rapidly replacing 
butter, can be made from cottonseed, soya 
bean, palm, palm kernel, or cocoanut oil. 
The oils are refined with dilute caustic 
soda, washed with hot water, and bleached 
with fullers earth. They are then filtered, 
deodorized with live superheated steam, 
and churned with soured milk and brine. 
Afterwards, an emulsifying agent such as 
a mono- or diglyceridc of fat is added, as 
well as vitamins, flavoring, and color. It 
is then cooled, pressed an<l kneaded to re- 
move excess moisture. Any of the various 
emulsions can then be blended and packed. 

Olive-Oil Paste. — If an ounce of peeled 
garlic be rubbed up into a pulp, in a 
clean Wedgwood mortar, and to this be 
added from 3 to 4 ounces of good olive 
oil, with constant rubbing up with the 
pestle, the oil becomes converted into a 
pasty mass, like butter. It is possible 
that the uuicilage obtainable from other 
bulbs of the Lnium tribe would prove 
emially cllieient in conferring semi- 
solidity on the oil, without imparting any 
strong smell. The above composition is 
largely used by the Spanish peasantry, 
instead of ])utter, winch runs liquid in 
the Spanish summer. It is known as 
“aleoli.” The more easily solidified 
portion of olive oil is steariue, and this 
may he <‘licaply prepared from mutton 
fat. If addon, in certain proportions, to 
olive oil, it wouM certainly raise its melt- 
inj point. 

BUTTERMILK, ARTIFICIAL. 

Buttermilk powder, 10 parts; vinegar, 
1 part; syrup of buckthorn. 1 jKirt. Dis- 
solve the pow’der in' the water and add 
the vinegar and syrup. The powder is 
I prepared as follows: Sodium chloride, 
I 50 parts; milk sugar, 100 parts; potas- 
* .sium nitiale, 5 parts; alum, 5 parts 
Mix. 

BUTTER, ARTIFICIAL ; TESTS FOR ; 

Sec Fo(»d^. 

BUTTER COLORANT ; 

See Foods, 

BUTTONS OF ARTIFICIAL AGaTE . 

See Agate. 

CADMIUM ALLOYS; 

See Alloys. 
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CALCIUM CARBIDE: 

Preservation and Use of Calcium 
Carbide. — Calcium carbide is readily at- 
tacked by the air and the moisture con- 
tained in the generators and consequent- 
ly decomposes during the storihg, with 
formation of acetylene gas. Aside from 
the loss, this decomposition is also at- 
tended with dangers. One of the oldest 
methods of preservation is the saturation 
of the carbide with petroleum. In using 
such carbide a layer of petroleum forms 
on the surface of the water in the gener- 
ator, which prevents the water from 
evaporating, thus limiting the subse- 
quent generation of acetylene from the 
remaining carbide. Instead of petro- 
leum many other substances have been 
proposed which answer the purpose 
coually well, e. g., toluol, oils, solid bodies, 
which ^previously have to be liquefied, 
such as stearine, parafTine, rosin, etc. 

Of a different nature is a medium of- 
fered by Letang of Paris. He em- 
ploys sugar or saccharine bodies to which 
lie adds, if necessai*y, a little petroleum, 
turpentine, vaseline, or varnish of any 
kind, as well as chalk, limestone, talc, 
sulphur, or sand. The carbide is coated 
with this mixture. The saccharine sub- 
stances dissolve in the generating water, 
and also have a dissolving action on the 
slaked lime, which is formed by the de- 
composition of the carbide w'hich admits 
of its easy removal. 

According to another process carbide 
is put on tlie market in such a shape 
that, without weighing, merely by count- 
ing or measuring one is in a position to 
use equivalent quantities for every charge. 
Gearing casts molten carb'de in the 
shape of bars, and pours a layer of gela- 
tin, glue, and water soluble varnish 
over the carbide bars. Others make 
shells containing a certain quantity of 
reduced carbide. For this ordinary and 
varnished pasteboard, wax paper, tin- 
foil, thin s licet zinc, and similar sub- 
stances may be used which ward off 
atraosplieric moisture, thus protecting 
the carbide from premature decompo- 
sition. Pol ore use, the cartridge-like 
shell is pierced or cut open, so that the 
water can get at the eont«»nts. The 
more or less reduced carbide is filled in 
the shell, either without any admixture 
or united into a compact mass by a bind- 
ing agent, such as colophony, pitch, tar, 
sand, etc. 

Deodorization of Calcium Carbide — 
Calcium carbide is kuowu to possess a 


very unpleasant odor because it con 
stantly develops small quantities of im- 
pure acetylene in contact with the mois- 
ture of the air. Le Roy, of Rouen, 
proposes for portable — especially bicy- 
cle-lamps, in which the evil is more 
noticeable than in large plants, simply to 
pour some petroleum over the carbide 
and to pour off the remainder not ab- 
sorbed. The petroleum, to which it is 
well to add some nitro-benzol (mir- 
bane essence), prevents the access of air 
to the carbide, but permits a very satis- 
factory generation of gas on admission of 
water. 

CALLOUS SPOTS ON FEET: 

To remove. — Soak feet for half an hour 
morning and night in a gallon of water 
in which has been dissolved a handful 
of sal soda. 

CAMPHOR PREPARATIONS: 

Fragrant Naphthalene Camphor.— 
Naphthalene white, 

in scales 3,000 parts 

Camphor 1,000 parts 

Melt on the steam bath and add to the 
hot mass: 

Coiimarin 2 parts 

Mirbane oil 10 parts 

Cast in plates or compressed tablets. 
The preparation is employed as a moth 
preventive. 

Powdered Camphoi* in Permanent 
Form. — I. — Powder the camphor in the 
usual manner, with the addition of a 
little alcohol. When it is nearly reduced 
to the proper degree of fineness add a 
few drops of fluid pelrolatiini and imme- 
diately triturate again. In this manner 
a powder as fine us flour is obtained, 
which cake togetlier. This 

powdered camphor may be used for all 
purposes except for solution in ahohol, 
as it will impart to the latter a faint opal- 
escence, owing to the insolubility of the 
petrolatu m. 

II. — Take equal p«arts of strong ether 
and alcohol to rciliice the camphor to 
powder. It is claimed for this method 
that it only takes one-half of the time 
required when alcohol alone is used, and 
that the camphor dries more quickly- 
Before sifting add 1 per cent of white 
vaseline and 5 per cent of sugar of milk. 
Triturate fairly dry, spread out in the air, 
say 15 minutes, then pass^ through a 
moderately fine wire sieve, using a .stubby 
shaving brush to assist in working it 
through. 
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Oun^hor Pomade — 

Oil of bitter almonds. 1 drachm 

Oil of cloves 20 drops 

Camphor ounces 

White wax 4 ounces 

Lard, prepared 1 pound 

Melt the wax and lard together, then 
add the camphor in saturated solution 
in spirit; put in the oils when nearly 
cold. 


Camphor Ice.— 


I. — White wax 16 parts 

Benzoated suet 48 parts 

Camphor, powdered . 8 parts 

Essential oil, to perfume. 

Melt the wax and suet together. 
When nearly cold, add the camphor and 
perfume, mix well, and pour into molds. 

II. — Oil of almond 16 parts 

White wax 4 parts 

Spermaceti 4 parts 

Paraflinc 8 parts 

Camphor, powdered. 1 part 
Perfume, quantity sufficient. 

Dissolve the camphor in the oil by the 
aid of a gentle heat. Melt the solids to- 
gether, remove, and let cool, but before 
the mixture begins to set add the cam- 
phorated oil and the perfume, mix, and 
pour into molds. 

III. — Stearine (stearic acid) 8 pounds 

Lard 10 pounds 

White wax. 5 pounds 

Spermaceti 5 pounds 


Melt on a water bath in an earthen or 
porcelain dish; strain into a similar ves- 
-sel; add a solution of 2 ounces powdered 
borax in i pound of glycerine, previously 
warmed, to the melted substance when at 
the point of cooling; stir well; add cam- 
phor, 2 pounds, powdered by means of 
alcohol, 3 ounces; stir well and pour into 
molds. 


CANVAS SHOES, TO CLEAN: 

So;ip cut in snidll 


]u‘eces 

Water 

Aleohol 

Soda 

Liquid ammonia 
Chalk . . . 


ounce 
30 ounces 
Vs ounce 
1 ounce 
V 2 ounce 
3 ounces 


CANARY-BIRD PASTE. 

Ttie following is a formula much used 
by German canary-bird raisers: 

Sweri almonds, 

blanched 16 parts 

Pea meal 32 parts 


Butter, fresh (un- 
salted) 3 parts 

Honey, quantity sufficient to make 
a stiff paste. 

The ingredients^ are worked into a 
stiff paste, which is pressed through a 
colander or large sieve to granulate the 
mass. Some add to every 5 pounds 
10 or i.5 grains of saffron and the yolkf 
of 2 eggs. 

CANARY BIRDS AND THEIR DIS* 
EASES: 

See V^elerinary Formulas. 

CANDLES : 

Coloring Ceresine Cai^dles for the 
Christmas Tree. — For coloring these 
candles only dye stuffs soluble in oil 
can be employed. Blue: 23-24 lav- 
ender blue, pale or dark, 100-120 parts 
per 5,000 parts of ceresine. Violet: 26 
last violet K, 150 parts per 5,0C0 parts of 
ceresine. Silver gray: 29 silver gray, 
150 parts per 5,000 parts of ceresine. 
Yellow and orange: 30 wax yellow, me- 
dium, 200 parts per 5,000 parts of cere- 
sine; 61 old gold, 200 parts per 5,000 
parts of ceresine. Pink and red: 
27 peach-pink, or 29 chamois, about ICO 
parts per 5,000 parts of ceresine. Green: 
16-17 brilliant green, 33 May green, 41 
May green, 200-250 parts per 5,000 
parts of ceresine. The above-named 
colors should he ground in oil and the 
ceresine tinted witfi them afterwards 

Manufacture of Composite Paraffine 
Candles. - “Three parts of hydroxy- 
stearic aeid are dissolved in 1 part of a 
suitable solvent (e. g.. stearic acid), and 
the solution is mixed with paraffine wax 
to form a stock for the manufacture of 
composite candles. 

Transparent Cardies. — The following 
are two recipes given in a German 
patent specification. The figures de- 
note parts by weight: 

I. — Parailine wax, 70; stearine, 15; 
petroleum, 15. 

II. — Paraffine wax, 90; stearine, 6; 
petroleum, 5. Recipe I of course gives 
candles more transparent than doej 
recine II. The 15 per cent may be re- 
garded as the extreme limit consistent 
uith proper solidity of the candles. 

To Prevent the Trickling of Burning 
Candles. — Dip the candles in the fol- 
lowing mixture: 

Magnesium sulphate 15 parts 

Dextrin 15 parts 

Water 100 parts 

The solution dries quickly and docs 

not affect the burning of the candle. 
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Candle Coloring. —Candles are colored 
either throughout or they sometimes 
consist of a white bidy that is covered 
with a colored layer of parafRne wax. 
According to the material from which 
candles are made (stearine. paraffine, 
or ozokerite), the process of coloring 
varies. 

Stearine, owing to its acid character, 
dissolves the coal-tar colors much more 
readily than do the perfectly neutral par- 
affine and ozokerite waxes. For coloring 
stearine the necessary quantity of the 
color is added to the melted mass and 
well stirred in; if the solution effected 
happens to be incomplete, a small addi- 
tion of alcohdl will prove an effective 
remedy. It is also an advantage to dis- 
solve the colors previously in alcohol and 
add the conc^natrated solution to the 
melted stearine. The alcohol soon evap- 
orates, and has no injurious effect on 
the quality of the stearine. 

For a number of years there have been 
on the market so-called “ fat colors,*' 
formed by making concentrated solu- 
tions of the color, and also special prep- 
arations of the colors in stearine. They 
are more easily applied, and are, there- 
fore, preferrecl to the powdered aniline 
colors, which are apt to cause trouble by 
being accidentally distributed in soluble 
particles, where they are not wanted. 
Since paraffine and ozokerite dissolve 
comparativelv little, they will not be- 
come colored, and so mu^t be colored 
indirectly. One way is to dissolve the 
color in oleic acid or in stearine acid and 
add the solution to the wax to be col- 
ored. Turpentine may be employed for 
the same purpose. Concerning the color5 
suitable lor candles, there are the eosine 
colors previously mentioned, and also 
chroline yellow, auramine, taniline blue, 
tartrazine, brilliant green, etc. The 
latter, however, bleaches so rapidly that 
it can hardly be recommended. An 
interesting phenomenon is the change 
some colors undergo in a warm tem- 
perature; for instance, some blues turn 
red at a moderate degree of heat (120® 
F.) and return to blue only when com- 
pletely cooled off; this will be noticed 
while the candle mixture is being melted 
previous to molding into candles. 


CANDY KISSES: 

5 pounds of sugar 
5 pounds of glucose 
1 quart of water 
Teaspoonful cream of tartar 
Add a pinch of salt, place in a deep 


pan, boil until a little draped in cold 
water turns hard. Take oflf the fire and 
pour on a table of marble which has been 
previously greased, and with a knife or 
spatula, turn several times or until suf- 
ficiently cool to pull on a hook. When 
it begins to harden, take down and roll 
into strips about one inch thick and cut 
with scissors to the desired size and wrap 
in waxed paper of different colors. Dif- 
ferent flavors can be made by using a 
little cocoa, grated lemon or orange peel 
chopped, dried fruits, etc. 


CARAMEL : 

Cloudless Caramel Coloring. — I. — 
When it is perfectly understood that in 
the manufacture of caramel, sugar is to 
be deprived of the one molecule of its 
water of constitution, it will be apparent 
that heat must not be carried on to the 
point of carbonization. Cloudy cara- 
mel is due to the fact that part of the 
sugar has been dissociated and reduced 
to carbon, which is insoluble in water. 
Hence the cloudiness. Caramel may be 
made on a small scale in the following 
manner: Place 4 or 5 ounces of granu- 
lated sugar in a shallow porcelain-lined 
evaporating dish and apply either a 
direct heat or that of an oil bath, con- 
tinuing the heat until caramelization 
takes place or until tumescence ceases 
and the mass has assumed a dark-brown 
color. Then carefully add sufficient 
water to bring the viscid mass to the 
consistence of a heavy syrup. Extreme 
raje must be taken ana the face and 
hands protected during the addition of 
the water, owing to the intensity of the 
heat jf the mass, and consequent sput- 
tering. 

II. — The ordinary sugar coloring 
material is made from sugar or glucose 
by heating it, while being constantly 
stirred, up to a temperature of about 
405® F. A metal pan capable of holding 
nearly ten times as much as the sugar 
used, is necessary so as to retain the 
mass in its swojlen condition. As soon 
as it froths up so as nearly to fill the pan, 
an action which occurs suddenly, the fire 
must instantly he extinguished or re- 
moved. The finished product will be 
insoluble if more than about 15 per cent 
of its weight is driven off by the heat. 

CARAICEL m FOOD: 

See Food. 

CARAMELS: 

See Confectionery, 
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CARBOLIC ACID. 

Perfumed Carbolic Acid. — 


I. — Carbolic acid (cryst.). I ounce 

Alcohol 1 ounce 

Oil ber^nmot 10 minims 

Oil cucul} itus 10 niiniiiis 

Oil citroiiclla o mimins 

Tincture cudbear. . .. 10 minims 

Water, to make 10 ounces 

Set aside fiir several days, and then 
filler throufjh fuller’s earth. 

II. — Carbolic acid (cryst.) 4 dnichms 

('olo^ne water 4 ilrachms 

Dilute acetic acid .... 9 ounces 


Keep in a cool place for a few days, 
and filler. 

Treatment of Carbolic-Acid Burns. — 
Thoroughly wash the hands \vilh alco- 
hol, and the burning and tingling will 
almost immediately cease. Unless em- 
ployed immediately, however, the alco- 
hol has no cfTcct. When the time 
elapseil since the burning is too great 
for alcohol to be of value, brush the 
burns with a saturated solution of picric 
acid in water. 

Decolorization of Carbolic Acid. — To 
decolorize the acid the following simple 
metlnxl is recommended. For purify- 
ing carbolic acid which has already be- 
come miitc brown-red on account of 
having been kept in a tin vessel, the re- 
ceptacle is exposed for a short time to 
a temperature of 2,5® C. (77° F.), thus 
causing only a part of the contents to 
melt. In this state the acid is put into 
glass funnels and left to stand for 1C to 
12 days in a room which is likewise 
kept at the above temperature. Clear 
while crystals form from the ilrippii^gs, 
which remained unchanged, protected 
from air and light, while by repealing 
the same process more clear crystals aie 
obtained from the solidified dark col- 
ored mother lye. In this mann* r 7.5 to 
80 per rent of clear product is obtained 
altogether. 

Disguising Odor of Carbolic Acid. — 
Any stronger smelling substance will dis- 
guise the oflor of carbolic acid, to /in ex- 
tent at least, but it is a difTicult odor to 
ilisguisc on account of its persistence. 
Camphor and some of tlie volatile oils, 
Such ns peppermint, cajepiit, caraway, 
clove, and wintergreen may be used. 

To Rpctore Reddened Carbolic Acid. 

— Deniont’s method consists in melting 
till acid on the water bath, adding 12 per 
cent of alcohol of 9.5 per cent, letting cool 
down and, after the grealct part of the 
tubstanee has crystallized out, decanting 


the liquid rcsid’ The crystals ob- 
tained in this mamvier are snow'v white, 
and on being rnelte yield a nearly color- 
less Ijqiiirl. 'I'lie alcohol may be recov- 
ered by reilistiilat'on at a low tempera- 
ture. Thi.s is a rather costly procedure. 

CARBOLIC SOAP: 

See Soap. 

CARBOLINEUM : 

See also Paints and Wood. 

Preparation of Carbolineum. — I . — Melt 
together 50 parts of American rosin (F> 
and 150 parts of pale paraffine oil (yel- 
low oil), and add, with stirring, 20 parts 
of rosin oil (rectified). 

II. — Sixty parts, by weight, of black 
coal tar oil of a specific gravity higher 
than 1.10; 25 parts, by weight, of creo- 
sote oil; 25 parts, by weight, of beech- 
wood tar oil of a higher speiufic weight 
than 0 9. Mix together and heat to 
about .‘147® F., or until the fumes given 
off begin to deposit soot. I'he resulting 
carbolineum is brown, and of somewhat 
thick consistency; when cool it is ready 
for use and is packed in casks. This 
improved carbolineum is applied to wood 
or masonry with a brush; the surfaces 
treated dry quickly, very soon loose the 
odor of the carbolineum, and are effec- 
tively protected from dampness and for- 
mation of fungi. 

CARBON PRINTING: 

See Photography. 

CAKPON PROCESS IN PHOTOGRA- 
PHY : 

See Photography. 

CAREONYLE ; 

See Wood. 

CARBUNCLE REMEDIES: 

See Boil RciiiiMiy. 

CARDS (PLAYING), TO CLEAN: 

See Cleaning Preparation.s and Meth- 
ods. 

CARDBOARD, WATERPROOF GLUE 
FOR: 

Sec .Vdhesives umh'r Cements and 
Waterpnxjf ( I lues. 

CARDBOARD, WATERPROOFING; 

See Waterproofing. 

CARMINATIVES : 

See Pam Killers. 

CARPET PRESERVATION: 

Sie lb)U>eliuld Formulas. 

CARPET SOAP: 

See Su?p. 
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CARRIAGE-TOP DRESSING: 
See Leather. 

CARRON OIL: 

See Cosmetics. 

CASE HARDENING: 

See Steel. 


Casein 

Dried Casein, its Manufacture and 
Qses. — For the production of casein, 
skimmed milk or buttermilk is used, 
articles of slight value, as they cannot be 
employed for feeding hogs or for making 
cheese, except of a very inferior sort, ot 
little or no alimentive qualities. This 
milk is heated to from 70° to 90° C. 
(175°-195° F.), and sulphuric or hydro- 
chloric acid is added until it no longer 
causes precipitation. The precipitate 
is washed to free it from residual lactose, 
redissolved in a sodium carbonate solu- 
tion, and again precipitated, this time bv 
lactic acid. It is again washed, dried, 
and pulverized. It takes 8 gallons of 
skimmed milk to make 1 pound of dry 
casein. 

In the manufacture of fancy papers, 
or papers that are made to imitate the 
appearance of various cloths, laces, 
ana silks, casein is very widely used. 
It is also largely used in waterproof- 
ing tissues, for preparation' of water- 
proof products, and various articles 
prepared from agglomeration of cork 
(packing boards, etc.). With lime water 
casein makes a glue that resists heat, 
steam, etc. It also enters into the manu- 
facture of the various articles made from 
artificial ivory (billiard balls, combs, 
toilet boxes, etc.), imitation of celluloid, 
meerschaum, etc., and is finding new 
uses every day. 

Casein, as known, may act the part 
of an acid and combine with bases to 
form caseinates or caseates; among these 
compounds, caseinates of potash, of 
soda, and of ammonia are the only ones 
soluble in water; all the others are insol- 
uble and may be readily prepared by 
double decomposition. Thus, for ex- 
ample, to obtain caseinate of alumina it 
IS sufficient to add to a solution of casein 
in caustic soda, a solution of sulphate of 
alumina; an insoluble precipitate of ca- 
sein, or caseinate of alumina, is instantly 
formed. 

This precipitate ought to be freed 
from the sulphate of soda (formed by 
double decomposition), by means of pro- 
longed washing. Pure» ordinary cellu- 


lose may be incorporated with it by this 
process, producing a new compound, 
cheaper than pure cellulose, although 
possessing the same properties, and ca pa- 
ole of replacing it in all its applications. 

According to the results desired, in 
transparency, color, hardness, etc., the 
most suitable caseinate should be select- 
ed. Thus, if a translucent compound is 
to be obtained, the caseinate of alumina 
yields the best. If a white compound is 
desired, the caseinate of zinc, or of mag- 
nesia, should be chosen; and for colored 
products the caseinates of iron, copper, 
and nickel will give varied tints. 

The process employed for the new prod- 
ucts, with a base of celluloid and casein- 
ate, is as follows: On one hand t'asein is 
dissolved in a solution of caustic soda (100 
parts of water for 10 to 25 parts of soda), 
and this liquid is filtered to separate the 
matters not dissolved and the impurities 
On the other hand, a salt of the base of 
which the caseinate is desired is dis- 
solved, and the solution filtered. It is 
well not to operate on too concentrated a 
solution. Tne two solutions are mixed 
in a re( eptacle provided with a mechan- 
ical stirrer, in order to obtain the in- 
soluble caseinate precipitate in as finely 
divided a state as possible. I'his precip- 
itate should be washed thoroiiglily, so 
as to free it from the soda salt formed by 
double decomposition, but on account of 
its gummy or pasty state, this washing 

f iresents certain difficulties, and should 
)c done carefully. After the washing 
the mass is freed from the greater part 
of water contained, by draining, followed 
by drying, or energetic pressing; then it 
is washed in alcohol, dried or pressed 
again, and is ready to be incorporated in 
the plastic mass of the celluloid. 

For the latter immersion and washing 
it has been found that an addition of 1 to 
5 per cent of borax is advantageous, for it 
renders the mass more plastic, and facil- 
itates the operation of mixing. This 
may be conducted in a mixing appara- 
tus; but, in practice, it is found prefer- 
able to effect it with a rolling mill, oper- 
ating as follows: 

The nitro-cellulose is introduced in 
the plastic state, and moistened with a 
solution of camphor in alcohol (40 to 50 
parts of camphor in 50 to 70 of alcohol 
lor 100 of nitro-cellulose) as it is prac- 
ticed in celluloid factories. 

This plastic mass of nitro-ceHulo.se is 
placed in a rolling mill, the cylinders of 
which are slightly heated at the same 
time as the caseinate, prepared as above; 
then the whole mass is worked by the 
cylinders until the mixture of the two 
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is perfectly homogeneous, and the final 
mass is sufficiently hard to be drawn out 
in leaves in the same way as practiced 
foi^ure celluloid. 

These leaves are placed in hydraulic 
resses, where they are compressed, 
rst hot, then cold, and the block thus 
formed is afterwards cut iido leaves of the 
thickness desired. These leaves are 
dried in an apparatus in the same way 
as ordinary celluloid. The product 
resembles celluloid, and has all its prop- 
erties. At 90° to 100° C. (194° to 212° 
F.), it becomes quite plastic, and is 
easily molded. It may be sawed, filed, 
turned, and carved without difficulty, 
and takes on a superb polish. It burns 
less readily than celluloid, and its com- 
bustibility diminishes in proportion as 
the percentage of caseinate increases; 
finally, the cost price is less than that of 
celluloid, and by using a large proportion 
of caseinate, products may oe manu- 
factured at an extremely low cost. 

Phosphate of Casein and its Pro- 
duction. — The process is designed to 
produce a strongly acid compound of 
phosphoric acid and casein, practically 
stable and not hydroscopic, which may 
be employed as an acid ingredient in 
bakers^ yeast and for other purposes. 

Tlie phosphoric acid may be obtained 
by any convenient method; for example, 
by decompo.sing dicalcic or monocaicic 
phosphate with sulphuric acid. The 
commercial phosphoric acid may also be 
employed. 

The casein may be precipitated from 
the skimmed milk by means of a suitable 
acid, and should be washed with cold 
water to remove impurities. A casein- 
ate may also be employed, such as a 
compound of casein and an alkali or 
an alkaline earth. 

The new compound is produced in the 
following way: A sufficient quuriity of 
phosphoric acid is incorporated A\ith the 
casein or a caseinate in such a way as to 
insure sufficient acidity in the resulting 
compound. The employment of 23 to 
25 parts by weight of phosphoric acid 
with 75 to 77 parts of casein constitutes 
a good proportion. 

An aqueous solution of phosphoric 
acid is made, and the casein introduced 
in the proportion of 25 to 50 per cent of 
the weight of the phosphoric acid pres- 
ent. The mixture is then heated till the 
curdled form of the casein disappears, 
and it assumes a uniform fluid form. 
Then the mixture is concentrated to a 
syrupy consistency. The remainder of 
the casein or of toe caseinate is added 


and mixed with the solution until it is 
intimately incorporated and the mass 
becomes uniform. The compound is 
dried in a current of hot air, or in any 
other way that will not discolor it, and it 
is ground to a, fine powder. The inti- 
mate union of the pnosphoric acid and 
casein during the gradual concentra- 
tion of the mixture and during the grind- 
ing and drying, removes the hydroscopic 
property of the phosphoric acid, and 
produces a dry and stable product, 
which may be regarded as a hyperphos- 
phate of casein. When it is mixed with 
water, it swells and dissolves slowly. 
When this compound is mingled with its 
equivalent of sodium bicarbonate it 
yields about 17 per cent of gas. 

CASEIN CEMENTS: 

See Adhesives. 

CASEIN Vi^ISH: 

See Varnishes. 

CASKS : 

To Render Shrunken Wooden Casks 
Watertight. — When a wooden receptacle 
has dried up it naturally cannot hold the 
water poured into it for the purpose of 
swelling it. and the pouring has to be 
repeated many times before the desired 
end is reached. A much quicker way is 
to stuff the receptacle full of straw or bad 
hay, laying a .stone on top and then filling 
the vessel with water. Although the 
water runs off again, the moistened 
.straw remains behind and greatly assists 
the swelling up of the wood. 

CASSIUS, PURPLE OF: 

See Gold. 

CASKET TRIMMINGS: 

See Castings. 

CASTS (PLASTER), PRESERVATION 
OF: 

See Plaster. 

CASTS, REPAIRING OF BROKEN: 

See Adhesives and Lutes. 

CASTS FROM WAX MODELS: 

See Modeling. 

Casting 

Castings Out of Various Metals. — Un- 
til recent years metal castings were all 
made in sand molds; that is, the patterns 
were used for the impressions in the 
sand, the same as iron castings are pro- 
duced to-day. Nearly all of the softer 
metals are now cast in brass, copper, 
Einc, or iron molds, and only the silver 
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and German silver articles, like wire 
real bronze, are cast the old way, in sand. 
Aluminum can be readily cast in iron 
molds, especially if the molds have been 
previously heated to nearly the same 
temperature as the multrn aluminum, 
and after the molds are full the metal is 
cooled fifradually and the casting taken 
out as soon as cooled enough to prevent 
breaking from the shrinkage. Large 
bicycle frames have been successfully 
cast in this mariner. 

The French bronzes, which are imi- 
tations, are cast in copper or brass molds. 
The material used is principally zinc and 
tin. and an unlimited number of castings 
can be made in the mold, but if a real 
bronze piece is to be produced it miLst be 
out of cc»pper and the mold made in 
sand. To make the castings hollow^ 
with sand, a core is required. This fills 
the inside of the figure Ho that the molten 
copper runs around it, and as the core is 
maae out of sand, the same nan be after- 
wards washed out. If the casting is to be 
hollow and is to be cast in a metal mold, 
then the process is very simple. The 
mold is filled with molten metal, and 
when the operator thinks the desired 
thickness has cooled neit to the walls, he 
pours out the balance. An experienced 
man can make hollow casting.s in this 
way, and make the walls of any thick- 
ness. 

Casket hardware trimmingf, which 
are so extensively used cm coflins, es- 
pecially the handles, are nearly all cast 
out of tin and antimony, and in brass 
molds. The inctal used is brittle, and 
requires strengthening at the weak por- 
tions, and this is mostly done with wood 
filling or with iron rods, which are 
fiecuried in the molds before the metal is 
poured in. 

Aluminum castings, which one has 
procured at the foundries, are usually 
alloyed with zinc. This has a close afTin 
ity with aluminum,^ and alloys readily; 
but this mixture is a detriment and 
cau.se.s much trouble afterwards. While 
this alloy assists the molder to produce 
his castings easily, on the other hand it 
will not polish w'cll and will corrode in 
a short time. Those difficulties may be 
avoided if pure aluminum is used. 

Plaster of Paris molds are the easiest 
made for pieces where oniy‘a few cast- 
ings are wanted. The only difficulty b 
that it requires a few days to dry the 
plastei thoroughly, and that is abso- 
lutely necessary tc use them successfully. 
Not only can the softer metals be run 
mto plaster molds, but gold and silver 
can be run into them. A plaster mold 


should be well smoked over a gaslight^ 
or until well covered with a layer of soot, 
and Mie metal should be poured in as 
cool a state ns it will run. 

To Prevent the Adhesion of Modeling 
Sand to Castings. — Use a mixture of 
finely ground coke and graphite. Al- 
though the former material is liighly por- 
ous, possessing this quality even as a 
fine powder, and the fine pulverization 
is a clifricult operation, still the invention 
attains its purpose of producing an ab- 
solutely smooth surface. This is ac- 
complished by mixing both substances 
intimately and adding melted rosin, 
w’hereupon the whole mass is exposed to 
heal, so that the rosin decomposes, its 
carbon residue filling up the finest pores 
of the coke. The rosin, in melting, 
carries the fine graphite particles along 
into the pores. After cooling the mass 
is p-st ground in edge mills, then again in 
a suitable manner and sifted. Sur- 
prising results are obtained with this 
material. It is advisable to take pro- 
portionately little graphite, as the dif- 
ferent co-efficients of expansicn of the 
two substances may easily exorcise a dis- 
turbing action. One-fifth of graphite, 
in respect to the whole mass, gives the 
best recults, but it is advisable to add 
plenty of rosin. The liquid ndxture 
must, before burning, possess the con- 
sbtency of mortar. 

Sand Holes in Cast-Brass Work.^ 
Cast-brass work, when it presents nu- 
merous and deep sand holes, should bt 
well dipped into the dipping acid before 
being polished, in order tnorougldy to 
dean these objectionable cavities; and 
the polishing should be pushed to an ex- 
tent siifTicieiu to obliterate the smaller 
sand holes, if possible, a-s this class of 
w'ork looks very unsightly, when plated 
and finished, if pitted all over with mi- 
nute hollows. The larger holes cannot, 
without considerable labor, be obliter- 
ated: indeed, it not infrequently happen# 
that in endeavoring to work out such 
cavities they become enlarged, as they 
often extend deep into the body of the 
metal. An experienced hand knows 
how far he dare go in polishing work of 
this awkward character. 

Black Wash for Casting Molds.— 
Gumlac, 1 part; wood spirit, 2 parts; 
lampblack, in sufficient quantity to color. 

How to Make a Plaster Cast of a Coin 
or Medal. — The most exact observ- 
ance of any written or printed directions 
is no guarantee of success. Practice 
alone can give expertuess in this werk. 
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The conipouftfon of one mold is of the 
most varied* but the materials most gen- 
erally used are plaster of Paris and brick 
dust, in the proportion of 2 parts of the 
first to 1 of tne second, stirred in water, 
with the addition of a little sal ammo- 
niac. The best quality of plaster for 
this purpose is the so-oallpd alabaster, 
and the brick dust should be as finely 
powdered as possible. The addition of 
clay, dried and very finely powdeied, is 
recommended. With very delicate ob- 
jects the proportion of plaster may be 
slightly increased. The dry material 
should be thoroughly mixed before the 
addition of water. 

As the geometrically exact contour of 
the coin or medal is often the cause 
of breaking of the edges, the operator 
sometimes uses wax to make the edges 
appear half round and it also allows the 
casting to be more easily removed from 
the second half of the mold. Each half 
of the mold should be about the thickness 
of the finger. The keys, so called, of 
every plaster casting must not be for- 
otten. In the first casting some little 
alf-spherieal cavities should be scooped 
out, which will appear in the second half- 
round knobs, and which, by engaging 
with the depressions, will ensure exact- 
ness in the finished mold. 

After the plaster has set, cut a canal 
for the flow of the molten casting mate- 
rial, then dry the mold thoroughly in 
pn oven strongly heated. The halves 
are now ready to be bound together with 
a light wire. When bound heat the 
mold gradually and slowly and let the 
mouth of the canal remain underneath 
while the heating is in progress, in order 
to prevent the possible entry of dirt or 
foreign matter. The heating should be 
continued as long as there is a suspicion 
of remaining moisture. When finally 
assured of this fact, take out the mold, 
open it, and blow it out, to make sure of 
absolute cleanness. Close i ud bind 
again and place on a hearth of fine, hot 
sand. The mold should still be glowing 
when the casting is made. The ladle 
should contain plenty of metal, so as to 
hold the heat while the casting is being 
made. The presence of a little zinc in 
the metal ensures a sharp ^ casting. 
Finally, to ensure success, it is always 
better to provide I. wo molds in case of 
accident. F.ven the most practiced 
metal moUlers take this precaution, es- 
pecially when casting delicate objects. 

How to Make Castings of Insects. — 
The object — a dead beetle, for example 
— is first arranged in a natural position* 


and the feel are connected with an oval 
rim of wax. It is then fixed in the cen- 
ter of a paper or wooden box by means of 
pieces of fine wire, so that it is perfectly 
free, and thicker wires are run from the 
sides of the box to the object, which sub- 
sequently serve to form air channels in 
the mold by their removal. A wooden 
stick, tapering toward the bottom, is 
placed upon the back of the insect to 
produce a runner for casting. The box 
IS then filled up with a paste with 3 
parts of plaster of Paris and 1 of brick 
dust, made up with a solution of alum 
and sal ammoniac. It is also well first to 
brush the object with this paste to pre- 
vent the formation of air bubbles. Af- 
ter the mold thus formed has set, the 
object is removed from the interior by 
first reducing it to ashes. It is, there- 
fore, allowca to dry, very slowly at first, 
by leaving in the shade at a normal tem- 
perature (as in India this is much higher 
than in our zone, it will he necessary to 
place the mold in a moderately warm 
place), and afterwards heating gradually 
to a red heat. This incinerates the ob- 
ject, and melts the waxen base upon 
which it is placed. The latter escapes, 
and is burned as it does so, and the ob- 
ject, reduced to fine ashes, is removed 
through the wire holes as suggested 
above. The casting is then made jd the 
ordinary manner. 

Casting of Soft Metal Castings.—I.— It 
is often difficult to form flat back or hall 
castings out of the softer metals so that 
they will run full, owing mostly to the 
thin edges and frail connections. In- 
stead of using solid metal backs for the 
molds it is better to use cardboard, or 
heavy, smooth paper, fastened to a 
wooclen board fitted to the back of the 
other half of the mold. By this means 
very thin castings may be produced that 
would be more difficult with a solid 
metal back. 

II. — To obtain a full casting in brass 
molds for soft metal two important 

{ mints should be observed. One is to 
lave the deep recesses vented so the air 
will escape, and the other is to have the 
mold properly blued. The bluing is 
best done by dipping the mold in sul- 
phuric acid, then placing it on a gas 
stove until the mold is a dark color, 
llnle.ss this bluing is done it will be im- 
possible to obtain a sharp casting. 

Drosses. — All the softer grades of 
metal throw off consideralue dross, 
which is iisuaPy skimmed off; especially 
with tin and its composition. Should much 
of this gather on the top of the molten 
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metal, thf- drosses should all be saved* 
and melted down wheu there is enough 
for a kettle full. Dross may be remelted 
five or six times before all the good 
metal is out. 

Fuel. — Where a good soft coal can be 
had at a low price, as in the middle West, 
this is perhaps the cheapest and easiest 
fuel to use; £^nd, besides, it has some ad- 
yanta^s over gas, which is so much used 
in the Ea‘»t. A soft-coal fire can be regu- 
lated to keep the metal at an even tem- 
erature, and it is especially handy^ to 
eep the metal in a molten state during 
the noon hour. This refers particularly 
to the gas furnaces that are operated 
from the power plant in the shop; when 
this power shuts down during tne noon 
hour the metal becomes chilled, and 
much time is lost by the remelting after 
one o'clock, or at the beginning in the 
morning. 

Molds. — I. — Brass molds for the cast- 
ing of soft metal ornaments out of bri- 
taiinia, pewter, spelter, etc., should be 
made out of brass that contains enough 
zinc to produce a light-colored brass. 
While this hard brass is more difficult 
for the mold maker to cut, the superior- 
ity over the dark red copper-coiored brass 
is that it will stand more heat and 
rougher usage and thereby offset the 
extra labor of cutting the hard brass. 
The mold should be heavy enough to re- 
tain sufTieient heat while 4lie worker 
is renunirig a finished casting from the 
mold so that the next pouring will come 
full. If the mobl is loo light it cwls 
niore quickly, and consequently the cast- 
ings are chilled and will nut run full. 
Wlicrc the molds are heavy enough they 
will admit the use of a swab and water 
after each pouring. This chills the 
casting so that it can be removed easily 
with the plyers. 

II. — Molds for the use of soft metal 
castings may be made out of soft metal. 
This IS done with articles that are not 
numerous, or not often used; and may 
be looked upon as temporary. The 
molds are made in part the same as when 
of brass, niid out of tin that contains as 
much hardening as possible. The hard- 
ening consists of antimony and copper. 
This metal mold must be painted over 
several limes \Mth Spanish red, which 
tends to prevent the nictal from melt- 
ing. I'he metal must not be used too 
hot, otherwise it will melt the mold. By 
a little careful manipulation many pieces 
can be cast with these molds. 

III. — New iron or brass molds must 
be blued before they can be used for 


casting purpoaea. This n done by 
placing toe mold face downward on a 
charcoal fire, or by swabbing with sul- 
phuric acid, then placing over a gas 
name or charcoal fire unbu the mola is 
perfectly oxidized. 

IV. — A good substantial mold for 
small castings of soft metal is made of 
brass. ^ The expense of making the cast 
mold is considerable, however, and, on 
that account, some manufacturers are 
making their molds by electro-deposition. 
This produces a much cheaper mold, 
which can be made very quicxly. The 
electro-deposited mold, however, is very 
frail in comparison with a brass casting, 
and consequently must be handled very 
carefully to keep its shape. The elec- 
tro-deposited ones are made out of cop- 
per, and the backs filled in with a softer 
metal. The handles are secured with 
screws. 

Plaster Molds. — Castings of any metal 
can be done in a plaster mold, provide<l 
the mold has driea, at a moderate heat, 
for several days. Smoke the mold well 
with a brand of rosin to insure a full 
cast. Where there are only one or two 
ornaments or figures to cast, it may be 
done in a mold made out of dental plaster. 
After the mold is made and set enough 
so that it can be taken apart, it should oe 
placed in a warm place and left to dry 
for a day or two. When ready to use 
the inside should be well smoked over 
a gaslight; the mold should be weu 
w’armed and the metal must not be too 
hot. Very good castings may be ob- 
tained this way; the only objection being 
the length of time needed for a thorough 
drying of the mold. 

Temperature of Metal. — Metals for 
casting purposes should not be over- 
heated. If any of the .softer metals show 
blue colors after cooling it is an indi- 
cation that the metal is too hot. The 
metal should be heated enough so that it 
can l>e poured, and the finisoed casting 
have a oright, clean appearance. The 
mold may be very warm, then the meta^ 
need not be so hot for bright, clean cast- 
ings. Some of the metals will not star4<h 
reheating too often, as this will cause them 
to run sluggi.sh. Britannia metal should 
not he skimmed or stirred too much, 
otherwise there will be too much loss io 
the dross. 

CASTING IN WAX : 

See Modeling. 

CASTINGS, TO SOFTEN IRON: 

See Iron. 
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Purif 3 riiig; Rancid Castor Oil. — To 
clean rancid castor oil mix 100 parts of 
the oil at 05^ b\ with a mixture of 1 part 
of alcohol (90 per cent) and 1 part of 
sulphuric acid. Allow to settle for 24 
hours and then carefully decant from 
the precipitate. Now i^asli with warm 
water, boiling for ^ hour; allow settle 
for 24 hours in well closed vessels, after 
which time the purified oil may be taken 
off. 

How to Pour Out Castor Oil.— -Any one 
who has tried to pour castor oil from a 
square, d-gallon can,^ when it is full, 
knows how diflicult it is to avoid a mess. 
This, however, may be avoided by hav- 
ing a hole punched in the cap which 
■crews onto tiie can, and a tube, 2 inches 
long and | of an inch in diameter, sol- 
dered on. With a wire nail a hole is 
punched in the top of the can between the 
screw cap and the edge of the can. This 
will admit air while pouring. Resting 
the can on a table, with the screw-cap 
tube to the rear, the can is carefully tilted 
forward with one hand and the shop 
bottle held in the oilier. In this way the 
bottle may be filled without spilling anv 
of the oil and that, too, without a funnel. 
)t is preferable to ro.st the can on a table 
when pouring from a 1- or 2-gallon 
square varnisli ran, when filling shop 
bottles. With the opening to the rear, 
the can is likewise tilted forward slowly 
so as to allow the surface of the licjuid to 
become “at rest.*' Kvcii mobile liquids, 
such as spirits of turpentine, may be 
poured into shop bottles Vitiioiit a fun- 
nel. Of course, the main thing is that 
the can be lowered slowly, otherwise the 
first portion may spurt out over the bot- 
tle. With 5-gallon round cans it is 
possible to fill shop bottles in the same 
manner by resting the can on a box or 
counter. When a funnel is used for non- 
greasy lit^uids, the funnel may slightly 
raised with the thumb and little finger 
from the neck of the bottle, while hold- 
ing the bottle by the neck between the 
middle and ring fingers, to allow egress 
of air. 

Tasteless Castor Oil. — 

I. — Pure castor oil. . 1 pint 

Cologne spirit . 3 fluidoum.es 

Oil of winter- 

green 40 minims 

Oil of sassafras. 20 niinjms 

Oil of anise 15 minims 

Saccharine 5 grain.s 

Hot water, a sufficient quantity. 

Place the castor oil in a gallon bottle. 
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Add a pint of hot water and shake vig« 
orously for about 15 minutes. Then 
pour the mixture into a vessel with a 
stopcock at its base, and allow the mix* 
ture to stand tor 12 hours. Draw off 
tbe oil, excepting tbe last portion which 
most be rejected. Dissolve the e.ssential 
oils and saccharine in tlie cologne spirit 
and add to the washed castor oil. 

II. — First prepare an aromatic solution 


of saccharine as follows. 

Refined saccharine. . 25 parts 

Vanillin 5 parts 

Absolute alcohol .... 950 parts 
Oil of cinnamon ... 20 parts 


Dissolve the saccharine and vanillin 
in the alcohol, then add Mie cir laiuon oil, 
agitate wejj and filter. Of ‘'quid add 
20 parts to 980 parts oi c*.. oil and 
mix by agitation. Castor c.< like cod- 
liver oil, may be rendered n^ari / taste- 
less, it is claimed, by treating ii as fol- 
lows: Into a matrass of suitable size put 
50 parts of freshly roasted coffee, ground 
as fine as possible, and 25 parts of puri* 
tied and freshly prepared bone or ivory 
black. Pour over the mass 1,000 parts 
of the oil to be deodorized and rendered 
tasteless, and mix. Cork the containei 
tightly, put on a water bath, and raise 
the temperature to about 140® F. Keep 
at this heat from 15 to 20 minutes, theu 
let cool down, slowly, to 90®, at which 
temperature let stand for 3 hours. 
Finally filter, and put up in small, well- 
stoppered bottles. 


HI. — Vanillin S grains 

Garantose 4 grains 

Ol. menth. pip.. . . 8 minims 

Alcoholis 3 drachms 

Ol. ricinus 12 ounces 

Ol, olivte (im- 
ported), quan- 
tity sufficient .. . 1 pint 

M. tt. sol. 


Mix vanillin, garantose. ol. menth 
pip. with alcohol and add castor oil and 
olive oil. 

Dose: One drachm to 2 fluidounces. 
IV. — The following keeps well: 


Castor oil 24 parts 

Glycerine 24 parts 

Tincture of orange 

peel 8 parts 

Tincture of senega 2 parts 

Cinnamon water 


enough to make. 100 parts 
Mix and make an emulsion. Dose i^ 
1 tablespoonful. 

V. — One part of common cooking mo- 
lasses to 2 of castor oil is the best dis- 
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guise for the taste of the oil that can be 


used. 

VI.— Castor oil i } ounces 

Powdered acacia. . 2 drachms 

Sugar 2 drachms 

Peppermint water. 4 ounces 


Triturate the sugar and acacia* adding 
the oil gradually; when these have been 
thorou^ly incorporated add the pep- 
permint water in small portions, tritu- 
rating the mixture until an emulsion is 
formed. 

VII. — This formula for an emulsion 
is said to yield a fairly satisfactory prod- 


uct: 

Castor oil 500 c.c. 

Mucilage of acacia 125 c.c. 
Spirit of gaultheria 10 grams 

Sugar 1 gram 

Sodium bicarbonate. 1 gram 

VIII. — Castor oil 1 ounce 

Compound tinc- 
ture of carda- 
mom 4 drachms 

Oil of wintergreen 3 drops 
Powdered acacia.. 3 drachms 

Sugar 2 drachms 

Cinnamon water enough to 
make 4 ounces. 

X. — Castor oil 12 ounces 

Vanillin 3 grains 

Saccharine 4 grains 

Oil of peppermint. 8 minims 

Alcohol ^ 3 drachms 

Olive oil enough to make 1 pint. 


In any case, use only a fresh oil. 

How to Take Castor Oil. — The disgust 
for enstor oil is due to the odor, not to the 
taste. If the patient grips the nostrils 
firmly before pouring out the dose, 
drinks the oil complacently, and then 
thoroughly cleanses the mouth, lips, 
larynx, etc., with water, removing the 
last vestige of the oil before removing 
the fingers, he will not get the least taste 
from the oil, which is bland and taste- 
less. It all depends upon preventing any 
oil from entering the nose during the 
lime while there is any oil present. 

Castor-Oil Chocolate Lozenges. — 

Cacao, free from oil. 250 parts 

Castor oil 250 parts 

Sugar, pulverized. .. 500 parts 
Vanillin sugar 5 parts 

Mix the chocolate and oil and heat in 
the water, both under constant stirring. 
Have the sugar well dried and add, stir- 
ring constantly, to the molten mass. 
Continue the heat for 30 minutes, then 
pour out and divide into lozenges in the 
usual way. 


CAT DISEASES AND THEIR REME- 
DIES: See Insecticides and Veteri- 
nary Formulas. 

CATATYPY. 

It is a well-known fact that the reac- 
tions of the compounds of silver, plat- 
inum, and chromium in photographic 
processes are generallv voluntary ones 
and that the light really acts only as an 
accelerator, that is to say the chemical 
properties of the preparations also change 
in tne dark, though a longer time is re- 
quired. When these preparations are ex- 
posed to the light under a negative, the 
modification of their chemical proper- 
ties is accelerated in such a way tnat, 
through the gradations of the tone- 
values in the negative, the positive print 
is formed. Now it has been found that 
we also have such accelerators in ma- 
terial substances that can be used in the 
lig^, the process being termed catalysis. 
It is remarkable that these substances, 
called catalyzers, apparently do not take 
part in the process, but bring about 
merely by their presence, decomposition 
or combination of other bodies during or 
upon contact. Hence, catalysis may be 
defined, in short, as the act of changing 
or accelerating the speed of a chemical 
reaction by means of agents which ap- 
pear to remain stable. 

Professor Ostwald and Dr. O. Gros, 
of the Leipsic University, have given the 
name of ‘Vatatypy*^ to the new copying 
process. The use of light is entirely 
done away with, except that for the sake 
of convenience the manipulations are 
executed in the light. All that is neces- 
sary is to bring paper and negative into 
contact, no matter whether in the light 
or in the dark. Hence the negative (if 
necessary a positive may also be em- 
ployed) need not even be transparent, 
for the ascending and descending action 
of the tone values in the positive picture 
is produced only by the quantity in the 
varying density of the silver powder 
contained in the negative. Hence no 
photographic (liglit) picture, but a ca< 
tatypic picture (produced by contact) is 
created, out the nnal result is the same. 

Catatypy is carried out as follows: 
Pour dioxide of hydrogen over the nega- 
tive. which can be done without any 
damage to the latter, and lay a piece of 
paper on (sized or unsized, rough or 
smooth, according to the effect desired); 
by a contact lastii.g a few seconds the 
paper receives the picture, dioxide oi 
nydrogen being destroyed. From a 
single application several prints can be 
made. The acquired picture — still in- 
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visible — may now in the further course 
of the process, have a reducing or o?cy- 
dizing action. As picture-producing 
bodies, the large group of iron salts are 
above all eminently adapted, but other 
substances, such as chromium, manga- 
nese, etc., as well as pigments with glue 
solutions may also be employed. The 
development takes place as follows: 
When the paper whicn has been in con- 
tact with the negative is drawn through 
a solution of ferrous oxide, the protoxide 
is transformed into oxide by the per- 
oxide, hence a yellow positive picture, 
consisting of iron oxide, results, which 
can be readily changed into other com- 
pounds, so that the most varying tones of 
color can be obtained. With the use of 
pigments, in conjunction with a glue 
solution, the action is as follows: In the 
places where the picture is, the layer with 
the pigments becomes insoluble and all 
other dye stuffs can be washed off with 
water. 

The chemical inks and reductions, as 
well as color pigments, of which the pic- 
tures consist, have been carefully tested 
and arc composed of such as are known 
to possess unlimited durability. 

After a short contact, simply immerse 
the picture in the respective solution, 
wash out, and a permanent picture is 
obtained. 

CATERPILLAR DESTROYERS : 

See Insecticides. 

CATGUT: 

Preparation of Catgut Sutures. — The 
catgut is strctclicd lightly over a glass 
plate taniicil in 5 per cent watery extract 
of quebracho, washed for a short time in 
water, subjected to the action of a 4 per 
cent formalin solution for 24 to 48 hours, 
washed in running water for 24 hours, 
boiled in water for 10 to 1,7 minutes, 
and stored in a mixture of absolute al- 
cohol with 5 per cent glycerin and 4 per 
cent carbolic acid. In cxpciiments on 
dugs, this suture material in aseptic 
wounds remained intact for 05 days, and 
was abs<irbcd after 8.8 days. In infected 
wounds it was absorbed after 32 days. 

CATSUP (ADULTERATED): 

See Foods. 

CATTLE DIPS AND APPLICATIONS : 

See Disinfectants and Insecticides. 

CEILING CLEANERS : 

See Cleaning Preparations and Meth- 
ods, and also Household Formulas. 


CELERY COMPOUND. 

Celery (seed ground). 25 parts 
Coca leaves (ground). 25 parts 
Black haw (ground).. 25 parts 
Hyoscyamus leaves 

(ground) 12) parts 

Podophyllum (pow- 
dered) 10 parts 

Orange peel (ground) 6 parts 
Sugar (granulated). . . 100 parts 

Alcohol 150 parts 

Water, q. s. ad 400 parts 


Mix the alcohol with 150 parts of 
water and macerate drugs for 24 hours; 
pack in percolator and pour on men- 
struum till 340 parts is obtained ; dis- 
solve sugar in it and strain. 

CEILING, PLASTER RENEWAL: 

Ceilings which have started to look 
rough, or have begun to flake or peel, may 
be renewed in the following manner: brusn 
over with a solution of 1 oz. of alum to 
1 qt. of water. The excess lime is removed 
in this way, leaving the ceiling smooth and 
white. 

To fill the cracks in a plastered ceiling, 
mix glue water, or calcined plaster with 
water, and apply as a putty. 


Celluloid 

New Celluloid. — M. Orlmann has a» 
certained that turpentine produced bj 
the Pinus larix, generally denominate! 
Venice turpentine, in combination witli 
acetone (dimethyl ketone), yields the best 
results; but other turpentines, such aa 
the American from the Pinus australis, 
the Canada turpentine from the Pinus 
halsamea, the hrench turpentine from 
the Pinus mariiima, and ketones, such 
as the ketone of methyl-ethyl, the ketone 
of di naphthyl, the ketone of methyl- 
oxynaphthyl, and the ketone of dioxy 
naphtnyl, may be employed. 

To put this process in practice, 1,000 
parts of pyroxyliiie is prepared in the 
usual manner, and mixed with 65 parts 
of turpentine, or 250 parts of ketone and 
250 parts of ether; 500 parts or 750 parts 
of metliyl alcohol is added, and a col- 
orant, such as desired. Instead of tur- 
pentine, rosins derived from it may be 
employed. If the employment of cam 
hor is desired to a certain extent, it may 
e added to the mixture. The whole is 
shaken and left at rest for about 12 hours. 
It is then passed between hot rollers, and 
finally pressed, cut, and dried, like or* 
dinary celluloid. 
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The product thus obtained is without 
odor, when camphor is not employed; 
and in appearance and properties it can- 
not be distinguished from ordinary cel- 
luloid, while the expense of production is 
considerably reduced. 

Formol Albumen for Preparation of 
Celluloid. — Formol has the property of 
forming combinations with most albu- 
minoid substances. These are not iden- 
tical with reference to plasticity, and the 
use which may be derived from them for 
the manufacture of plastic substances. 
This difference explains why albumen 
should not be confounded with gelatin 
or casein. With this in view, the Societe 
Anonyme rOyonnaxienne has originated 
the following processes: 

I. — The albumen may be that of the 
egg or that of the blood, which are readily 
found in trade. The formolizing may 
be effected in the moist state or in the 
dry state. The dry or moist alliunicn 
is brought into contact with the solution 
of commercial formol diluted to 5 or 10 
per cent for an hour. Care must be 
taken to pulveri/e the albumen, if it is 
dry. The formol penetrates rapidly 
into the albuminoid matter, and is fil- 
tered or decanted a<id washed with 
water until all the formol in excess has 
completely disappeared; this it is easy to 
ascertain by means of aniline water, 
which produces a turbid white as long 
as a trace of formic aldehyde remains. 

The formol albumen is afterwards 
dried at low temperature by submitting 
it to the action of a current of dry air at 
a temperature not exceeding 107® F. 
Thus obtained, the product appears as 
a transparent corneous substance. On 
pulverizing, it becomes opaque and loses 
its transparency. It is completely in- 
soluble in water, but swells in this 
liquid. 

II. — The formol albumen is reduced 
to a perfectly homogeneous powder, and 
mixed intimately with the plastic matter 
before rolling. This cannot be con- 
sidered an adequate means for effecting 
the mixture. It is necessary to introduce 
the formol albumen, in the course of the 
moistening, either by making an emul- 
sion with camphor alcohol, or by mixing 
it thoroughly with nitro-cellnlo.se, or by 
making simultaneously a thorough mix- 
ture of the three substances. When the 
mixture is accomplished, the paste is 
rolled according to the usual operation. 
The quantity of formol a*bumen to add 
is variable, being diminished according 
to the quantity of camphor. 

Instead of adding the desiccated for- 


mol albumen, it may pieviously be 
swollen in water in order to render it 
more malleable. 

Instead of simple water, alkalinized or 
acidified water may be taken for this pur- 
pose, or even alcoholized Avater. The 
albumen, then, should be pres.sed be- 
tween paper or cloth, in order to remove 
the excess of moisture. 

Plastic Substances of Nitro -Cellulose 
Base. — To manufacture plastic substances 
the Compagnie Fraiiyaise du Celluloid 
commences by submitting casein to a 
special operation. It is soaked with a 
solution of acetate of urea in alcohol; 
for 100 parts of casein 5 parts of acetate 
of urea and 50 parts of alcohol are em- 
loyed. The mass swells, and in 48 
ours the casein is thoroughly penetrat- 
ed. It is then ready to be incorporated 
with the camphored nitro-cellulose. The 
nitro-cellulose, having received the addi- 
tion of camphor, is soaked in the alcohol, 
and the mass is well mixed. The casein 
prepared as described is introduced into 
the mass. The whole is mixed and left 
at rest for 2 days. 

The plastic pulp thus obtained is 
rolled, cut, and dried like ordinary cel- 
lulose, and by the same processes and 
apparatus. The pulp may also be con- 
verted into tubes and other forms, like 
ordinary celluloid. 

It is advisable to subject the improved 
plastic pulp to a treatment with formal 
deliydc for the purpose of rendering in- 
soluble the casein incorporated in the 
celluloid. The plastic product of nitro- 
cellulose base, thus obtained, presents 
in employment the same general proper- 
ties as ordinary celluloid. It may be 
applied to the various manufacturing 
processes in use for the preparation of 
articles of all kinds, and its cost price 
diminishes more or le.ss according to the 
proportion of casein associated with the 
ordinary celluloid. In this plastic prod 
uct various colorants may be incor- 
porated, and the appearance of shell, 
carl, wood, marble, or ivory may also 
e imparted. 

Improved Celluloid.— ^This product ia 
obtained by mingling with celluloid, un- 
der suitable conditions, gelatin or strong 
glue of gelatin base. Iti s clear that the 
replacement of part of the celluloid bv 
the gelatin, oi which the cost is inucn 
less, lowers materially the cost of the 
final product. The result Is obtained 
without detriment to the qualities of the 
objects. These are said to be of superior 
properties, having more firmness than 
those of celluloid. And the new material 
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B worked more readily than the celluloid 
en^loyed alone. 

The new product may be prepared in 
open air or in a closed vessel under pres- 
sure. When operated in the air, the gel- 
cHn is first immersed cold (in any form, 
and in a state more or less pure) in alco- 
hol marking about 140° with the 
addition of a certain quantity (for exam- 
ple, 5 to 10 per cent) of crystallizable 
acetic acid. In a few hours the material 
has swollen considerably, and it is then 
introduced in alcohol of about 90 percent, 
and at the same time the celluloid pulp 
(camphor and gun cotton), taking care 
to add a little acetone. The proportion 
of celluloid in the mixture may be 50 to 
75 per cent of the weight of the gelatin, 
more or Ic.ss, accor<ling to the result 
desired. After heating the mixture 
slightly, it is worked, cob I, by the rollers 
ordinarily employed for celluloid and 
other similar pastes, or by any other suit- 
able methods. 

The preparation in a closed vessel does 
not diner from that which has been de- 
scribed, except for the introduction of 
the mixture of gelatin, celluloid, alco- 
hol, and acetone, at the moment wlicn 
the heating is to be uccoiiipli.shcd in an 
autoclave licated with steam, capable of 
.supporting a prcs.sure of 2 to 5 pounds, 
and furnished with a mechanical agita- 
tor. This method <»f pr<K*ecding abridges 
the operation considerably ; the pa.ste 
comes from the autor-lavc well min- 
gled, and is then sub’uitted lo the 
action of rollers. There is but little 
work in distilling the alcohol and ncctic 
acid in the autoclave. These may be 
recovered, and on account of their ev.ap- 
oration the mass presents the desired 
consistency when it reaches the rollers. 
Whichever of the two method.' n{ prep- 
aration may be employcil, sub- 

stance may be rolled as in the ordinary 
proce.ss, if a boiler wu’th agitator i : made 
use of;. the mass may be produce- in any 
form. 

Preparation of Uninflammable Cellu- 
loid. — The operation id this pn^eess by 
Woodward is the following: fn a receiver 
of glass or porcelain, liquened fish gine 
and gum I'lrabic are mlroducec’ and 
allowed to swtll for ^4 hoiLi-s m a very 
dry position, allowing tiie mr to circulate 
freely. The r*ceiver is not covered. 
Afterwards it is heated on a wuier batn, 
piid the coiiients stUicd unf eviiiupie, 
r*v means of a poroeiaiii spa(ula) uuid 
the gum is euiiipleteiy liquefied. Tiic 
beatiug of the mas.s should ru.-t exceed 
77*^ F. Then the gelatin is added in 


such a way that there are no solid pieces. 
The receiver is removed from the water 
bath and colza oil added, while agitating 
anew. When the mixture is complete 
it is left to repose for 24 hours. 

Before cooling, the mixture is passed 
through a sieve in order to retain the 
pieces which may not have been dis- 
solved. After swelling, and the dissolu- 
tion and purification by means of the 
sieve, it is allowed to rest still in the 
same position, with access of air. The 
films formed while cooling may be re- 
moved. The treatment of celluloid 
nece.ssitates employing a solution com- 
pletely colorless and clear. The cellu- 
loid to be treated while it Ls still in the 
pasty state should be in a receiver of 
glass, porcelain, or similar material. 

The mass containing the fish glue is 
poured in, drop by drop, while stirring 
carefully, taking care to pour it in the 
middle of the celluloid and to increase 
the surfac'e of contact. 

When the mixture is complete, the cel- 
luloid is ready to be employed and does 
not produce flame when exposed. 

Tne solution of fi.sh glue may be pre- 

f iared by allowing 200 parts of it to swell 
or 48 hours in 1,000 parts of cold dis 
tilled water. It is then passed through 
the sieve, and tlie pieces which may re- 
main are broken up, in order to mingle 
them thoroughly witli the water. Ten 
parts of kitchen salt are then added, and 
the whole mass passed through the 
sieve. 

This product may be utilized for the 
preparation of photographic films or for 
those used for cinematographs, or for 
replacing hard caoutchouc for the insu- 
lation of electric conductor^, and for the 
prepar.ation of plastic objects. 

Substitute for Camphor in the Prepa- 
ration of Celluloid and Applicable to Other 
Purposes. — In this process commercial 
oil of turpentine, being rectified bj 

distillation over rauslic soda, is .subjected 
to the action of gaseous chlorhydnc acid, 
in order to prothire the solid mono- 
ehlorhydrate of turpentine. After hav- 
by means of the prc««, extracted the 
liquid monochlorhydrate, and after 
several w’ashings with cold water, the 
soiiil matter is desif'caled and introduced 
into an autoclave apparatus capable of 
resisting a pressure of 6 atmospheres. 
Fifty per cent of cau.stic soda, calculated 
on the weight of the monochlorhydrate. 
and mingled with an equal quantity of 
alcohol, is added in the form of a tnick 
solution. The apparatus is closed and 
heated for several hours at the temper- 
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,ture of £84* to 502® F. The material 
is washed leveral times for freeing it 
from the mingled sodium chloride and 
sodium hydrate, and the camphor re- 
sulting from this operation m treated in 
the following manner: 

In an autoclave constructed for the 
purpose, camphene and water strongly 
mixed wdth sulphuric acid arc introduced 
and heated so as to attain 9 pounds of 
pressure. Then an electric current is 
applied, capable of producing the de- 
composition of water. The mass is 
constantly stirred, either mechanically 
or more simply by allowing a little of the 
steam to escape by a tap. In an hour, 
at least, the material is drawn from the 
apparatus, washed and dried, sublimed 
according to need, and is then .suitable 
for replacing camphor in its industrial 
employments, for the camphene is con- 
verted entirely or in greater part into 
camphor, either right-hand camphor, or 
a product optically inactive, according 
to the origin of the oil of turpentine made 
use of. 

In the electrolytic oxidation of the 
camphene, instead of using acidulated 
water, whatever is capable of furnishing, 
under the influence of the eleclric cur- 
rent, the oxygen necessary for the reac- 
tion. such as oxygenized water, barium 
bioxide, and the permanganates, may be 
employed. 

Plastic and Elastic Composition. — 
F«)rmaldchyde has the projHTt^, as known, 
of removing from gelatin its solu- 
bility and its fusibility, but it has also 
another properly, prejudicial in certain 
applications, of rendering the composi- 
tion hard and friable. In order to 
remedy this prej'iidicial action M. Dc- 
borda adds to the gelatin treated by 
means of formaldehyde, oil of turpen- 
tine. or a mixture of oil of turpentine and 
German turpentine or Venire turpentine. 
The adejition removes from the coinpo.si- 
lion its friability and hardne.s.s, imparting 
to it great softness and elasticity. The 
effect is accomplished by a slight pro- 
portion. 5 to 10 per cent. 

Production of Substances Resembling 
Celluloid. — Most of the sub.stitiites for 
camphor in the preparation of celluloid 
are attended w'ith inconveniences limiting 
their employment and .sometimes caus- 
ing their rejection. Thus, in one ca.se 
Ihe celluloid does not allow of the prepa- 
ration of tr'inopqrrnf t»odie<i; in another 
it ocea'^ions too much softne.ss in the 
products maniifactlirpd; and in still an- 
other it dopq not allow of pres.sing, fold- 
ing, or other operations, because the masj 


is too brittle; in still others combinations 
arc produced which n time are affected 
unfavorably by the coloring substances 
emploj'cd. 

Callenberg has found that the haloge- 
noiis derivatives of etherized oils, prin- 
cipally oil of tiirpeiiline, aiol especially 
the solid chloride of tiirf)cntine, which is 
of a snowy and brilliant white, and of 
agreeable odor, arc suitable for yielding, 
either alone or mixeil with camphor or 
one of its substitutes, and combined 
ordinary means with nitrated cedulose, 
or other ethers of cellulose, treated with 
acetic ether, a celliiloidic product, which, 
it is said, is not inferior to ordinary cellu- 
loid and has the advantage of reduced 
cost. 

Elastic Substitute for Celluloid. — 
Acetic cellulose, like nitro-cellulose, can 
be converted into an clastic corneous 
compound. The substancc.s particu- 
larly suitable for the operation are or- 
anic substances containing one or more 
ydroxy, aldehydic, amide, or ketonic 
groups, as well as the ncid amides. Prob- 
ably a bond is formed when lhe.se com- 
binations act on the acetale of celliilo.se, 
but the bond cannot well be defined, 
considering the complex nature of t 'e 
molecule of cellulose. According to the 
mode of preparation, the substances 
obtained form a hard mass, more or less 
flexible. In the soft state, copies of en- 
graved designs can be reproduced in 
Ineir finest details. When hardened, 
they can be cut and polished. In cer- 
tain respects they resemble celluloid, 
without its inflammability, and they can 
be employed in the same manner. 'I hey 
can be produced by the following rneth- 
o<l.s— the licderer prore.«*s: 

I. — Melt together 1 parf of acef.nlc of 
cellulose and H parts f)f phenol at ab^nt 
the temperature of 10 1'’ tf* 122'’ F. When 
a clear solution is obtained nl.are the 
mass of retaelion on plates of glass nr 
metal slightly heale<l aiul .allow it to cool 
gradually. .After a rest of several days 
the mass, which at the oTifset is .similar 
to caoutchouc, is hard ami forms flexible 
plates, which can be worked like cellu- 
loid. 

II. -C 'omp»‘e.es an intimate mixture of 
equal parts of arctic cellulo.se and hy- 
drate of chloride or of aniline, at a tem- 
perature of 122° to 140° F., and proceed 
as in the previou.s case. 

In the .same way a ketone may be em- 
ployed, as acetophenone, or an acid 
amide, as acetamide. 

III. — A transparent, celluloid-like sub- 
stance which is useful for the produc- 
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tion of plates, tubes, and other articles, 
but especially as an underlay for sensitive 
films in photography, is produced by 
dissolving 1.8 parts, by weight, of nitro- 
cellulose in 16 parts of glacial acetic acid, 
with heating and stirring and addition 
of 5 parts of gelatin. After this has 
swelled up, add 7.5 parts, t.y weight, of 
alcohol (96 per cent), stirring constantly. 
The syrupy product may be pressed into 
molds or poured, after furtiicr dilution 
with the said solvents in the stated pro- 

E ortion, upon glass plates to form thin 
lyers. Tne dried articles are well 
washed with water, which may contain a 
trace of soda lye, and dried again. Pho- 
tographic foundations produced in this 
manner do not change, nor attack the 
layers sensitive to light, nor do they be- 
come electric, and in developing they 
remain flat. 

IV. — Viscose is the name of a new 
product of the class of substances like 
celluloid, pegamoid, etc., substances hav- 
ing most varied and valuable appli- 
cations. It is obtained directly from 
cellulose by masceraling this substance 
in a 1 per cent dilution of hydrochloric 
acid. The maceration is allowc<l to con- 
tinue for several hours, and at its close 
the liquid is decanted and the residue 
is pressed off and washed thoroughly. 
The mass (of which wc will suppose 
there is 100 grams) is then treated with a 
20 per cent aqueous solution of sodium 
hydrate, which dissolves it. The solu- 
tion is allowed to stand for 3 days in a 
tightly closed vessel; 1(30 grams carbon 
disulphide are then ad<Ie<i,, the vessel 
closed and allowed to stand for 12 hours 
longer, when it is ready for purification. 
Viscose thus formed is soluble in wafer, 
cold or tepid, and yields a solution of a 
pale brownish ctOor, from which it is 
precipitated by alcohol and sodium 
chloride, which purifies it, but ,st the 
expense of much of its solubility. V so- 
lution of the precipitated article is color- 
less, or of a slightly pale yellow. Under 
the action of lieat, long continued, vis- 
cose is decomposed, yielding cellulo.se, 
caustic soda, and carbon di^siilphidc. 

See also Casein for Celluloid Substi- 
tutes. 

Celluloid of Reduced Infiamn' ability. 
— I. — A practicable method consists in 
incorporating silica, which does not 
harm the essential propcrtie.s of the cel- 
luloid. The material is divided by the 
usual methods, and dissolved by means 
of the usual solvents, to which silica has 
been added, either in the state of amylic, 
ethylic, or methyl salicylate, or in the state 


of any ether derivative of silicic acid. 
The suitable proportions vary according 
to the degree of inflammability desired, 
and according to the proportion of silica 
in the ether derivative employed; but 
sufficient freedom from innammability 
for practical purposes is attained by the 
following proportions: Fifty-five to 65 
parts in volume of the solvent of the 
celluloid, and 35 to 45 parts of the de- 
rivative of silicic acid. 

When the ether derivative is in the 
solid form, such, for instance, as ethyl 
disilicate, it is brought to the liquid state 
by means of any of the solvents. The 
union of the solvent and of the derivative 
is accomplished by mixing the two 
liquids and shaking out the air as 
much as possible. The incorporation 
of this mixture with the celluloid, pre- 
viously divided or reduced to the state of 
chips, is effected by pouring the mixture 
on the chips, or inversely, shaking or stir- 
ring as free from the air as possible. The 
u^ual methods are employed for the des- 
iccation of the mass. A good result 
is obtained by drying very .slowly, pref- 
erably at a temperature not above 10® 
C. (50® F.). The resulting residue is a 
new product scarcely distinguished from 
ordinary celluloid, except that the in- 
herent inflammability is considerably 
reduced. It is not important to employ 
any individual silicate or derivative. A 
mixture of the silicates or derivatives 
mentioned will accomplish the same 
results. 

II. — Any ignited body is extinguished 
in a gaseous medium which is unsuitable 
for combustion; the attempt has there- 
fore been made to find products capable 
of producing an uninflammable gas; and 
products have been .selected that yield 
chlorine, and others producing bromine; 
it IS also necessary tliat these bodies 
should be soluble in a solvent of cellu- 
loid; therefore, among chlorntcd prod- 
ucts, ferric chloride has been taken; this 
is soluble in the ether-alcohol mixture. 

This is the process: An cthcr-alcohol 
solution of celluloid is made; then sn 
ether-alcohol .solution of ferric pcrchlor- 
idc. The two solutions are mingled, and 
a clear, syrupy liquid of yellow color, 
yielding no precipitate, is obtained. The 
liquid IS poured into a enp or any suit- 
able vessel; it is left for spontaneous 
evaporation, and a substance of shell- 
color is produced, which, after washing 
and drying, effects the desired result. 
The celluloid thus treated loses none of 
its properties in pliability and trans- 
parency, and is not only uninflammable, 
but also incombustible. 
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Of bromated compounds, calcium 
bromide has been selected, which pro- 
duces nearly the same result; the product 
obtained fuses in the hame; outside it is 
extinguished, without the power of igni- 
tion. 

It may be objected that ferric perchlor- 
ide and calcium bromide, being soluble 
in water, may present to the cdluloid a 
surface capable of being affected by 
raoist air; blit the mass of celluloid, not 
being liable to penetration by water, fixes 
the milorinated or brominated product. 
Still, as the celluloid undergoes a slight 
detom position, on exposure to the light, 
allowing small quantities of camphor to 
evaporate, the surface of the perchlorin- 
atea celluloid may be hxed by immer- 
sion in albuminous water, after previous 
treatment with a solution of oxalic acid, 
if a light yellow product is desired. 

For preventing the cnlcium bromide 
from eventually oozing on the surface of 
the celluloid, by reason of its deliques- 
cence, it may be fixed by immersing the 
celluloid in water acidulated with sul- 
phuric aqid- #or industrial products, 
such as toilet articles, celluloid with fer- 
ric perehloridc may be employc<l. 

Another method of preparing an un- 
inflammable celluloid, based on the prin- 
ciple above mentioned, consists in mix- 
ing bromide of camphor with cotton 
powfler, adding castor oil to soften the 

C roduct, in order that it, may be less 
riltle. The latter product is not in- 
combustible, but it is im inflammable, 
and its facility of preparation reduces at 
least one-half the apparatus ordinarily 
made use of in the manufacture of cellu- 
oid. The manufacture of this product 
IS not at all dangerous, for the camphor 
bromide is stnctly uninflammable, and 
may be melted without any danger of 
dissolving the gun cotton. 

III. — Dis.solve 25 parts of ordinary 
celliiloidin in 250 parts of acetone and 
add a .solution of 50 parts of magnesium 
chloride in 150 parts of alcohol, until a 
paste results, which occurs with a pro- 
portion of about 100 parts of the former 
solution to 20 parts of the latter solution. 
This paste is carefully mixed and worked 
through, then dried, and gives nn abso- 
lutely incombustible material. 

IV. — Glass-like plates which arc im- 
ervious to acids, salts, and alkalie.s, 
exible, odorless, and infrangible, and 
still possess a transparency similar to 
ordinary glas«, are said to be obtained 
by dissolving 4 to 8 per cent of collodion 
wool (soluble pyroxylin) in 1 per cent of 
ether or alcohol and mixing the soluiion 
with 2 to 4 per cent of castor oil, or a 


similar non-resinifying oil, and with 4 to 
6 per cent of Canada balsam. The in- 
flammability of these plates is claimed to 
be much lc.ss than with others of collo- 
dion, and may be almost entirely obviat- 
ed by admixture of magnesium chloride. 
An addition of zinc white produces the 
appearance of ivory. 

Solvents for Celluloid.— Celluloid dis- 
.solves in acetone, sulphuric ether, alco- 
hol, oil of turpentine, benzine, amyi 


acetate, etc., alone, or in various com- 
binations of these agents. The follow- 
ing are some proportions for solutions 
of celluloid: 

I. — Celluloid 5 parts 

•Amyl acetate 10 parts 

Acetone 16 parts 

Sulphuric ether .... 16 parts 

II. — Celluloid 10 parts 

Sulphuric ether .... 30 parts 

Acetone 30 parts 

Amyl acetate 30 parts 

Camphor 3 parts 

III. — Celluloid 5 parts 

Alcohol 50 parts 

Camphor 5 parts 

IV. — Celluloitl 5 parts 

Amyl acetate 50 parts 

V. — Celluloid 5 parts 

Amyl acetate 25 parts 

Acetone 25 parts 


Softening and Cementing Celluloid. — 
If celluloid is to be warmed only suffi- 
ciently to be able to bend it, a bath in 
boiling water will answer. In steam at 
120® C. (24H® F.). however, it becomes 
so soft that it may be easily kneaded like 
dough, so that one may even imbed in it 
metal, wood, or any similar material. If 
it be intended to soften it to solubility, 
the celluloid must then be scraped fine 
and macerated in 90 per cent alcohol, 
whereupon it takes on the character of 
cement and may be used to join broken 
pieces of celluloid together. Solutions 
of celluloid may be prepared: 1. With 
5 parts, by weight, of celluloid in 1\? 
parts, by weight, each of amyl acetate, 
acetone, and sulphuric ether. 2. With 
10 parts, by weight, of celluloid in 30 
parts, by weight, each of sulphuric ether, 
acetone, amyl acetate, and 4 parts, by 
weight, camphor. 3. With 6 parts, by 
weight, celluloid in 50 parts, by weight, 
alcohol and 5 parts, by weight, camphor. 
4. With 5 parts, bv weight, celluloid in 
50 parts, by weight, amyl acetate. 5. 
Witii 5 parts, by weight, celluloid in 25 
parts, by weight, amyl acetate and 25 
parts, by weight, acetone. 
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It is often desirable to soften celluloid 
so that it will not break when hammered.. 
Dipping it in water warmed to 40® C. 
(104® R) will suffice for this. 

Mending Celluloid. — Celluloid dishes 
which show cracks are easily repaired 
bv brushing the surface repeatedly with 
alcohol, 3 parts, and ether, 4 parts, until 
the mass turns soft and can be readily 
squeezed together. The pressure must 
be maintained for about one day. By 
putting onlv 1 part of ether in 3 parts of 
alcohcH ana adding a little shellac, a ce- 
ment for celluloid is obtained, which, 
applied warm, produces quicker results. 
Another very useful gluing agent for cel- 
luloid receptacles is concentrated acetic 
acid. The celluloid fragments dabbed 
with it stick together almost instantane- 
ously. 

See also Adhesives for Methods of 
Mending Celluloid. 

Printing on Celluloid, — Printing on 
celluloid may be done in the usual way. 
Make ready the form so as to be perfectly 
level on the impression — that is, uniform 
to impressional touch on the face. The 
tympan should be hard. Bring up the 
form squarely, allowing for about a 3- or 
4-sheet cardboard to be withdrawn from 
the tym]ian v/hen about to proceed with 
printing on the celluloid; this is to allow 
for the thickness of the sheet of celluloid. 
Use live but dry and well-seasoned roll- 
ers. Special inks of different colors are 
made lor this kind of press work; in 
black a good card-job quality will be 
found about right, if a few drops of 
copal varnish are mixed with the ink 
before beginning to print. 

Colored Celluloid. — 

Black ; First dip into pure water, then 
into a solution of nitrate of silver; let dry 
in the light. 

Yellow: First immerse in a solution 
of nitrate of lead, then in a concentrated 
■olution of chromate of potash. 

Brown: Dip into a solution of per- 
manganate of potash made strongly 
alkaline by the addition of soda. 

Blue: Dip into a solution of indigo 
neutralized by the addition of soda. 

Red: First dip into a diluted bath of 
nitric acid; then into an ammoniacal 
solution of carmine. 

Green: Dip into a solution of verdi- 
gris. 

Aniline colors may also be employed 
but they are less permanent. 

Bleaching Celluloid. — If the celluloid 
has become discolored throughout, its 
whiteness can hardly be restored, but if 


merely superficially discolored, wipe with 
a woolen rag wet with absolute alcohol 
and ether mixed in equal proportions. 
This dissolves and removes a minute 
superficial layer and lays bare a new 
surface. To restore tue polish ruh 
briskly first with a woolen cloth and fin- 
ish with silk or fine chamois. A little 
leweler’s rouge or putzpomade greatly 
facilitates matters. Ink marks may be 
removed in the same manner. Printer’s 
ink may be removed from celluloid by 
rubbing first with oil of turpentine and 
afterwards with alcohol and ether. 

Process of Impregnating Fabrics with 
Celluloid. — The fabric is first saturated 
with a dilute celluloid solution of tho 
consistency of olive oil, which solution 
penetrates deeply into the tissue; dry 
quickly in a heating chamber and satu- 
rate with a more concentrated celluloid 
solution, about as viscous as molasses. 
If oil be added to the celluloid solution, 
the tpiantity should be small in the first 
solution, e. g., 1 to 2 per cent, in the 
following ones 6 to 8 per cent, while the 
outer layer contains very little or no oil. 
A fabric impregnated in this manner 
possesses a very flexible surface, because 
the outer layer may be very thin, while 
the interior consists of many flexible 
fibers surrounded by celluloid. 
CELLULOID CEMENTS AND GLUi:..^. 

See Adhesives. 

CELLULOID LACQUER: 

See Lacquer. 

CELLULOID PUTTY: 

See Cementa. 


Cements 

(See also Putties.) 

For Adhesive Cements intended for 
repairing broken articles, see Adhe- 
sives. 

Putty for Celluloid. — To fasten cellu- 
loid to wood, tin, etc., use a compound of 
2 parts shellac, 3 parts spirit of cam- 
phor, and 4 parts strong alcohol. 

Plumbers’ Cement. — A plumbers’ ce- 
ment consists of 1 part black rosin, 
melted, and 2 parts of brickdust, thor- 
oughly powdered and dried. 

Cemem roi Steam and Water Pipes.— 
A cement lor pipe joints is made as fol- 
lows: Ten pounds fine yellow ocher; 4 
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pounds ground litharge, 4 pounds whit- 
ing, and h pound of hemp, cut up fine. 
Mix together thoroughly with linseed oil 
to about the consistency of putty. 

Gutter Cement. — Stir sand and fine 
lime into boiled paint skins while hot and 
thick. Use hot. 

Cement for Pipe Joints. — A good ce- 
ment for making tight joints in pumps, 
pipes, etc., is made of a mixture of 15 
parts of slaked lime, 30 parts of graphite, 
and 40 parts of barium sulphate. The in- 
gredients are powdered, well mixed to- 
gether, and stirred up with 15 parts of 
boiled oil. A stiffer preparation can be 
made by increasing the proportions of 
graphite and barium sulphate to SO and 
40 parts respectively, and omitting the 
lime. Anotner cement for the same 
purpose consists of 15 parts of chalk 
and 50 of graphite, ground, washed, 
mixed, and reground to fine powder. To 
this mixture is added 20 parts of ground 
litharge, and the whole mixed to a stiff 
paste with about 15 parts of boiled oil. 
This last preparation possesses the ad- 
vantage of remaining plastic for a long 
time when stored in a cool place. Finally, 
a good and simple mixture for tightening 
screw connections is made from powdered 
shellac dissolved in 10 per cent ammonia. 
The mucinous mass is painted over the 
screw threads, after the latter have been 
thoroughly cleaned, and the fitting is 
screwed home. The 'ammonia soon 
volatilises, leaving behind a mass which 
hardens quickly, makes a tight joint, 
and is impervious to hot and cold water. 

Protection for Cement Work. — A 
coating of soluble glass will impart to 
cement surfaces exposed to ammonia 
not only a protective covering, but also 
increased solidness. 

Cemented surfaces can be protected 
from the action of the weather by re- 
peated coats of a green vitriol solution 
consisting of 1 part of green vitriol and 
8 parts of water. Two coatings of 5 
per cent soap water are said to render 
the cement waterproof; after drying and 
rubbing with a cloth or brush, this coat- 
ing win become glossy like oil paint. 
This application is especially recom- 
mendea lor sick rooms, since the walls 
can be readily cleaned b^ washing with 
soapy water. The coating is rendered 
more and more waterproof thereby. 
The green vitritA solution is likewise 
commendable for application on old and 
new plastering, yince it produces thereon 
waterproof coatings. From old plas- 
tering the loose particles have first to be 
removed by wasbing. 


Puncture Cement. — A patent^ prepa- 
ration for automatically repairing punc- 
tures in bicvcle tires consists of glycerine 
holding gelatinous silica or alumiDum 
hydrate in suspension. Three volumes 
of glycerine are mixed with 1 volume of 
liquid water glass, and an acid is stirred 
in. The resulting jelly is diluted with 3 
additional volumes of glycerine, and 
from 4 to 6 ounces of this fluid are j^aced 
in each tire. In case of puncture, the 
internal pressure of the air forces the fluid 
into the bole, which it closes. 

To Fix Iron in Stone. — Of the quickly 
hardening cements, lead and sulphur, 
the latter is popularly employed. It can 
be rendered still more suitable for pur- 
poses of pouring by the admixture of 
Portland cement, which is stirred into 
the molten sulphur in the ratio of 1 to 3 
parts by weight. The strength of the 
fatter is increased by this addition, since 
the formation of so coarse a crystalline 
structure as that of solidifying pure sul- 
phur is disturbed by the powder added. 

White Portland Cement. — Mix togeth- 
er feldspar, 40-100 parts, by weight; 
kaolin, 100 parts; limestone, 700 parts; 
magnesite, 20-40 parts; and scnliuiii 
chloride, 2.5-5 parts, all as pure a$ 
possible, and heat to 1430® to 1500® C 
(2606® to 2732® F.), until the whole ha; 
become sintered together, and forms a 
nice, white cement-like mass. 

Cement for Closing Cracks in Stoves. 
— Make a putty of reduced iron (iron 
by hydrogen) and a solution of sodium 
or potassium silicate, and force it into 
the crack. If the crack be a very nar- 
row one, make the iron and Jlicate into 
paste instead of putty. This material 
grows firmer and harder the longer the 
mended article is used. 

Cement for Waterpipe. — I. — Mix to- 
gether 11 parts, by weight, Portland 
cement; 4 pa^, by weight, lead white; 
1 part, by weight, litharge; and make to 
a paste with ooiled oil in which 8 per 
cent of its weight of colophony has been 
dissolved. 

II. — Mix 1 part, by weight, torn-up 
wadding; I part, by weight, of quicklime, 
and 3 parts, by weight, of boiled oil. 
This cement must be used as soon as 
made. 

Cement for Pallet Stones. — Place small 
pieces of shellac around the stone when 
in position and subject it to heat. Often 
the lac spreads unevenly or swells up; 
and this, in addition to being unsightly, 
is apt to displace the stone. This can 
be avoided as follows: The pallets arc 
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held in lone sliding tongs. Take a piece 
of shellac, neat it and roil it into a cylin- 
der between the fingers; again heat the 
extremity and draw it out into a fine 
thread. This thread will break off. leav- 
ing a point at the end of the lac. Now 
heat the tongs at a little distance from 
the pallets, testing the of heat by 

touching the ton^s with the shellac. 
When it melts easily, lightly touch the 
two sides of the notch with it; a very 
thin layer can thus be spread over them, 
and the pallet stone can then be placed 
in position and held until cold enough. 
The tongs will not lose the heat sud- 
denly, so that the stone can easily be 
raised or lowered as required. The pro- 
jecting particles of cement can be re- 
moved by a brass wire filed to an angle 
and forming a scraper. To cement a 
ruby pin, or the like, one ma^ also use 
shellac dissolved in spirit, applied in the 
consistency of syrup, and liquefied again 
by means of a hot pincette, b^ seizing 
the stone with it. 

DENTAL CEMENTS. 

Fairthome’s Cement. — Powdered glass, 
5 parts; powdered borax, 4 part^; silicic 
acid, 8 parts; zinc oxide, 200 parts. 
Powder very finely and mix; then tint 
with a small quantity of golden ocher or 
manganese. The compound, mixed be- 
fore use with coiK'ciitrated syrupy zinc- 
chloride solution, soon becomes as hard 
as marble and constitutes a very durable 
tooth cement. 

Huebner’s Cement. — Zinc oxide, 500.0 
parts; powdered manga ncs^e, 1.5 parts; 
yellow ocher, powdered, 1. 5-4.0 parts; 
powdered borax. 10.0 parts; powdered 
glass, 100.0 parts. 

As a binding liquid it is well to use 
acid-free zinc chloride, which can be 
prepared by dissolving pure zinc, free 
trom iron, in concentrated, pure, hydro- 
chloric acid, in such a manner t^at zinc 
is always in excess. When no more hy- 
drogen is evolved the zinc in excess is 
still left in the solution for some time. 
The latter is filtered and boiled down to 
the consistency of syrup. 

Commercial zinc oxide cannot he em- 
ployed without previous treatment, be- 
cause it is too loose; the denser it is the 
better is it adapted for dental cements, 
and the harder the latter will be. For 
this reason it is well, in order to obtain a 
dense product, to stir the commercial 
pure zinc oxide into a stiff paste with 
water to which 2 per cent of nitric acid 
has been added; the paste is dried and 
heated for some time at white beat iu a 
Hessian crucible. 


After cooling, the zinc oxide, thus ob 
tained, is very finely powdered and kept 
in hermetically sealed vessels, so that 
it cannot absorb carbonic acid. The 
dental cement prepared with such zinc 
oxide turns very hard and solidifies with 
the concentrated zinc-chloride solution in 
a few minutes. 

Phosphate Cement. — Concentrate pure 
phosphoric acid till semi-solid, and mix 
aluminum phosphate with it by heat- 
ing. For use, mix with zinc oxide to 
the consistency of putty. T'lie cemeni 
is said to set in 2 minutes. 

Zinc Amalgam, or Dentists’ Zinc. — 
This consists of pure zinc filings com- 
bined with twice their weight of mercury 
a gentle heat being employed to rende- 
the union more complete. It is best ap 
plied as soon as made. Its color is gray 
and it is said to be effective and durable. 

Sorel’s Cement. — Mix zinc oxide with 
half its bulk of fine sand, add a solu- 
tion of zinc chloride of 1.260 specific 
gravity, and rub the whole thoroughly 
together in a mortar. The mixture 
must be applied at once, as it hardens 
very quickly. 

Metallic Cement. — Pure tin, with a 
small proportion of cadmium and suf- 
ficient mercury, forms the most lasting 
and, for all practical purposes, the least 
objectionable amalgam. Melt 2 parts 
of tin with 1 of cadmium, run it into in- 
gots, and reduce it to filings. Form 
those into a fluid amalgam with mercury, 
and squeeze out the excess of the latter 
through leather. Work up the solid 
residue in the hand, and press it into the 
tooth. Or melt some beeswax in a nip- 
kin, throw in 5 parts of cadmium, and 
when melted ada 7 or 8 parts of tin in 
small pieces. Pour the melted metals 
into an iron or wooden box, and shake 
them until cold, so as to obtain the alloy 
in a powder. This is mixed with 2J to 
3 times its weight of mercury in the palm 
of the hand, and used as above described. 

CEMENT FOR FILM: 

To cement together celluloid and cine- 
matograph films use the following — 

Soak 25 ounces isinglass in cold water 
until it becomes softy then press out the 
superfluous water, and place it in a pan 
over heat until it hmmes tacky or into 
a heavy liquid. 

Separately dlssolvv In 5 ounces of al- 
cohol, 2 ounces of gnm ammoniac and 1 
ounce of crum mastic and into this add 
the isinglass liquid. Stir the resulting 
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lieflvv cement rather briskly until well 
mixed. Clean well celluloid pieces to be 
cemented before using above cement. 


CHALK FOR TAILORS. 

Knead together ordina^ pipe clay, 
moi.Htened with ultramarine blue for 
blue, finely ground ocher.for yellow, eh ., 
until they are uniformly mixed, roll out 
into thin .sheets, cut and press into wood- 
en or me^llic molds, well oiled to pre- 
vent sticking, and allow to dry slowly at 
ordinary temperature or at a very gentle 
heat. 


CHAPPED H^DS: 

See Cosmetics. 

CHARTA SmAPIS: 

See Mustard Paper. 

CHARTl^USE : 

See Wines and Liquors. 


Ceramics 

GROUWD CERAMICS— LAYING OIL 
FOR: 

See Oil. 

Notes for Potters, Glass-, and Brick- 
mr kers. --It is of the highest importance 
in ''electing oxides, minerals, etc., for 
manufacturing different articles, for 
P'thers* use, to secure pure goods, es- 
pecially in the purchase of the following: 
licad. manga ne.se, oxide of zinc, borax, 
whiting, oxide of iron, and oxi<le of 
cohalt. The (lifferent ingredients com- 
prising any given color or glaze should 
be thoroughly mixed before being cal- 
cined, otherwise the mass will be of a 
Streaky or variegated kind. Calcination 
requires care, especially in the manu- 
facture «if enamel colors. Ovcr-firiiig, 
particularly of colors or enamels com- 
posed in part of lead, borax, antimony, or 
litharge, causes a dullness of .shade, or 
film, that reduces their value for decora- 
tive purposes, where clearness and bril- 
liancy are of the first importance. 

To arrest the unsightly defect of 
‘‘crazing,** the following have been the 
most successful methods cmployi>;d, in 
the order given: 

I. — Flux made of 10 parts tincal; 4 
parti oxide of xinc; 1 part soda. 


II. — A ealdiiatioD of 5 parts oxide of 
zinc; 1 part pearl ash. 

III. — Addition of raw oxide of zinc, 
6 pounds to each hundredweight of 
glaze. 

To glazed brick and tile makers, whose 
chief difficulty appears to be the produc- 
tion of a slip to suit the contraction of 
their clay, and adhere strongly to either 
a clay ora burnt brick or tile, the follow- 
ing method may be recommended: 

Alix together: 


Hal! clay 10 parts 

(.'oni wall stone 10 parts 

f ‘hiiia clay 7 parts 

Flint ().\ par^s 


To be mixed and lawned one wcea 
before use. 

To Cut Pottery. — Pottery or any s(»ft 
or even hard stone substance <-an be cut 
uithoiit chipping by a disk of soft iron, 
the edge of wnich has been charged w ith 
emery, diamond, or other grinding pow- 
der, that can be obtained at any tool 
Hfrcncy. The cutting has to be done 
a liberal supply of wat<T fed con- 
tinually to the revolving disk and the 
substance to be cut. 

BRICK AND TILEMAKERS* GLAZED 
BRICKS : 

White. — When the brick or tile leaves 
the press, with a very soft brush cover tlic 
part to be glazed with No. 1 Slip; after- 
wards dip the face in the same mixture. 


No. I Slip, — 

Same clay as brick . . 9 parts 

Flint 1 part 

Hall clay 5 parts 

China 4 parts 


Allows the brick to remain slowly dry- 
ing for 8 to 10 hours, then when moist 
dip in the white body. 

White Body. — 

China clay parts 

Ball clay 8 parts 

Feldspar 8 parts 

Flint 4 parts 

The brick should now be dried xiov ly 

but thoroughly, and when perfectly dry 
dip the face in clean cold water, and im- 
mediately afterwards in glaze. 


Hard Glaze.—. 

Feldspar 18 parts 

Cornwall stone 31 parts 

Whiting. ij parts 

Oxide of zinc 1 ^ parts 

Plaster of Paris | part 
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Soft Glaze.*— 

W^hitelead IS parts 

Feldspar. 20 parts 

Oxide of zinc 3 parts 

Plaster of Paris 1 part 

Flint glass 13 parts 

Cornwall stone 3 A parts 

Paris white i\ parts 

Where clay is used that will stand a 
very high fire, the white lead and glass 
may be left out. A wire brush should 
now be used to remove all superfluous 
laze, etc., from the sides and ends of the 
rick, which is then ready for the kiln. 
In placing, set the bricks face to face, 
about an inch space being left between 
the two glazed faces. All the mixtures, 
after being mixed with w’ater to the con- 
sistency of cream, must be passed 2 or 
3 times through a very fine lawn. The 
kiln must not be opened till perfectly 
cold. 

Process for Colored Glazes. — Use color, 
1 part, to hite body, 7 parts. Use 
color, 1 part, to glaze, 9 parts. 

Preparation of Colors. — The specified 
ingredients should all be obtained finely 
ground, and after being mixed in the 
proportions given should, in a saggar or 
some clay vessel, be fired in the brick 
kiln and afterwards ground for use. In 
firing the ingredients the highest heat 
attainable is necessary. 


Turquoise. — 

Oxide of zinc 

8 parts 

Oxide of cobalt 

IJ parts 

Grass Green. — 

Oxide of chrome 

6 parts 

Flint 

1 part 

Oxide of copper 

A part 

Royal Blue. — 

Pure alumina 

20 parts 

Oxide of zinc 

8 parts 

Oxide of cobalt 

4 parts 

Mazarine Blue. — 

Oxide of cobalt 

10 parts 

Paris white 

9 parts 

Sulphate barytes 

1 part 

Red Brown. — 

Oxide of zinc 

40 parts 

Crocus of martis .... 

G parts 

Oxide of chrome 

6 parts 

Red lead 

5 parts 

Boracic acid 

5 parts 

Red oxide of iron . . . 

1 part 

Orange. — 

Pure alumina 

5 parts 

Oxide of zinc 

2 parts 

Bichromate of potash. 

1 part 

Iron scale 

i part 


Claret Brown. — 

Bichromate of potash. 2 parts 

Flint 2 par 

Oxide of zinc 1 par. 

Iron scale 1 part 

Blue Green. — 

Oxide of chrome 6 parts 

Flint 2 parts 

Oxide of cobalt J part 

Sky Blue. — 

Flint 9 parts 

Oxide of zinc 13 parts 

Cobalt 2 A parts 

Phosphate soda 1 part 

Chrome Green. — 

Oxide of chrome 3 parts 

Oxide of copper 1 part 

(’arbonate of cobalt . . 1 part 

Oxide of cobalt 2 parts 

Olive. — 

Oxide of chrome 3 parts 

Oxide of zinc 2 p;>rts 

Flint 5 parts 

Oxide of cobalt 1 part 

Blood Red, — 

Oxide of zinc 30 parts 

Oocus martis 7 parts 

Oxide of chrome 7 parts 

Litharge .5 parts 

Borax 5 parts 

Red oxide of iron 2 parts 

Black.— 

Chromate of iron 24 parts 

Oxide of nickel 2 parts 

Oxide of tin 2 parts 

Oxide of cobalt 5 parts 

Imperial Blue. — 

Oxide of cobalt 10 parts 

Black color lA parts 

Paris while 7 A parts 

Flint 2A parts 

Carbonate of soda. . . 1 part 

Mahogany. — 

Chromate of iron 30 parts 

Oxide of manganese. . 20 parts 

Oxide of zinc 12 parts 

Oxide of tin 4 parts 

Crocus martis 2 parts 

Gordon Green. — 

Oxide of chrome. ... 12 parts 

Paris white 8 parts 

Bichromate of potash. 4} parts 
Oxide of cobalt ... } part 

Violet. 

Oxide of cobs li. . 2 A parts 

Oxide of manganese. . 4 parts 

Oxide of zinc .... 8 parts 

Cornwall stone ... 8 parts 
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Lavender. — 


Calcined oxide of zinc 

5 part.' 

Carbonate of cobalt . . 

} part 

Oxide <»f nickel 

i part 

Paris white 

1 part 

Brown. — 

Manganese 

4 parts 

Oxide of chrome 

2 parts 

Oxide of zinc 

4 parts 

Sulphate barytes 

2 parts 

Dove.— 

Oxide of nickel 

7 parts 

Oxide of cobalt 

2 parts 

Oxide of chrome 

1 part 

Oxide of flint 

18 parts 

Paris white 

3 parts 

Yellow Green. — 

Flint 

6 parts 

Paris white 

4 parts 

Bichromate of potash. 

4} parts 

Red lead 

2 parts 

Fluorspar... 

2 parts 

Plaster of Paris 

1^ parts 

Oxide of copper 

\ part 

BODIES REQUIRING NO STAIN ; 

Ivory. — 

Cane marl 

16 parts 

Ball clay 

12 part.*- 

Feldspar 

8 parU 

China clay 

6 parts 

Flint 

4 parts 

Cream. — 

• 

Ball cla> 

22 parts 

China clay 

5) parts 

Flint 

5 parts 

Feldspar 

3} parts 

Cane marl 

12 parts 

Black. — 

Ball clay 

Grouncl ocher 

120 parts 
120 parts 

Ground manganese. 

35 parts 

Buff.- 

Ball clay 

12 parti 

China clay 

10 parts 

Feld.spar 

8 parts 

Bull nre clav 

16 parts 

Yellow ocher 

3 parts 

Drab.— 

Cane marl 

, 30 parts 

Ball clay 

. 10 parts 

Stone 

7 parts 

Feldspar 

4 parts 

Brown.— 

Red marl 

50 parts 

China clay. . . 

7 parts 

Ground manganese . . 

6 parts 

Feld.spar 

S parts 


in makinj; mazarine blue glazed bricks 
use the white body and stain the glaze 


only. 

Mazarine blue 1 part 

Glaze 7 


For royal blue use 1 part stain to 6 
parts white body, aud glaze unstained. 

Blooi-Red Stain. — Numerous brick 
manufacturers possess beds of clay from 
which good and sound bricks or tiles 
can be made, the only drawback being 
that the clay does not burn a good color. 
In many cases this arises from the fact 
that the clay contains more or less sul- 
phur or other impurity, which spoils the 
external appearance of the finished 
article. The ffllowing stain will con- 
vert clay of any color into a rich, deep 
red, mixed in proportions of stain, 1 
part, to clay, 60 parts. 


Stain. — 

Crocus martis 20 parts 

Yellow ocher 4 parts 

Sulphate of iron 10 parts 

Rea oxide of iron 2 parts 


A still cheaper method is to put a slip 
or external coating upon the goods. 
The slip being quite opaaue, effectively 
hides tne natural color of the brick or 
tile upon which it may be used. 

The process is to mix: 


Blood-red stain 1 part 

Good red clay 6 parts 


Add water until the mixture becomes 
about the consistency of cream, then 
with a sponge force the liquid two or three 
times through a very fine orass wire lawn. 
No. 80, and dip the goods in the liquid 
as soon as they are pressed or molded. 


Blue Paviors. — Blue paving bricks 
may be produced with almost any kind 
of clay that will stand a fair amount of 
heat, bv adopting the same methods as 
in the former case of blood-red bricks, 
that is, the clay may be stained through- 
out, or an outside coating may be ap* 
plied. 


Stain for Blue Paviors. — 


Ground ironstone. . . . 

Chromate of iron 

Manganese 

Oxide of nickel 


20 parts 

5 parts 

6 par* 

1 part 


Use 1 part clay and 1 part stain fot 
coating, and 50 or 60 parts clay and 1 
part stain for staining through. 

Fire blue paviors very hard. 


Buff Terra-Cotta Slip.— 

Buff fire clay 16 parts 

China clay 6 parts 
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Yellow ocher S parts 

Ball clay 10 parts 

Flint 4 parts 


Add water to the materials after mix- 
ing well, pass through the fine lawn, and 
dip the goods when soft in the liquid. 


Transparent Glaze. — 

Ground flint glass 4 parts 

Ground white lead ... 4 parts 
Ground oxide of zinc. \ part 


This glaze is suitable for bricks or tiles 
made of very good red clay, the natural 
color of the clay showing through the 
glaze. The goods must first be fired 
sufficiently hard to make them durable, 
afterwards glazed, and fired again. The 
glaze being comparatively soft will fuse at 
about half the heat required for the first 
burning. The glaze may be stained, if 
desired, with any of the colors given in 
glazed-brick recipes, in the following 
proportions: Stain, 1 part; glaze, 1 part. 


SPECIAL RECIPES FOR POTTERY 
AND BRICK AND TILE WORKS: 
Vitrifiable Bodies. — The following mix- 
tures will flux only at a very high heat. 
They require no glaze when a proper 
beat is attained, and thev are admiraoly 
adapted for stoneware gfazes. 


I. — Cornwall stone. .. . 20 parts 

Feldspar 12 parts 

China clay 3 parts 

Whiting 2 parts 

V\e Uer of Paris ... 1 J parts 

II. — Feldspar 30 parts 

Flint 9 parts 

Stone 8 ' parts 

China clay 3 parts 

III. — Feldspar 20 parts 

Stone 5 parts 

Oxide of zinc 3 parts 

Whiting 2 parts 

Plaster of Paris ... 1 part 

Soda crystals, dis- 
solved 1 par 


Soecial Glazes for Bricks or Pottery 
at One Burning. — To run these glazes 
intense heat is required. 


I. — Cornwall stone 40 parts 

Flint 7 parts 

Paris white 4 parts 

Ball clay. 15 parts 

Oxide of zinc 6 parts 

White lead 15 parts 

II. — Feldspar 20 parts 

Cornwall .stone. ... 5 parts 

Oxide of zinc 3 parts 

Flint 3 parts 

Lynn sand 1 A parts 

SmpAiate barytes. . . 1 1 parts 


III. — Feldspar 

Cornwall stone 

Oxide of zinc 

China clay 

IV. — Cornwall stone 

Feldspar 

Paris white 

Flint 

V. — Feldspar 

China clay 

Stone 

Oxide of zinc 

Plaster of Paris . . . . 

VI. — Feldspar 

Stone 

Flint 

Plaster 


25 

parts 

6 

parts 

2 

parts 

2 

parts 

118 

parts 

40 

parts 

28 

parts 

4 

parts 

16 

parts 

4 

parts 

4 

parts 

a 

parts 

1 

part 

10 

parts 

5 

parts 

2 

parts 


A part 


The following glaze is excellent fo; 
bricks in the biscuit and pottery, which 
require an easy firing: 


White. — 


White lead 20 parts 

Stone 9 parts 

Flint 9 parts 

Borax 4 parts 

Oxide of zinc 2 parts 

Feldspar 3 parts 


These materials should be procured 
finely ground, and after being thoroughly 
mixed should be placed in a fire-clay 
crucible, and be fired for 5 or 6 hours, 
sharply, or until the material runs down 
into a liquid, then w'ith a pair of iron 
tongs draw the crucible from the kiln 
and pour the liquid into a bucket of cold 
water, grind the flux to an extremely 
fine powder, and spread a coating upon 
the plate to be enameled, previously 
brusning a little gum thereon. The 
plate must then be fired until a suflicient 
heat is attained to run or fuse the pow* 
der. 


POTTERY BODIES AND GLAZES: 


Ordinary. — 

I. — China clay 2 A parts 

Stone lA parts 

Bone 3 parts 

II. — China clay 5 parts 

Stone 2 A parts 

Bone 7 parts 

Barytes 3 parts 

III. — Chain clay 5 parts 

Stone 3 parts 

Flint J part 

Barytes 8 parts 

Superior. — 

1. — China clay 35 parts 

Cornwall stone 23 parts 

Hone 40 parts 

Flint 2 parts 
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II. — China clay 95 parts 

Cornwall stone 8 parts 

Bone 50 parts 

Flint 3 parts 

Blue clay 4 parts 

XII. — China clay 8 parts 

Cornwall stone 40 parts 

Bone 29 parts 

Flint 5 parts 

Blue clay 18 parts 

IV. — China clay 32 parts 

Cornwall stone 23 parts 

Bone 34 parts 

Flint 6 parts 

Blue clay 5 parts 

V. — China clay 7 parts 

Stone 40 parts 

Bone 28 parts 

Flint 5 parts 

Blue clay 20 parts 

Finest China Bodies. — 

I. — China clay 20 parts 

Bone 60 parts 

Feldspar 20 parts 

II. — China clay 30 parts 

Bone 40 parts 

Feldspar 30 parts 

III. — China clay 25 parts 

Stone 10 parts 

Bone 45 parts 

Feldspar 20 parts 

IV. - -China clay 30* parts 

Stone 15 parts 

Bone 35 parts 

Feldspar 20 parts 

Earthenware Bodies. — 

I.— Ball clay 13 parts 

Cli ilia clay 94 parts 

Flint 5j parts 

Cornwall stone 4 parts 

II. — Bnll clay 124 parts 

China clay 8 parts 

Flint 5i parts 

Cornwall stone ... 2J parts 


One pint of cobalt 
stain to 1 ton of 


^laze. 

III. — Ball clay ISJ parts 

China clay 11 parts 

Flint 4 parts 

Cornwall stone 5 parts 

Feldspar 4 parts 

Stain as required. 

IV. — Ball clay 18J parts 

China clay 13^ parts 

Flint 84 parts 

Stone 4 parts 


Blue stain, 2 pints to ton. 


V.— Ball clay 

. . 15 parts 

China clay 

. 12 parts 

Flint 

. 6 parts 

Stone 

. 4 parts 

Feldspar 

4 parts 

Blue stain, 2 pints to ton. 

VI. (Parian). — 

Stone 

. 11 parts 

Feldspar 

. 10 parts 

China clay 

8 parts 

COLORED BODIES : 

Ivory Body. — 

Ball clay 

.22 parts 

China 

. 54 parts 

Flint 

. 5 parts 

Stone 

. 34 parts 

Dark Drab Body. — 

Cane marl 

. 30 parts 

Ball clay 

. 10 parts 

Cornwall stone.. . . 

7 parts 

Feldspar 

4 parts 

Black Body. — 

Ball clay 

120 parts 

Ocher 

120 parts 

Manganese 

35 parts 

Cobalt carbonate. . 

2 parts 

Grind the three last mentioned ingre 

dients first. 

Caledonia Body. — 

Yellow clay 

. 32 parts 

China clay 

. 10 parts 

Flint 

4 parts 

Brown Body. — 

Red clay 

.50 parts 

Common clay 

. 74 parts 

Manganese 

. 1 part 

Flint 

. 1 part 

Jasper Body. — 

Cawk clay 

.10 parts 

Blue clay 

.10 parts 

Bone 

. 5 parts 

Flint 

. 2 parts 

Cobalt 

. J part 

Stone Body. — 

Stone 

. 48 parts 

Blue clay 

. 25 parts 

China clay 

. 24 parts 

Cobalt 

. 10 parts 

Egyptian Black. — 

Blue clay 

Calcined ocher. . . . 

235 parts 

225 parts 

Manganese 

45 parts 

China clay 

15 parts 

Ironstone Body.— 

Stone 

too parts 

Cornwall clay 

160 parts 
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Blue clay 200 parts 

Flint 100 parts 

Calx I part 

Cream Body. — 

Blue clay Imparts 

Brown clay IJ parts 

Black clay 1 part 

Cornish clay 1 part 

Common ball clay. . } part 

Buff color i part 

Light Drab. — 

Cane marl 30 parts 

Ball clay 24 parts 

Feldspar 7 parts 

Sage Body.— 

Cane marl 15 parts 

Ball clay 15 parts 

China clay 5 parts 

Stained with turquoise stain. 

COLORED GLAZES FOR POTTERY : 
Blue. — 

White glaze 100 parts 

Oxide of cobalt ... 3 parts 

Red lead 10 parts 

Flowing blue 3 parts 

Enamel blue 3 pa/ts 

Grind 

Pink.— 

White glaze 100 parts 

Red lead 8 parts 

Marone pink U. G. 8 parts 

Enamel red 3 parts 

Grind. 

Buff.— 

White glaze TOO parts 

Red lead 10 parts 

Buff color 8 parts 

Grind. 

Ivory. — 

White glaze 100 parts 

Red lead 8 parts 

Enamel amber 8 parts 

Yellow underglaze 2 parts 
Grind. 

Turquoise. — 

White glaze 100 parts 

Red lead 10 parts 

Carbonate of soda. 5 parts 

Enamel blue 4 parts 

Malachite, 110 4 parts 

Grind. 

Yellow.— 

I. — White glaze 100 parts 

Red leu<l ....... 10 parts 

Oxide of uranium. 8 parts 
Grind. 


II. — Dried flint 5 parts 

Cornwall stone 15 parts 

Litharge 50 parts 

Yellow underglaze. . . 4 parts 

Grind. 

Green. — 

I. — Oxide of copper 8 parts 

Flint of glass 3 parts 

Flint 1 part 

Red lead 6 parts 

Grind, then take: 

Of above 1 part 

White glaze 6 part& 

Or stronger as required. 

II. — Red lead 60 parts 

Stone 24 parts 

Flint 12 parts 

Flint glass 12 parts 

China clay 3 parts 

Calcined oxide of 

copper 14 parts 

Oxicle of cobalt J part 

Grind only. 

Green Glaze, Best. — 

III. — Stone 80 parts 

Flint 8 parts 

Soda crystals 4 parts 

Borax 3} parts 

Niter 2 parts 

Whiting 2 parts 

Oxide of cobalt J part 

Glost fire, then take: 

Above frit 60 parts 

Red lead.... 57 parts 

Calcined oxide of 

copper 5} parts 

Black.— 

Red lead 24 parts 

Raddle 4 parts 

Manganese 4 parts 

Flint 2 parts 

Oxide of cobalt 2 parts 


Carbonate of cobalt . 2 parts 

Glost fire. 

WHITE GLAZES: 


China. — Frit; 

I.— Stone 6 parts 

Niter 2 parts 

Borax 12 parts 

Flint 4 parts 

Pearl ash 2 parts 

To mill: 

Frit 24 par* 

Slone 15A parts 

Flint Oi parts 

W hite lead 31 parts 
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II.— Frit: 

Stone 24 parts 

Borax 58 parts 

Lynn sand 40 parts 

Feldspar 32 parts 

Paris white 16 parts 

To mill: 

Frit 90 parts 

Stone 30 parts 

White lead 90 parts 

Flint 4 parts 

Glass 2 parts 

III. — Frit; 

Stone 50 parts 

Borax 40 parts 

Flint 30 parts 

Flint glass 30 parts 

Pearl Darytes 10 parts 

To mill : 

Frit 160 parts 

Red lead SO parts 

Enamel blue ) part 

Flint glass 2 parts 

IV. — Frit: 

Borax 100 parts 

China clay 55 parts 

Whiting 60 parts 

Feldspar 75 parts 

To mill : 

Frit 200 parts 

China clay 16 parts 

White clay 3} parts 

Stone 3 parts 

Flint 2 parts 

V.— Frit 

Stone 40 parts 

Flint 25 parts 

Niter 10 parts 

Borax 20 parts 

White lead 10 parts 

Flint glass 40 parts 

To mill: 

Frit.., 145 parts 

Stone 56 parts 

Borax 16 parts 

Flint 15 parts 

Red lead 60 parts 

Flint glass 8 parts 

Earthenware. — Frit: 

L— Flint lOSparU 

China clay 45 parts 

Paris white 60 parts 

Borax 80 parts 

Soda crystals 30 parts 

To mill: 

Frit 270 parts 

Flint 20 parts 


Paris white .... 

. . . . i5 para 

Stone 

. . . . 80 parts 

White lead 

. . . . 65 parts 

II.— Frit: 

Flint 

... 62 parts 

Cnina clay 

... 30 parts 

Paris white 

... 38 parts 

Boracic acid . . . . 

... 48 parts 

Soda crystals . . . . 

... 26 parts 

To mill: 

Frit 

. . 230 parts 

Stone 

. . 160 parts 

Flint 

60 parts 

Lead 

. . 120 parts 

III.— Frit: 

Stone 

56 parts 

Paris white 

55 parts 

Flint 

60 parts 

China clay 

20 parts 

Borax 

. . 120 parts 

Soda crystals. . . . 

15 parts 

To mill: 

Frit 

. . 212 parts 

Stone 

. . 130 parts 

Flint 

. . 50 parts 

Lead 

. . 110 parts 

Stain as required. 

IV.— Frit: 

Stone 

. . 100 parts 

Flint 

44 parts 

Paris white. . . . 

46 parts 

Borax 

. . 70 parts 

Niter 

10 parts 

To mill: 

Frit 

. . 200 parts 

Stone 

60 parts 

Lead 

80 parts 

Pearl White Glaze. — 

Frit: 

Flint 

50 parts 

Stone 

. . 100 parts 

Paris white 

20 parts 

Borax 

60 parts 

Soda crystals 

20 parts 

To mill: 

Frit 

. .178 pounds 

Lead 

. . 55 pound* 

Stain 

3 ounces 

Opaque Glaze. — Frit 

; 

Borax 

. . .74 parts 

Stone 

... 94 parts 

Flint 

... 30 parts 

China clay 

...22 parts 

Pearl ash 

. . . 5) parts 

To mill: 

Frit 

.. .175 parts 

Lead 

... 46 parts 
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Flint 10 parts 

Oxide of tin 12 parts 

Flint glass 12 parts 

Olaze for Granite. — Frit: 

I. — Stone 100 parts 

Flint 80 parts 

China day 30 parts 

Paris white 30 parts 

Feldspar 40 parts 

Soda crystals 40 parts 

Borax 80 parts 

To mill: 

Frit 360 parts 

Flint 50 parts 

Stone 50 parts 

Lead 80 parts 

II. — Frit: 

borr.x 100 parts 

Stone 50 parts 

Flint 50 parts 

Paris white 40 parts 

China clay 20 parts 

To mill: 

Frit 210 parts 

Stone 104 parts 

Flint 64 parts 

Lead 95 parts 

Raw Glazes. — White: 

1. — White lead 160 parts 

Borax 32 parts 

Stone 48 parts 

Flint 52 parts 

Stain with blue and grind. 

11. — White lead 80 parts 

Litharge 60 parts 

Boracic acid 40 parts 

Stone 45 parts 

Flint 50 parts 

Treat as foregoing. 

III. — White lead 100 parts 

Borax 4 parts 

Flint 11 parts 

Cornwall stone. ... 50 parts 

IV. — Red lead 80 parts 

Litharge 60 parts 

Tincal 40 parts 

Stone 40 parts 

Flint 52 parts 

ROCKINGHAM GLAZES. 

I. — Litharge 50 parts 

Stone 7) parts 

Red marl 3 parts 

Oxide of manganese 5 parts 
Red oxide of iron ... 1 part 

II. — White lead 30 parts 

Stone 3 parts 

Flint 0 parts 

Red marl ... 3 parts 

Mansunese 5 parts 


III. — Red lead 20 par. 

Stone 3 parts 

Flint 2 parts 

China clay 2 parts 

Manganese 3 parts 

Red oxide of iron ... 1 part 

Stoneware Bodies. — 

Ball clay 14 parts 

Ctiina clay 10 parts 

Stone 8 parts 

Ball clav 8 parts 

China clay 5 parts 

Flint 3 parts 

Stone 4 part 

Ball clay 14 parts 

China day 11 parts 

Flint 4 parts 

Stone 5 parts 

Feldspar 4 parts 

Cane marl 16 parts 

China clay 10 parts 

Slone 9 parts 

Flint 5 parts 

Glazes. — Hard glaze: 

Stone 10 parts 

Flint 5 parts 

Whiting IJ parts 

Red lead 10 parts 

Hard glaze: 

Feldspar 25 parts 

Flint 5 parts 

Red lead 15 parts 

Plaster 1 part 

Softer: 

White lead 13 parts 

Flint glass 10 parts 

Feldspar 18 parts 

Stone S parts 

Whiting IJ parts 

Best: 

Feldspar 20 parts 

Flint glass 14 parts 

White lead 14 parts 

Stone 3 parts 

Oxide of zinc 3 parts 

Whiting 11 parts 

Plaster 1 part 

Rockingham Bodies. — 

Ball clav 20 parts 

China clay 13 parts 

Flint 7 parts 

Stone 1 part 

Cane marl 22 parts 

China clay 16 parts 

Flint 8 parts 

Feldspar 1 part 
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GUzet.— 

1. — Red lead 60 parta 

Stone 8 parts 

Red clay 8 parts 

Best manganese. . . 5 parts 

11. — White lead 60 parts 

Feldspar 6 parta 

Flint 16 parts 

Red clay 6 parts 

Manganese 12 parts 

III. — Red lead 100 parts 

Stone 15 parts 

Flint 10 parts 

China clay 10 parts 

Manganese 40 parts 

Crocus martis 2 parts 

IV. — Litharge 100 parts 

Feldspar. 14 parts 

China clay 20 parts 

Manganese 40 parts 

Oxide of iron 2 parts 


Jet. — Procure some grst-class red marl, 
add water, and. by passing through a fine 
lawn, make it into a slip, and dip the 
ware therein. 

When fired use the following: 

Glaze.— 

Stone 60 part« 

Flint SO part.y 

Paris white 7J parts 

Red lead 140 parts 

One part mazarine blue stain to 10 
parta glaz^ 

Mazarine Blue Stain. — 

Oxide of cobalt 10 parts 

Paris white 0 parts 

Sulphate barytes .... 1 part 

Calcine. 


Another Process Body. — 


Ballclav 16 parts 

China clay 12 parts 

Flint clay 9 |3arts 

Stone clay 6 parts 

Black stain 7 parts 

Glaze.— 

Litharge. 70 parts 

Paris white 8 parts 

Flint 12 parts 

Stone SO parta 

Black stain 20 parts 

Blaek Stain.— 

Chromate of iron. . . 12 parta 

Oxide of nickel 2 parta 

Oxide of tin 2 parts 

Carbonate of cobalt. 5 parts 
Oxide of manganese. 2 parts 
Calcine and grind. 


Blue Stains. — 

1. — Oxide of cobalt 24 parts 

Oxide of zinc 74 parts 

Stone 7} parts 

Fire this very bard. 

11. — Zinc 6 pounds 

Flint 4 pounds 

China clay 4 pounds 

Oxide of cobalt 5 ounces 

Hard fire. 

III. — Whiting 8J parts 

Flint 3J parts 

Oxide ui cobalt 2^ parts 

dost fire. 

Turquoise Stain. — 

Prepared cobalt .... 1 J parts 

Oxide of zinc 6 parts 

China clay 6 parts 

Carbonate of soda . . 1 part 

Hard fire. 


MATERIALS: 

Tin Ash. — 

Old lead 4 parts 

Grain tin 2 parts 

Melt in an iron ladle, and pour out in 
water, then spread on a dish, and calcine 
in glost oven with plenty of air. 

Oxide of Tin. — 

Granulated tin 5 pounds 

Niter } pound 

Put on saucers and fire in glost oven. 

Oxide of Chrome is made by mixing 
powdered bichromate of potash with 
sulphur as follows: 

Potash 6 parts 

Flowers of sulphur.. 1 part 

Put in saggar, inside kiln, so that 
fumes are carried away, and place 4 or 
6. pieces of red-hot iron on the top so as 
to ignite it. Leave about 12 hours, then 
pound very fine, and put in saggar again. 
Calcine in hard place of biscuit oven. 
Wash this until the water is quite clear, 
and dry for use. 

Production of Luster Colors on Por- 
celain and Glazed Pottery. — The luster 
colors are readily decomposed by acidf 
and atmospheric influences, because 
they do not contain, in consequence of 
cue low baking temperature, enough 
silicic acid to form resistive compounds, 
in order to attain ibis, G. Aiereld has 
patented a process according to which 
such compounds are added to the luster 
preparations as leave behind after the 
burning an acid which transforms the 
luster preparation into more resisting 
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compounds. In this connection ttie ad- 
mixture of such bodies has been found 
advantageous* as tbe^ form phosphidcfs 
with the metallic oxides of the lusters 
after the burning. These phosphides 
are especially^ fitted for the production of 
saturated resisting compounds* not only 
on account of their insolubility in water* 
but also on account of their colorings. 
Similarly titanic, molybdic, tungstic, and 
vanadic compounds may be produced. 
The metallic phosphates produced by 
the burning ^ive a luster coating which* 
as regards gloss, is not inferior to the non- 
saturated metallic oxides, whOe it mate- 
ially excels them in power of resistance. 
Since the lusters to be applied are used 
dissolved in essential oils, it is necessary 
to make the admixture of phosphoric 
Jiibstance also in a form soluble in essen- 
tial oils. For the production of this 
admixture the respective chlorides, pre- 
eminently phosphoric chloride, are suit- 
able. Tnev arc mixed with oil of lav- 
ender in tne ratio of 1 to 5, and the 
resulting reaction product is added to the 
commercial metallic oxide luster, singly 
or in conjunction with precious metal 
preparations (glossy goja, silver, plati- 
num, etc.) in the approximate propor- 
tion of 5 to 1. Then proceed as usual. 
Instead of the chlorides, nitrates and 
acetates, as well as any readily destruc- 
tible organic compounds, may also be 
employed, which are entered into fusing 
rosin or rosinous liquids. 

Metallic Luster on Pottery. — Accord- 
ing to a process patented in Germany, a 
mixture is prepared from various natural 
or artificial varieties of ocher, to which 
25-50 per cent of finely powdered more 
or less metalliferous or sulphurous coal is 
added. The mass treated in this man- 
ner is brought together in saggars with 
finely divided organic substances, such 
as sawdust, shavings, wood-wool* cut 
straw, etc., and subjected to feeble red 
heat. After the heating the material is 
taken out. The glazings now exhibit 
that thin but stable metallic color which 
is governed by the substances used. 
Besides coal, salts and oxides of silver* 
cobalt, cadmium, chrome iron, nickel* 
manganese, copper, or zinc may be em- 
ployed. The color-giving layer is re- 
moved by washing or brushing, while 
the desired color is burned in and re- 
mains. In this manner handsome shades 
can be produced 

Metallic Glazes on Enamels. — The 
formulas used by the Arabs and their 
Italian successors are partly disclosed in 
oianuscripts in the British and South 


Kensington Museumn; twa are given 
below: 

Arab Italian 

Copper sul phide 26.87 24.74 

Silver sulphide 1.15 1.03 

Mercury sulphide 24.74 

Red ocher 71.08 49.49 

These were ground with vinegar and 
applied with the brush to the already 
baked enamel. A great variety of iri- 
descent and metallic tones can be ob- 
tained by one or the other, or a mixture 
of the following formulas: 

I II HI IV V VI 
Copper carbonate. . 30 .... 28 .. 02 

Copper oxalate 5 . . 

Copper sulphide 20 

Silver carbonate S . . 2 1 2 

Bismuth subnitrate. .. 12 . . .. 10 . . 

Stannous oxide 25 

Red ocher 70 85 55 70 84 . . 

Silver chloride and yellow ocher may 
be respectively substituted for silver car- 
bonate and red ocher. The ingredients, 
ground with a little gum tragacanth and 
water, are applied with a brush to enam- 
els melting aoout 1814*^ F., and are fur- 
naced at 1202^ F. in a reducing atmos- 
phere. After cooling the ferruginous 
deposit is rubbed off* and the colors thus 
brought out. 

Sulphur, free or combined, is not nec- 
essary, cinnabar has no action, ochei 
may be dispensed with, and any organic 
gummy matter may be used instead of 
vinegar, and broom is not needed in the 
furnace. The intensity and tone of the 
iridescence depend on the duration of 
the reduction, and the^ nature of the 
enamel. Enamels containing a coloring 
base — copper, iron, antimony, nickel — 
especially in presence of tin, give the 
best results. 

To Toughen China . — *^0 toughen 
china or glass place Ike new article in 
cold water, bring to boil gradually, 
boil for 4 hours, and leave standing in 
the water till cool. Glass or china 
toughened in this way will never crack 
with hot water. 

How to Tell Pottery and Porcelain.— 
The following simple test will serve: 
I Hold the pif'ce up to the ligh^ and if it 
I ran he seen through — that is, if it is 
i translucent — it is porcelain. Pottery is 
I *ophque, and not so hard and white as 
I porcelain. Tke rr'» n differences in ths 
manufacture ot stoneware, earthenware, 
. and porcelain are line to the ingredients 
used, to the way they are mixed, and ts 
the degree of heat to which they are sub* 
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jected in firing. Most of the old English 
wares found id this country are pottery 
or semichina, although the term china 
is commonly applied to them all. 


Cheese 

Muufacture.-^The process of cheese 
making is one which is eminentlv in- 
teresting and scientific, and which, in 
every gradation, depends on principles 
which chemistry has developed and il- 
lustrated. When a vegetaole cr min- 
eral acid is added to milk, and heat 
applied, a coagulum is formed which, 
wnen separated from the liquid por- 
tion, constitutes cheese. Neutra salts, 
earthy and metallic salts, sugar, and 
gum arabic, as well as some other sub- 
stances, also produce the same efTcct; 
but that whicn answers tbe purpose 
best, and which is almost exclusively 
used by dairy farmers, is rennet, or the 
mucous membrane of the ast stom- 
ach of the calf. Alkalies dissolve this 
curd at a boiling heat, and acids again 
precipitate it. The solubility of casein 
in muk is occasioned by the presence of 
the phosphates and other salts of the alka- 
lies. In fresh milk these substances may 
be readily detected by the property it 
possesses of restoring the color of red- 
dened litmus paper The addition of an 
acid neutralizes the alkali, and so pre- 
cipitates the curd in an insoluble state. 
Tne philosophy of cheese making is thus 
expounded by Liebig: 

**The acid indispensable to the co- 
agulation of milk is not added to the milk 
in the preparation of cheese, but it is 
formed in the milk at the expense of the 
milk-sugar present. A small quantity 
of water is left in contact with a small 
quantity of a calf’s stomach for a few 
hours, or for a night; the water absorbs 
so minute a portion of the mucous mem- 
brane as to De scarcely ponderable; this 
is nuxed with milk; its state of transfor- 
mation is communicated (and this is a 
most important circumstance) not to the 
cheese, but to the milk-sugar, the ele- 
ments of which transpose themselves 
into lactic acid, which neutralizes the 
alkalies, and thus causes the separation 
of the cheese. By means of litmus paper 
the process may l>e followed and observed 
through all its stages; the alkaline re- 
action of the milk ceases as soon as the 
coagulation begins. If the cheese is not 
immediately separated from the whey, 
the formation of lactic acid continues, 
the fluid turns acid, and the cheese itself 
passes into a state of decomposition. 


**When cheese-curd is kept in a cool 
place a series of transformation takes 
place, in consequence of which it as- 
sumes entirely new properties; it gradu- 
ally becomes semi-transparent, and more 
or less soft, throughout the whole mass; 
it exhibits a feemy acid reaction, and 
develops the characteristic caseous odor. 
Fresh cheese is very sparingly soluble in 
water, but after having been left to itself 
for two or three years it becomes (es- 
pecially if all the fat be previously re- 
moved) almost completely soluble in 
cold water, forming with it a solution 
which, like milk, is coagulated by tbe 
addition of the acetic or any mineral 
acid. The cheese, which whilst fresh is 
insoluble, returns during the maturation, 
or ripening, as it is called, to a state si m^ 
ilar to that in which it originally existed 
in the milk. In those English, Dutch, 
and Swiss cheeses which are nearly in- 
odorous, and in the superior kinds of 
French cheese, the casein of the milk is 
present in its unaltered state. 

“ The odor and flavor of the cheese is 
due to the decomposition of the butter; 
the non-volatile acids, the margaric and 
oleic acids, and the volatile butyric acid, 
capric and caproic acids are liberated 
in consequence of the decomposition 
of glycerine. Butyric acid imparts to 
cheese its characteristic caseous odor, 
and the differences in its pungency or 
aromatic flavor depend upon the propor- 
tion of free butyric, capric, and caproic 
acids present. In the cheese of certain 
dairies and districts, valerianic acid has 
been detected along with the other acids 
j^ust referred to. Messrs Jljenjo and 
Laskowski found this acid in the cheese 
of Limbourg, and M. Bolard in that of 
Roquefort. 

**The transition of the insoluble into 
soluble casein depends upon the de- 
composition of the phosphate of lime by 
the margaric acid of the butter; mar- 
garate of lime is formed, whilst the phos- 
phoric acid combines with the casein, 
forming a compound soluble in water. 

**The bad smell of inferior kinds of 
cheese, especially those called meager or 
poor cheeses, is caused by certain fetid 
products containing sulphur, and which 
are formed by the decomposition or pu- 
trefaction of the casein. The alteration 
which the butter undergoes (that is, iu 
becoming rancid), or which occurs in the 
milk-sugar still present, being trans- 
mitted to the casein, changes both the 
composition of the latter substance and 
its nutritive qualities. 

** The principal conditions for the prep- 
aration of the superior kinds of cheese 
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(other obviouf drcumsUnces being of 
course dulj regarded) are a careful 
removal of the whey» which holds the 
milk-sugar in solution, and a low tem- 
perature during the maturation or rip- 
eninff of the cheese/’ 

Cheese differs vastly in qualitv and 
flavor according to the method em- 
ployed in its manufacture and the rich- 
ness of the milk of which it is made. 
Much depends ^ upon the quantity of 
cream it contsans, and, consequently, 
when a superior quality of cheese is de- 
sired cream is frequently added to the 
curd. This plan is adopted in the man- 
ufacture of Stilton cheese and others of 
a like description. The addition of a 
pound or two of butter to the curd for a 
middling size cheese also vastly improves 
the quality of the product. To insure 
the richness of the milk, not only should 
the cows be properly fed, but certain 
breeds chosen. Those of Alderney, 
Cheddar, Cheshire, etc., have been 
widely preferred. 

The materials employed in making 
cheese are milk and rennet. Rennet is 
used either fresh or salted and dried; 
generally in the latter state. The milk 
may be of any kind, according to the 
quality of the cheese required. Cows* 
milk is that generally employed, but occa- 
sionally ewes* milk is used; and some- 
times, though more rarely, that from 
goats. 

In preparing his cheese the dairy 
farmer puts the greater portion of the 
milk into a large tub to which he adds 
the remainder, sufficiently heated to 
raise the temperature to .that of new 
milk. The whole is then whisked to- 
gether, the rennet or rennet liquor added, 
and the tub covered over. It is now al- 
lowed to stand until completely turned,** 
when the curd is gently struck down 
several times with the skimming dish, 
after which it is allowed to subside. 
The vat, covered with cheese cloth, is 
next placed on a horse ” or “ ladder ” 
over the tub, and filled with curd by 
means of the skimmer, care being taken 
to allow as little as possible of the oily 
particles or butter to run back with the 
whey. The curd is pressed down with 
the hands, and more added as it sinks. 
This process is repeated until the curd 
rises to about two inches above the edge. 
The newly formed cheese, thus partially 
separated from the whey, is now placed 
in a clean tub, and a proper quantity of 
salt, as well m of annotta, added when 
that coloring is used, after which a board 
is placed over and under it, and pressure 
applied for about 2 or S hours. The 


cheese is next turned ou ' and surrounded 
by a fresh cheese cloth, and then again 
submitted to pressure in the cheese 
press for 8 or 10 hours, after which it is 
commonly removed from the press, salted 
all over, and again pressed tor 15 to 20 
hours. The quality of the cheese es- 
pecially depends on this part of the proc- 
ess, as any of the whey is left in the 
cheese it rapidly becomes bad-flavored. 
Before placing it in the press the last 
time the common practice is to pare the 
edges smooth and sightly. It now only 
remains to wash the outside of the 
cheese in warm whey or water, to wipe 
it dry, and to color it with annotta or 
reddle, as is usually done. 

The storing of the newly made cheese 
is the next point that engages the atten* 
tion of the maker and whmesale dealer. 
The same principles which influence 
the maturation or ripening of fermented 
liquors also operate nere. A cool cellar, 
neither damp nor dry, and which is un- 
influenced by change of weather or sea- 
son, is commonly regarded as the best 
for the purpose. If possible, the tem- 
perature should on no account be per- 
mitted to exceed 50® or 52® P. at any 
portion of the year. An average of 
about 45® F. is preferable when it can be 
procured. A place exposed to sudden 
changes of temperature is as unfit for 
storing cheese as it is for storing beer. 
‘‘ The quality of Roquefort cheese, which 
is prepared from sheep’s milk, and is 
very excellent, depends exclusively upon 
the places where the cheeses are kept 
after pressing and during maturation 
These are cellars, communicating with 
mountain grottoes and caverns which 
are kept constantly cool, at about 41® to 
42® F., by currents of air from clefts in 
the mountains. The value of these cel- 
lars as storehouses varies with their 
property of maintaining an equable and 
low temperature.*’ 

It will thus be seen that very slight 
differences in the materials, in the prep- 
aration, or in storing of the cheese, ma- 
terially influence the quality and flavor 
of this article. The ri^ness of the milk; 
the addition to or subtraction of cream 
from the milk; the separation of the 
curd from the whey with or without com- 
pression; the salting of the curd; the 
collection of the curd, either whole or 
broken, before pressing; the addition of 
coloring matter, as annotta or saffron, or of 
flavoring; the place and method of stor- 
ing; and the length of time allowed for 
maturation, all tend to alter the taste and 
odor of the cheese in some or other par- 
ticular, and that in a way readily pereep- 
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tible to the palate of the connoisseur. 
No other alimentary substance appears 
to be so seriously a£Fected by slij^ht 
variations in the quality of the materials 
from which it is made, or by such ap- 
parently trifling differences in the metn- 
ods of preparing. 

The varieties of cheese met with in 
commerce are very numerous, and differ 
greatlv from each other in richness, color, 
and j Savor. These are commonly dis- 
tinguished by names indicative of the 
places in which they have been manufac- 
tured, or of the quality of the materials 
from which they have been prepared. 
Thus we have Dutch, Gloucester, Stil- 
ton, skimmed milk, raw milk, cream, and 
other cheeses; names which explain them- 
selves. The following are the principal 
varieties! 

American Factory. — Same as Cheddar. 

Brickbat. —Named from its form; 
made, in Wiltshire, of new milk and 
cream. 

Brie. — A soft, white, cream cheese of 
French origin. 

Cheddar. — A fine, spongy kind of 
cheese, the eves or vesicles of which con- 
tain a rich oil; made up into round, thick 
cheeses of considerable size (150 to 200 
pounds). 

Cheshire. — From new milk, without 
skimming, the morning’s milk being 
mixed witfa^ that of the preceding even- 
ing’s, previously warmed, so that the 
whole may be brought to the heat of new 
milk. To this the rennet is added, in 
less quantity than is commonly used for 
other kinds of cheese. On this point 
much of the flavor and mildness of the 
cheese is said to depend. A piece of 
dried rennet, of the size of a half-dollar 
put into a pint of water over night, and 
allowed to stand until the neiS morn- 
ing, is suflicicnt for IS or 20 gallons of 
milk; in large, round, thick cheeses (100 
to 200 pounds each). They are gen- 
erally solid, homogeneous, and dry, and 
friable rather than viscid. 

Cottenham. — A rich kind of cheese, in 
flavor and consistence not unlike Stilton, 
from which, however, it differs in shape, 
being flatter and broader than the latter. 

Cream. — From the “strippings” (the 
last of the milk drawn from the cow at 
each milking), from a mixture of milk 
and crcp.m, or from raw cream only, ac- 
cording to the quality desired. It is 
usually made in small oblong, square, or 
rounded cakes, a general pressure only 
(that of a 2- or. 4-pound weight) being 


applied to press out the whey. After 
hours it is placed upon a board or wood- 
en trencher, and turned every dav until 
dry. It ripens in about 3 weeks. A 
little salt is generally added, and fre- 
quently a little powdered lump sugar. 

Damson. — Prepared from damsons 
boiled with a little water, the pulp passed 
through a sieve, and then boirea with 
about one-fourth the weight of sugar, 
until the mixture solidifies on cooling; it 
is next poured into small tin molds pre- 
viously dusted out with sugar. Cherry 
cheese, gooseberry cheese, plum cheese, 
etc., are prepared in the same wj^, using 

all very agreeable cauuie^ o&- cumecnous. 

Derbyshire. — A small, white, rich 
variety, very similar to Dunlop cheese 

Dunlop. — Rich, white, and buttery 
in round forms, weighing from 30 to 60 
pounds. 

Dutch (Holland). — Of a globular 
form, 5 to 14 pounds each. Those from 
Edam are very highly salted; those from 
Gouda less so. 

Emmenthaler. — Same as Gruyerc. 

Gloucester. — Single Gloucester, from 
milk deprived of part of its cream; dou- 
ble Gloucester, from milk retaining the 
whole of the cream. Mild tasted, semi- 
buttery consistence, without being fri- 
able; in large, round, flattish forms. 

Green or Sage. — From milk mixed with 
the juice of an infusion or decoction of 
sage leaves, to which marigold flowers 
and parsley are frequently added. 

Gruyfcre. — A fine kind of cheese made 
in Switzerland, and largely consumed 
on the Continent. It is firm and dry, 
and exhibits numerous cells of con- 
aiderable magnitude. 

Holland. — Same as Dutch. 

Leguminous. —The Chinese prepare 
an actual cheese from peas, called tao- 
foo, which they sell in the streets of Can- 
ton. The paste from steeped ground 
peas is boiled, which causes the starch to 
dissolve with the ca.sein: after straining 
the liquid it is coagulated by a solution 
of gypsum; this coagulum is worked up 
like sour milk, salted, and pressed into 
molds. 

Limburger. — A strong variety of cheese, 
soft and well ripened. 

Lincoln. — From new milk and 
in pieces about 2 inches thick. Soft, and 
will not keep over 2 or 3 months. 
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NeufchAtel. — A much-esteemed vari- * 
ety of Swiss cheese; made of cream, and 
weighs about 5 or 6 ounces. 

Norfolk. — Dyed yellow with annotta 
or saffron; good, but not superior; in 
cheeses of 30 to 50 pounds. 

Parmesan. — From the curd of skimmed 
milk, hardened by a gentle heat. The 
rennet is added at about 120°, and an 
hour afterwards the curdling milk is set 
on a slow fire until heated to about 150° 
F., during which the curd separates in 
small lumps. A few pinches of saffron 
are then tnrown in. About a fortnight 
after making the outer crust is cut off, 
and the new surface varnished with lin- 
•eed oil, and one side colored red. 

Roquefort. — From ewes’ milk; the 
best prepared in France. It greatly 
resembles Stilton, but is scarcely of 
equal richness or quality, and possesses 
a peculiar pungency anil flavor. 

Roquefort, Imitation. — The gluten of 
wheal is kneaded with a little salt and a 
small portion of a solution of starch, and 
made up into cheeses. It is said that 
this mixture soon acquire.^ the taste, 
smell, and unctuosity of cheese, and 
when kept a certain t’me is not to be dis- 
tingui.shed from the celebrated Hoquefort 
cheese, of which it possesses all the pecu- 
liar pungency. By slightly varying the 
process other kinds of cheese may be 
imitated. 

Sage. — Same as green cheese. 

Slipcoat or Soft. — A very rich, white 
cheese, somewhat resembling butter; 
for prc'sent use only. 

Stilton. — Tlie richest and finest cheese 
made in h'ngland. From raw milk to 
which cream taken from other milk is 
added; in cheeses generally twice as high 
ns tliey are broad. Like wine, this 
cheese is vastly improved by age, and is 
therefore seldom eaten before it is 2 
years old, A siiurioiis a])])ea ranee of 
age is .sometimes given to it by placing 
it in a warm, dam}) cellar, or by sur- 
rounding it with masses of fermenting 
straw or dung. 

Suffolk.— From skimmed milk; in 
round, flat forms, from 21^ to 30 pounds 
each. Very liard and horny. 

Swiss. — The })rincij)al cheeses made 
in Switzerland arc the Gruy^re, the 
Neiitchatel, and the Schabzieger or 
green cheese. The latter is flavored 
willi melitot. 

Wes^halian. — Made in small balls or 
rolls ot about 1 })ound each. It derives 


its peculiar flavor from the curd being 
allowed to become partially putrid before 
being pressed. In small bails or rolls of 
about 1 pound each. 

Wiltshire. — Resembles Cheshire or 
Gloucester. The outside is painted with 
reddle or red ocher or whey. 

York. — From cream. It will not keep. 

We give below the composition of 
some of the principal varieties of cheese: 

Double 

Ched- Glouces- Skiia 



dar 

ter 


Water 

36.64 

35.61 

43.64 

Casein 

23.38 

21.76 

45.64 

Fatty matter. . . . 

35 44 

3S 16 

5.76 

Mineral matter. . 

4 54 

4 47 

4.96 


100.00 

100.00 

100.00 



Stilton 

Cother- 




stone 

Water 


32.18 

38 28 

Butter 


37 36 

30.89 

Casein 


24.31 

23.93 

Milk, sugar, and 

ex- 



tractive matters 


2.22 

3.70 

Mineral matter. . 


3.93 

3.20 



100.00 

100.00 


Gruyerc Ordinary 


(Swiss) 

Dutch 

Water 


40 00 

36 10 

Casein 


31 50 

29.40 

Fatty matter .... 


24 00 

27.50 

Salts 


3.00 

.90 

Non - nitrogenous 

or 



ganic matter and 



loss 


1.50 

6.10 



100.00 

100.00 

When a whole cheese 

is cut. 

and the 

consumption small, it is 

generall 

y found 

to become unpleasantly 

dry, aiu 

f to lose 

flavor before il is consumed. 

This ia 


best prevented by cutting a sufficient 
quantity for a few days’ consumption 
from the cheese, and keeping the re- 
mainder in a cool place, rather damp 
than dry, spreading a thin film of butter 
over the fresh surface, and covering it 
with a cloth or pan to keep off the dii^ 
This removes tue objection existing in 
small families against purchasing a 
whole cheese at a time. The common 
practice of buying small quantities of 
cheese should be avoided, as not only a 
higher price is paid for any given quality 
but there is little likelihood of obtaining 
exactly the same flavor twice running. 
Should cheese become too dry to be 
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Agreeable, it may be used for stewing, 
or for making grated cheese, or Wei A 
rarebits. 

Goatsl Milk Cheese. — Goats* milk 
cheese is made as follows: Warm 20 
quarts of milk and coagulate it with 
rennet, either the powder or extract. 
Separate the curds from the whej' in a 
colander. After a few days the dry curd 
may be shaped into larger or smaller 
cheeses, the ^rmer only salted, the latter 
containing salt and caraway seed# The 
cheeses must be turned every day, and 
sprinkled with salt, and any mold re- 
moved. After a few days they mav he 
put away on shelves to ripen, and left for 
several weeks. Pure goat's milk cheese 
should be firm and solid all the wav 
through. Twenty quarts of milk will 
make about 4 pounds of cheese. 

CHEESE COLORANT: 

See Food. 

CHEinCAL GARDENS: 

See Gardens, Chemical. 

CHERRY BALSAM: 

See Balsam. 

CHERRY CORDUL: 

See Wines and Liquors. 


Chewing Gums 

Manufacture. — The making of chew- 
ing gum is by no means the simple oper- 
ation which it seems to be. Much expe- 
rience in manipulation is necessary to 
succeed, and the published formulas can 
at best serve as a guide rather than as 
something to be absolutely and blindly 
followed. Thus, if the mass is cither too 
hard or soft, change the proportions until 
it is right; often it will be found that 
different purchases of the same article 
will vary in their characteristics when 
Worked up. But given a basis, the man- 
ufacturer can flavor and alter to suit 
himself. The most successful manu- 
facturers attribute their success to the 
employment of the most approved ma- 
chinery and the greatest attention to 
details. The working formulas and the 
processes of these manufacturers are 
guarded as trade secrets, and aside from 
publishing general formulas, little in- 
formation can be given. 

Chicle gum is purified by boiling with 
water and separating the foreign matter. 
Flavorings, pepsin, sugar, etc., are 
worked in under pressure by suitable 
machinery. Formula: 


1. — Gum chicle 1 pound 

Sugar 2 pounds 

Glucose 1 pound 

Caramel butter 1 pound 


First mash and soften the gum at a 
gentle heat. Place the sugar and glu- 
cose in a small copper pan; add enough 
water to dissolve tne sugar; set on a fire 
and cook to 244^ F.; lift off the fire; add 
the caramel bu*^ter and lastly the gum; 
mix well into a smooth paste; roll out on a 
smooth marble, dusting with finely pow- 
dered sugar, run through sizing machine 
to the proper thickness, cut into strips, 
and again into thin slices. 


II. — Chicle flounces 

Paraffine 2 ounces 

Balsam of Tolu ... 2 drachms 

Balsam of Peru. . 1 drachm 

Sugar 20 ounces 

Glucose 8 ounces 

Water 6 ounces 


Flavoring, enough. 

Triturate the chicle and balsams in 
water, take out and add the paraffine, 
first heated. Boil the sugar, glucose, 
and water together to what is known to 
confectioners as “crack ** heat, pour the 
svrup over the oil slab and turn into it 
the pim mixture, which will make it 
tough and plastic. Add any desired 
flavor. 


HI. — Gum chicle 122 parts 

Paraffine 42 parts 

Balsam of Tolu .... 4 parts 

Sugar 384 parts 

Water 48 parts 


Dissolve the sugar in the water by the 
aid of heat and pour the resultant syrup 
on an oiled slab. Melt the gum, balsam, 
and paraffine together and pour on top 
of the syrup, and work the whole up to- 
gether. 


IV. — Gum chicle 240 parts 

White wax (i4 parts 

Sugar 640 parts 

Glucose 128 parts 

Water 192 parts 

Balsam of Peru... 4 parts 
Flavoring matter, enough. 

Proceed as indicated in II. 

V. — BalsamofTolu 4 parts 

Benzoin 1 part 

White wax 1 part 

Paraffine 1 part 

Powdered sugar. ... 1 part 


Melt together, mix well, and roll into 
sticks of the usual dimensions. 

Mix, and, when sufficiently cooj, rol) 
out into sticks or any other desirabl 
form. 
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Spruce Chewing Gum. — 

^rucegum 20 parts 

Chicle 20 parts 

Sugar, powdered . . 60 parts 

Melt the gums separately, mix while 
hot, and immediately add the sugar, a 
small portion at a time, kneading it thor- 
oughly on a hot slab. When com- 
pletely incorporated remove to a cold 
slab, previously dusted with powdered 
sugar, roll out at once into sheets, and 
cut into sticks. Any desired flavor or 
cc or may be added to or incorporated 
w'th the sugar. 

C [ICKEN-COOP APPLICATION: 

See Insecticides. 

CHICKEN DISEASES AND THEIR 
REMEDIES: 

See Veterinary Formulas. 

CHICORY, TESTS FOR: 

See Foods. 

CHILBLAINS: 

See Ointments. 

CHILBLAIN SOAP: 

See Soap. 

CHILDREN, DOSES FOR; 

See Doses. 

CHILLS. BITTERS FOR: 

See Wines and Liquors. 

CHINA CEMENTS; 

See Adhesives and Lutes. 

CHINA: 

See Ceramics. 

CHINA. TO REMOVE BURNED LET- 
TER FROM: 

See Cleaning Preparations and Meth- 
ods, under Miscellaneous Methods. 

CHINA REPMRING : 

See Porcelain. 

CHINA RIVETING. 

China riveting is best left to practical 
men, but it can be done with a drill made 
from a splinter of a diamond fixed on a 
handle. If this is not to be had, ^et a 
small three-cornered file, harden it by 
placing it in the fire till red hot, and then 
plunging it in cold water. Next grind 
the point on a grindstone and fini^ on 
an oilstone. With the point pick out the 
place to be bored, taking care to do it 
ently for fear of breaking the article, 
n a little while a piece will break off, 
then the hole can ea'^ily be made by 
working the poiii» r'nnd. The wire 
may then be pas-c- ^:rough and fas- 


tened. A good cement may be made 
from 1 ounce of grated cheese, ( ounce 
of finely powdered quicklime, and white 
of egg sufficient to make a paste. The 
less cement applied the better, using a 
feather to spread it over the broken 
edge. 

CHLORIDES PLATT’S: 

See Disinfectants. 

CHLORINE-PROOFING : 

See Acid- Proofing. 

CHOCOLATE. 

Prepare 1,000 parts of finished cacao 
and 30 parts of fresh cacao oil, in a 
warmed, polished, iron mortar, into a 
liquid substance, add to it 800 parts of 
finely powdered sugar, and, after a good 
consistency has been reached, 60 parts of 
powdered iron lactate and 60 paits of 
sugar syrup, finely rubbed together. 
Scent with 40 parts of vanilla sugar. Of 
this mass weigh out tablets of 125 parts 
into the molds. 

Coating Tablets with Chocolate. — If a 
chocolate which is free from sugar be 
placed in a dish over a water bath, it will 
melt into a fluid of proper consistence 
for coating tablets. No water mu.st be 
added. The coati^ is formed by dip- 
ping the tablets. When they arc suffi- 
ciently hardened they are laid on oiled 
paper to dry. 

CHOCOLATE CASTOR - OIL LOZ- 
ENGES: 

See Castor Oil. 

CHOCOLATE CORDIAL; 

See Wines and Liquor.^. 

CHOCOLATE EXTRACTS: 

See Essences and Extracts. 

CHOCOLATE SODA WATER: 

See Beverages. 

CHOKING IN CATTLE: 

See Veterinary Formulas. 

CHOLERA REMEDIES: 


Sun Cholera Mixture. — 

Tincture of opium. . . 1 part 

Tincture of capsicum. 1 part 
Tincture of rhubarb.. 1 part 
Spirit of camphor. ... 1 part 

Spirit of peppermint. . 1 part 

Squibb’s Diarrhea Mixture. — 

Tincture opium 40 parts 

Tincture capsicum. . . 40 parts 

^irit cumpiior 40 parts 

Cnloroform 15 parts 

Alcohol 65 parts 
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Aromatic Rhubarb. — 

Cinnamon* ground . . 8 parts 

Rhubarb 8 parts 

Calumba 4 parts 

Saffron 1 part 

Powdered opium.. . . 2 parts 

Oil peppermint 5 parts 

Alcohol* q. s. ad . . . . 100 parts 


Macerate the ground drugs with 75 
parts alcohol in a closely covered per- 
colator for several days* then allow per- 
colation to proceed, using sufficient al- 
cohol to obtain 95 parts of percolate. In 
percolate dissolve the oil of peppermint. 


Rhubarb and Camphor. — 


Tincture capsicum. . 

2 

ounces 

Tincture opium 

2 

ounces 

Tincture camphor.. . 

. 3 

ounces 

Tincture catechu 

4 ounces 

Tincture rhubarb. . . 

4 ounces 

Spirit peppermint- . . 

4 ounces 

Blackberry Mixture. — 



Fluid extract black 



berry root 

2 

pints 

Fluid ginger* soluble. 

5} ounces 

Fluid catechu 

5A ounces 

Fluid opium for tinc- 



ture 

160 

minims 

Brandy 

8 

ounces 

Sugar 

4 

pounds 

Essence cloves, . 

256 

minims 

Essence cinnamon . . 

256 

minims 

Chloroform 

128 

minims 

Alcohol (25 percent), 


* 

q. s. ad 

1 

gallon 


CHOWCHOW: 

See Condiments. 

CHROME YELLOW, TEST FOR: 

See Pigments. 

CHROMIUM GLUE: 

See Adhesives. 


CHROMO MAKING. 

The production of chromo pictures 
requires a little skill. Practice is neces- 
sary. The glass plate to be used should 
be washed off with warm water* and then 
laid in a 10 per cent solution of nitric 
acid. After one hour, wash with clean, 
cold water* dry with a towel, and polish 
the plate with good alcohol on the in- 
side — hollow side — until no finger marks 
or streaks are vi.sible. This is best as- 
certained by breathing on the glass; the 
breath should show an even blue surface 
on the glass. 

Coat the unmounted photograph to be 
colored with benzine by means of wad- 


ding* but without pressure, so that the 
retouching of the picture is not dis- 
turbed- Place 2 tablets of ordinary 
kitche'i gelatin in 8} ounces of distilled 
or pure rain water, soak for an hour* and 
then heat until the gelatin has com- 
pletely dissolved. Pour this warm solu- 
tion over the polished side of the glass, 
so that the liquid is evenly distributed. 
The best way is to pour the solution on 
the upper right-hand corner, allowing it 
to flow into the left-hand corner* from 
there to the left below and right below, 
finally letting the superfluous liquid 
run off. Take the photograph* which 
has been previouslj^ slightly moistened 
on the back* lay it with the pictrre 
side on the gel a tin- covered plate, cen^ 
tering it nicely, and squeeze out the 
excess gelatin solution gently* prefer- 
ably by means of a rubber squeegee. 
Care must be taken, however, not to dis- 
place the picture in this manipulation* as 
it is easily spoiled. 

The solution must never be allowed to 
boil, since this would render the gelatin 
brittle and would result in the picture, 
after having been finished, cracking off 
from the glass in a short time. When 
the picture has been attached to the glass 
plate without blisters (which is best ob- 
served from the back), tJie edge of the 
lass is cleansed of gelaHn, preferably 
y means of a small sponge and luke- 
warm water, and the plate is allow'ed to 
dry over night. 

When the picture and the gelatin are 
perfectly dry, coat the back of the picture 
a few limes with castor oil until it is per- 
fectly transparent; carefully remove the 
oil without rubbing, and proceed with 
the painting, which is best accomplished 
with good, not over- thick oil colors. The 
coloring must be observed from the glasa 
side, and for this reason the small details, 
such as eyes, lips, beard, and hair, 
should first be sketched in. When the 
first coat is dry the dress and the flesh 
tints arc painted. The whole surface 
may be painted over, and it is not neces- 
sary to paint shadows* as these are al^ 
ready present in the picture, and con- 
sequently show the color through in 
varying strength. 

When the coloring has dried, a second 
glass plate should be laid on for protec- 
tion. pasting the two edges together with 
narrow strips of linen. 

Cider 

To Make Cider. — Pick the apples off 
the tree by hand. Every apple before 
going into the press should be carefully 
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wiped. Ar soon as a chari^ of apples 
is ground, remove the pomace and put in 
a cask with a false bottom and a strainer 
beneath it, and a vessel to catch the 
drainage from pomace. As fast as the 
juice runs from the press place it in 
clean, sweet, open tubs nr casks with the 
heads out and provide with a faucet, put 
I a about two inches eho ve bottom. The 
juice should be closely watched and as 
soon as the least sign of fermentation ap- 
pears (bubbles on top, etc.) it should be 
run off into casks prepared for this pur- 
pose and placed in a moderately co'd 
room. The barrels should be entirely 
tilled, or as near to the bunghole as 
possible. After fermentation is well 
under way the spume or foam should be 
scraped off with a spoon several times a 
day. When fermentation has ceased 
the cider is racked off into clean casks, 
filled to the bunghole, and the bung 
driven in tightly. It is now ready for 
use or for bottling. 

Champagne Cider. — I. — To convert or- 
dinary cider into champagne cider, pro- 
ceed as follows: To 100 gallons of good 
cider add 3 gallons of strained honey (or 
pounds of white sugar will answer) 
stir in w'ell, tightly bung, and let alone 
for a week. (Clarify the cider by adding 
a half gallon of .skinime<l milk, or 4 ounces 
of gelatin dissolved in sufRcient hot 
water and add 4 gallons of proof spirit. 
Let stand 3 days longer, then syphon off, 
bottle, cork, and tie or wire dow’n. 
Bunging the cask tightly is done in order 
to induce a slow fermentation, and thus 
retain in the cider as much carbonic acid 
as possible. 

II. — Put 10 gallons of old and clean 
cider in a strong and iron-bound cask, 
pitched within (a sound beer cpsk is the 
very thing), and add and stir in well 40 
ounces of simple syrup. Add 5 ounces 
of tartaric acid, let dissolve, then add TJ 
ounces sodium bicarbonate in powder. 
Have the bung ready and lie moment 
the soda is added put it in and drive it 
home. The cider will be ready for use 
in a few hours. 

Cider Preservative. — I. — The addition 
of 154 grains of bismuth subiiitrate to 22 
gallons of cider prevents, or materially 
retards, the hardening of the beverage on 
exposure to air; moreover, the bismuth 
salt renders alcoholic fermentation more 
complete. 

II. — Calcium sulphite (sulphite of 
lime) is largely used to prevent fermen- 
tation in cider. About } to \ of an ounce 
of the sulphite is required for 1 gallon of 
cider. It should first be dissolved in a 


small quantity of cider, then added to 
the bulk, ana the whole agitated until 
thoroughly mixed. The barrel should 
then be bunged and allowed to .stand for 
several days, until the action of the sul- 
phite is exerted. It will preserve the 
sweetness of cider perfectly, but care 
should be taken not to add too much, as 
that would impart a slight sulphurous 
taste. 

Artificial Ciders.— To 25 gallons of 
soft water add 2 pounds of tartaric acid, 
25 or 30 pounds of sugar, and a pint of 
yeast; put in a warm place, and let fer- 
ment for 15 days, then add the flavoring 
matter to suit taste. The various fruit 
ethers are for sale at any wholesale drug 
house. 

Bottling Sweet Cider. — Champagnt 
quarts are generally used for bottling 
cider, as they are strong and will stand 
pressure, besides being a convenient 
size for consumers. In making cider 
champacne the liquor should be clari- 
fied ana bottled in the sweet condition, 
that is to say, before the greater part of 
the sugar which it contains has been 
converted into alcohol by fermentation. 
The fermentation continues, to a certain 
extent, in the bottle, transforming more 
of the sugar into alcohol, and the car- 
bonic acid, being unable to escape, is 
dissolved in the cider and produces the 
sparkling. 

The greater the quantity of sugar 
contained in the liquor, when it is hot. 
tied, the more complete is its carbona- 
tion by the carbonic-acid gas, and con- 
sequently the more sparkling it is when 
poured out. But this is true only within 
certain limits, for if the production of 
sugar is too high the fermentation will 
be arrested. 

To make the most sparkling cider the 
liquor is allowed to stand for three, four, 
five, or six weeks, during which fermeO' 
tation proceeds. The time varies ac- 
cording to the nature of the apples, and 
also to the temperature; when it is very 
warm the first fermentation is usually 
completed in 7 days. 

Before bottling, the liquid must be 
fined, and this is nest done with catechu 
dissolved in cold cider, 2 ounces of cate- 
chu to the barrel of cider. This is well 
stirred and left to settle for a few days. 

The cider at this stage is still sweet, 
and it is a point of considerable nicety 
not to carry the first fermentation too 
far. The bottle should not be quite 
filled, so as to allow more freedom for 
the carbonic-acid gas which forma. 

When the botflea have been filled. 
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corked, and wired down, thev should be 
placed in a good cellar, whicn should be 
dry, or else the cider will taste of the 
cork. The bottles should not be laid 
for four or five weeks, or breakage will 
ensue. When they are being laid they 
should be placed on laths of wood or on 
dry sand; they should never be allowed 
on cold or damp floors. 

Should the cider be relatively poor in 
sugar, or if it has been fermented too far, 
about 1 ounce of powdered loaf sugat 
can be added to each bottle, or else a 
measure of sugar syrup before pouring 
in the cider. 

Imitation Cider. — 

1. — A formula for an imitation cider is 


as follows: 

Rain water 100 gallons 

Honey, unstrained . . 6 gallons 

Catechu, powdered. 3 ounces 

Alum, powdered. ... 5 ounces 

Yeast (brewer's pref- 
erably) 2 pints 


Mix and put in a warm place to fer- 
ment. Let ferment for about 1.5 days; 
then add the following, stirring well in: 

Bitter almonds, crushed 8 ounces 
Cloves 8 ounces 

Let stand 24 hours, add two or three 
gallons of good whiskey, and rack off into 
clean casks. Bung tightly, lot stand 48 
hours, then bottle. If a higher color is 
desired use caramel sufficient to pro- 
duce the correct tinge. If honey is not 
obtainable, use sugar-house molasses 
instead, but honey is preferable. 

II. — The following, when properly 
prepared, makes a passable substitute 
tor cider, and a very pleasant drink: 
Catechu, powdered. 3 parts 

Alum, powdered. . . 5 parts 

Honey 640 parts 

Water 12,800 parts 

Yeast 32 parts 

Dissolve the catechu, alum, and honey 
In the water, add the yeast, and put in 
some warm place to ferment. The con- 
tainer should be filled to the square open- 
ing, made by sawing out five or six inches 
of the center of a stave, and the spume 
skimmed off daily as it arises. In cooler 
weather from 2 weeks to 18 days will be 
required for thorough fermentation. In 
w'armer weather from 12 to 13 days will 
be sufficient. When fermentation is com*- 
plete add the following solution: 


Oil of bitter almonds 1 part 

Oil of clover : . . . 1 part 

Caramel 32 parts 

Alcohol . . . : 192 parts 


The alcohol may be replaced by twice 
its volume of good bourbon whiskey. A 
much cheaper, but correspondingly poor 
substitute for the above may be made as 
follows: 

Twenty-five gallons of soft water, 2 
pounds tartaric acid, 25 pounds of brown 
sugar, and 1 pint of yeast are allowed to 
stand in a warm place, in a clean cask 
with the bung out, for 24 hours. Then 
bung up the cask, after adding 3 gallons 
of whiskey, and let stand for 48 hours, 
after which the liquor is ready for use. 

CIDER VINEGAR: 

See Vinegar. 


Cigars 

Cigar Sizes and Colors. — Cigars are 
named according to their color and 
shape. A dead-mack cigar, for instance, 
is an “Oscuro," a very dark-brown one 
is a '"Colorado,** a medium brown is a 
“Colorado Claro,** and a yellowish light 
brown is a “Claro.** Most smokers 
know the names of the shades from 
“Claro” to “Colorado,** and that is as 
far as most of them need to know. As to 
the shapes, a “Napoleon** is the biggest 
of all cigars — being 7 inches long; a “Per- 
fecto’* swells in the middle and tapers 
down to a very small head at the lighting 
end; a “Panatela** is a thin, straight, up- 
and-down cigar without the graceful 
curve of the “Perfecto**; a “Conchas** is 
very short and fat, and a “Londres** is 
shaped like a “Perfecto** except that it 
does not taper to so small a head at the 
lighting end. A “Reina Victoria** is a 
“Londres** that comes packed in a rib- 
bon-tied bundle of 50 pieces, instead of 
in the usual four layers of 13, 12, 13 and 
12 . 

How to Keep Cigars. — Cigars kept in 
a case are influenced every time the case 
is opened. Whatever of taint there may 
be in the atmosphere rushes into the 
case, and i.4 finally taken up by the cigars. 
Even though the cigars have the appear- 
ance of freshness, it is not the original 
freshness in which they were received 
from the factory. They have been dry, 
or comparatively so, and have absorbed 
more moisture than has been put in the 
case, and it matters not what that mois- 
ture may be, it can never restore the 
flavor that was lost during the drying-out 
process. 

After all, it is a comparatively simple 
matter to take good care of cigars. All 
that is necessary is a comparatively air- 
tight, zinc-lined chest. Tliis should be 
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behind the counter in a place where the 
temperature is even. When a customer 
calls for p. cigar the dealer takes the box 
out of the chest, serves his customer, and 
then puts the box back again. The box 
being opened for a moment the cigars are 
not perceptibly affected. The cigars in 
the close, heavy chest are always safe 
from atmospheric influences, as the boxes 
are closed, and the chest is open but a 
moment, while the dealer is taxing out a 
box from which to serve his customer. 

Some of the best dealers have either a 
large chest or a cool vault in which they 
keep their stock, taking out from time to 
time whatever they need for use. Some 
have a number of small chests, in which 
they keep different brands, so as to avoid 
opening and closing one particular chest 
so often. 

It may be said that it is only the high- 
er priced cigars that need special care in 
handling, although the cheaper grades 
are not to be handled carelessly. The 
Havana cigars are more susceptible to 
change, for there is a delicacy of flavor to 
be preserved that is never present in the 
cheaper grades of cigars. 

Every dealer must, of course, make a 
display in his show case, but he need not 
serve his patrons with these cigars. The 
shrinkage in value of the cigars in the 
case is merely a business proposition of 
proOt and loss. 

Cigar Flavoring. — I. — Macerate 2 
ounces of cinnamon and 4 ounces of 
tonka beans, ground fine, in 1 quart of 
rurii. 

II — Moisten ordinary cigars with a 
strong tincture of cascarilla, to which a 
little gum benzoin and storax may be 
added. Some persons add a small quan- 
tity of camphor or oil of cloves or cassia. 


III. — Tincture of valerian. 4 drachms 

Butyric aldehyde. . . 4 drachms 

Nitrous ether 1 drachm 

Tincture vanilla. . . . 2 drachms 

Alcohol ounces 

Water enough to 

make 16 ounces 

IV. — Extract vanilla 4 ounces 

Alcohol i gallon 

Jamaica rum ^gallon 

Tincture valerian. . . 8 ounces 

Caraway seed 2 ounces 

English valerian root 2 ounces 
Bitter orange peel. . . 2 ounces 

Tonka beans 4 drachms 

Myrrh 16 ounces 


Soak the myrrh for 3 days in 6 quarts 
of w’ater, add the alcohol, tincture va- 
lerian, and extract of vauilla, and after 


grinding the other ingredients to a coarse 
powder, put all together in a jug and 
macerate for 2 weeks, occasionally shak- 
ing; lastly, strain. 

V. — Into a bottle filled with \ pint of 
French brandy put IJ ounces of cascar- 
illa bark and IJ ounces of vanilla pre- 
viously ground with jt pound of sugar; 
carefully close up the flask and distil in a 
warm place. After 3 days pour off the 
liouid, and add \ pint of mastic extract. 
Tne finished cigars are moistened with 
this liquid, pacKed in boxes, and pre- 
served from air by a well-closed lid. 
They are said to acquire a pleasant flavor 
and mild strength through this treat- 
ment. 

Cigar Spots. — The speckled appear- 
ance of certain wrappers is due to the 
work of a species of fungus that attacks 
the growing tobacco. In a certain dis- 
trict of Sumatra, which produces an ex- 
ceptionally fine tobacco for wrappers, 
the leaves of the plant are commonly 
speckled in this way. Several patents 
have been obtained for methods of spot- 
ting tobacco leaves artificially. A St. 
Louis firm uses a solution composed of‘. 


Sodium carbonate 3 parts 

Calx chlorinata 1 part 

Hot water 8 parts 


Dissolve the washing soda in the hot 
water, add the chlorinated lime, and 
heat the mixture to a boiling tempera- 
ture for 3 minutes. When cool, decant 
into earthenware or stoneware jugs, cork 
tightly, and keep in a cool place. The 
corks of jugs not intended for immediate 
use should be covered with a piece of 
bladder or strong parchment paper, and 
tightly tied down to prevent the escape of 
gas, and consequent weakening of the 
bleaching pow’er of the fluid. The pre- 
pared liquor is sprinkled on the tobacco, 
the latter being tnen exposed to light and 
air, when, it is said, the disagreeable odor 
produced soon disappears. 

CINCHONA: 

See Wines and Liquors. 


CINNAMON ESSENCE: 

See Essences and Extracts. 

CINNAMON OIL AS AN ANTISEPTIC: 

Sec Antiseptics. 

CITRATE OF MAGTOSIUM: 

See Magnesium Citrate. 

CLARET LEMONADE AND CLARET 
PUNCH : 

See Beverages, under Lemonades. 
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CLARIFICATION OF GELATIN AND 
GLUE: 

See Gelatin. 

CLARIFYING. 

Clarification is the process by which 
any solid particles suspended in a liquid 
are either caused to coalesce together or 
to adhere to the medium used for clar- 
ifying, that they may be removed by fil- 
tration (which would previously have 
been impossible), so as to render he 
liquid clear. 

One of the best agents for this purpose 
is albumen. When clarifying vegetable 
extracts, the albumen which is naturally 
present in most plants accomplishes this 
purpose easily, provided the vegetable 
matter is extr;icted in the cold, so as to 
get as much albumen as possible in solu- 
tion. 

Egg albumen may also be used. The 
effect of albumen may be increased by 
the addition of cellulose, in the form of a 
fine magma of filtering paper. This has 
the further advantage that the subse- 
quent filtration is much facilitated. 

Suspended particles of gum or pectin 
may be removed by cautious precipita- 
tion with tannin, of which only an ex- 
ceedingly small amount is usually neces- 
sary. It combines with the gelatinous 
substances better with the aid of heat 
than in the cold. There must be no ex- 
cess of tannin used. 

Another method of clarifying liquids 
turbid from particles of gum, albumen, 
pectin, etc., to add to them a definite 
quantity of alcohol. This causes the 
fi/rmer substances to separate in more or 
less large flakes. The quantity of alco- 
hol required varies greatly according to 
the nature of the liquid. It should be 
determined in each case by an experiment 
on a small scale. 

Resinous or waxy substances, .such as 
are occasionally met with in honey, etc., 
in.»v be removed by the addition of bole, 

I nilped filtering paper, and heating to 
>oiling. 

In each case the clarifying process 
may l)e hastened by making the separat- 
ing lyirticlcs specifically heavier; tliat is, 
by iricf)rporatiiig some heavier sub- 
.staiicc, such as talcum, etc., which may 
<ause the flocculi to sink more rapidly, 
and^ to form a compact sediment. 

Clarifying powder for alcoholic liquids: 

Egg albumen, dry 40 parts 


Sugar of milk 40 parts 

Starch 20 parts 


Reduce llicm to very fine powder, and 
mix thoroughly. 


For clarifying liquors, wine.s, essences^ 
etc., take for every quart of liquid 75 
grains of the above mixture, shake re- 
peatedly in the course of a few days, the 
mixture being kept in a warm room, 
then filter. 

Powdered talcum renders the same 
service, and has the additional advan- 
tage of being entirely insoluble. How- 
ever, the above mixture acts more ener* 
getically. 


CLAY: 

Claying Mixture for Forges. — Twenty 
parts fire clay; 20 parts cast-iron turn- 
ings; 1 part common salt; ^ part sal am- 
moniac; all by measure. 

The materials should be thoroughly 
mixed dry and then wet down to the con- 
sistency of common mortar, constantly 
stirring the mass as the wetting proceeds. 
A rough mold shape<l to fit the tuyere 
opening, a trowel, and a few minutes' 
time are all that are neede<l to complete 
the successful claying of the forge. '^I’liis 
mixture dries hard and when glazed by 
the fire will last. 


Plastic Modeling Clay. — .V perma- 
nently plastic clay can be obtained by 
first mi.xing it with glycerine, turpen- 
tine, or similar bodies, and then adding 
vaseline or petroleum residues rich iu 
vaseline. 'Pne proportion of clay to the 
vaseline vari<\s according to the desired 
consistency of the product, the admix- 
ture of va.seline varying from 10 to 50 
per cent. It is obvious that the hardness 
of the material decreases with the 
amount of vaseline added, so that the one 
richest in vaseline will be the softest. By 
the use of various varieties of clay and 
the suitable choice of admixtures, the 
plasticity, ns well as the color of the mass, 
may be varied. 


Cleaning Preparations and 
Methods 

(See also Soaps, Polishes, and House- 
hold Formulas). 

TO REMOVE STAINS FROM THE 

HANDS: 

Removal of Aniline-Dye Stains from 
the Skin. — Ruh the stained skin with 
a pinch of slightly moistened reel crys- 
tals of chromic trioxide until a distinct 
sensation of warmth announces flic de- 
struction of the dye stuff by oxidation 
and an incipient irritation of the skin. 
Then rinse with soap and water. A sin- 
gle application usually suffices to remove 
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the stain. It is hardly necessary to call 
attention to the poisonousness and strong: 
caustic action of chromic trioxide; but 
only moderate caution is required to 
avoid evil effects. 

Pyrogallic-Acid Stains on the Fingers 
(see also Photography). — Pyro stains may 
be prevented fairly well by rubbing in a 
little wool fat before beginning work. A 
very effective way of eliminating devel- 
oper stains is tp dip the finger tips occa- 
sionally during development into the 
clearing bath. It is best to use the 
clearing bath, with ample friction, be- 
fore resorting to soap, as the latter seems 
to have a fixing effect upon the stain. 
liCmon peel is useful for removing pyro 
stains, and so are the ammonium per- 
sulphate reducer and the thiocarbamide 
clearer. 

To Clean Very Soiled Hands. — In the 
morning wash in warm water, using a 
stiff brush, and apply glycerine. Re- 
peat the a()plication two or three times 
during the day, washing and brushing an 
hour or so afterwards, or apply a warm 
solution of soda or potash, and wash in 
warm uater, using a stiff brush as before. 
Finally, rub the hands with pumice or 
infusorial earth. There are soaps made 
especially for this purpose, similar to 
those for use on woodwork, etc,, in 
which infusorial earth or similar matter 
is incorporated. 

To Remove Nitric-Acid Stains. — One 
plan to avoid stains is to use rubber 
finger stalls, or rubber gloves. Nitric- 
acid stains can be removed from the 
hands by painting the stains, with a solu- 
tion of permanganate of potash, and 
washing off the permanganate with a 6 
per cent solution of hydrochloric (muri- 
atic) acid. After this wash the hands 
with pure castilc soap. Any soap that 
roughens the skin should be avoided at 
all times. Castile soap is the best to 
keep the skin in good condition. 

CLEANING GILDED ARTICLES: 

To Clean Gilt Frames and Gilded Sur- 
faces Generally. — Dip a soft brush in 
alcohol to which a few drops of ammonia 
water has been added, and with it go 
over the surface. Do not rub — at least, 
not roughly, or harshly. In the course 
of five minutes the dirt will have become 
soft, and easy of removal. Then go over 
the surface again gently with the same or 
a similar brush dipped in rain water. 
Now lay the damp article in the .sunlight 
to dry. If there is no sunlight, place it 
■car a warm (but not hot) stove, and 
let dry completely. In order to avoid 


streaks, take care that the position of the 
article, during the drying, is not exactly 
vertical. 

To Clean Fire-Gilt Articles. — Fire-gilt 
articles are cleaned, according to their 
condition, with water, diluted hydro- 
chloric acid, ammonia, or potash solu- 
tion. If hydrochloric acid is employed 
thorough dilution with water is especially 
necessary. The acidity should hardly 
be noticeable on the tongue. 

To clean gilt articles, such as gold 
molding, etc., when they have become 
tarnished nr covered with flyspecks, etc., 
rub them slowly with an onion cut in half 
and dipped in rectified alcohol, and wash 
off lightly with a moist soft sponge after 
about 2 hours. 

Cleaning Gilded and Polychromed 
Work on Altars. — To clean bright gold 
a fine little sponge is used which is 
moistened but lightly with tartaric acid 
and passed over the gilding. Next go 
over the gilt work with a small sponge 
saturated with alcohol to remove all dirt. 
For matt gilding, use only a white flannel 
dipped in lye, and carefully wipe off the 
dead gold with this, drying next with a 
fine linen rag. To clean polychromed 
work sponge with a lye of rain water, 
1,000 parts, and calcined potash, 68 
parts, and imtned lately wash off with a 
clean sponge and water, so that the lye 
does not attack the paint too much. 

SPOT AND STAIN REMOVERS: 

To Remove Aniline Stains. — 

I. — Sodium nitrate 7 grains 

Diluted sulphuric acid . 16 grains 
Water 1 ounce 

Let the mixture stemd a day or two 
before using. Apply to the spot with a 
sponge, and rinse the goods with plenty 
of water. 

11. — An excellent medium for the re- 
moval of aniline stains, which are often 
very stubborn, has been found to be 
liquid opodeldoc. After its use the 
stains are said to disappear at once and 
entirely. 

Cleansing Fluids.— A spot remover Is 


made as follows: 

I. — Saponine 7 parts 

Water 130 parts 

Alcohol 70 parts 

Benzine 1,788 parts 

Oil mirbane 6 parts 

IL~Be nzene (benzol) , . 89 parts 

Acetic ether ... 10 parts 

Pear oil 1 part 


This yields an effective grease eradi- 
cator, of an agreeable odor. 
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nL— To Remove Stains of Sulphate of 
copper, or of salts of mercury, silver, or 
gma from the hands, etc., wash them first 
mth a dilute solution either of ammonia, 
iodide, bromide, or cyanide of potassium, 
and then with plenty of water; if the 
stains are old ones they should first be 
rubbed with the strongest acetic acid 
and then treated as above. 

Removal of Picric-Acid Stains. —I. — 
Recent stains of picric acid may be re- 
moved readily if the stain is covered with 
a layer of magnesium carbonate, the car- 
bonate moistened with a little water to 
form a paste, and the paste then rubbed 
over the spot. 

IL — Apply a solution of 


Boricacid 4 parts 

Sodium benzoate. ... 1 part 

Water 100 parts 


in. — Dr. Prieiir, of Besancon, recom- 
mends lithium carbonate for the removal 
of picric-acid stains from the skin or 
from linen. The method of using it is 
simply to lay a small pinch on the stain, 
and moisten the latter with water. Fresh 
stains disappear almost instantly, and 
old ones in a minute or two. 

To Remove Finger Marks from Books, 
etc.— I. — Pour benzol (not benzine or 
gasoline, but Merck’s “c. p.” cr^stalliz- 
able) on calcined magnesia until it be- 
comes a crumbling mass, and apply this 
to the spot, rubbing it in lightly, with the 
tip of the finger. When the benzol 
evaporates, brush off. Any dirt that re- 
mains can be removed by using a piece 
of soft rubber. 

II. — If the foregoing fails (which it 
sometimes, though rardy, does), try the 
following: Make a hot solution of sodium 
hydrate in distilled water, of strength of 
from 3 per cent to 5 per cent, according 
to the age, etc., of the stain. Have pre- 
pared some bits of heavy blotting paper 
somewhat larger than the spot to be re- 
moved; also, a blotting pad, or several 
pieces of heavy blotting paper. Lay the 
soiled page face downward on the blot- 
ting pad, then, saturating one of the bits 
of blotter with the hot sodium hydrate 
solution, put it on the stain and go over 
it with a hot smoothing iron. If one ap- 
plication does not remove all the grease 
or stain, repeat the operation. Then 
saturate another bit of blotting paper with 
a 4 per cent or 5 per cent solution of hy- 
drochloric acid in distilled water, apply 
it to the place, and pa.ss the iron over it 
to neutralize the .strong alkali. This proc'ess 
will instantly re.store any faded writing 
or printing, and make the paper bright 
ana fresh again. 


Glycerine as a Detergent.— For cer* 
tain kinds of obstinate spots (such as 
coffee and chocolate, for instance) there 
is no better detergent than glycerine, 
especially for fabrics with delicate colors. 
Apply the glycerine to the spot, with a 
sponge or otherwise, let stand a min- 
ute or so, then wash off with water or 
alcohol. Hot glycerine is even more 
efficient than cold. 

CLEANING SKINS AND LEATHER: 

See also Leather. 

To Clean Colored Leather. — Pour car- 
bon bisulphide on non-vulcanized gutta- 
ercha, and allow it to stand about 24 
ours. After shaking actively add more 
gutta-percha gradually until the solvlion 
becomes of gelatinous consistency. 
This piixture is applied in suitable quan- 
tity to oil-stained, colored leather and 
allowed to dry two or three hours. The 
subsequent operation consists merely in 
removing the coat of gutta-percha from 
the surface of the leather — that is, rub- 
bing it with the fingers, and rolling it off 
the surface. 

The color is not injured in the least by 
the sulphuret of carbon; only those 
leathers on which a dressing containing 
starch has been used look a little lighter 
in color, but the better class of leathers 
are not so dressed. The dry gutta-per- 
cha can be redissolved in sulphuret of 
carbon and used over again. 

To Clean Skins Used for Polishing 
Purposes. — First beat them thoroughly 
to get rid of dust, then go over the surface 
on both sides with a piece of good white 
soap and lay them in warm water in 
which has been put a little soda. Let 
them lie here for 2 hours, then wash them 
in plenty of tepid water, rubbing them 
vigorously until perfectly clean. This 
bath should also be made alkaline with 
soda. The skins are finally rinsed in 
warm water, and dried quickly. Cold 
w'ater must be avoided at all stages of the 
cleansing process, as it has a tendency to 
shrink and harden the skins. 

The best way to clean a chamois skin 
is to wash and rinse it out in clean watcl 
immediately after use, but this practice is 
apt to be neglected so that the skin be- 
comes saturated with dirt and grime. 
To clean it, first thoroughly soak in 
clean, soft water. Then, after soaping 
it and rolling it into a compact w'ad, beat 
w'ith a small round slick — a buggy spoke, 
say — turning the wad over repeatedly, 
and keeping it well wet and soaped. 
This should suffice to loosen the dirt. 
Tiler riiidC in clean water until the skin 
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m clean. As wringing hj hand is apt to 
injure the chamois skin, it is advisable to 
use a small clothes wringer. Before 
using the skin again rinse it in clear water 
to which a little pulverized alum has 
been added. 

STRAW-HAT RENOVATION: 

To Renovate Straw Hats. — 1. — Hats 
made of natural (uncolored) straw, which 
have become soiled by wear, may be 
cleaned by thoroughly sponging with a 
weak solution of tartaric acid in w'ater, 
followed by water alone. The hat after 
being so treated should be fastened by 
the to a board by means of pins, so 
that it will keep its shape in drying. 

II. — Sponge the straw with a solution of 

By weight 

Sodium hyposulphite. 10 parts 

Glycerine 5 parts 

Alcohol 10 parts 

Water 75 parts 

Lay aside in a damp place for 24 hours 
and then apply 

By weight 

Citric acid 2 parts 

Alcohol 10 parts 

Water 90 parts 

Press with a moderately hot iron, after 
stiffening with weak gum water, if neces- 
sa^. 

III. — If the hat has become much dark- 
ened in tint by w^ear thefumes of burning 
sulphur may be employed. The material 
should be first cleaned by thoroughly 
sponging with an aqueous solution of 
potassium carbonate, followed by a sim- 
ilar application of water, and it is then 
suspended over the sulphur fumes. 
These are generated by placing in a metal 
or earthen dish, so mounted as to keep the 
heat from .setting fire to anything beneath, 
some brimstone (roll sulphur), and 
sprinkling over it some live coals to .start 
combustion. The operation is con- 
ducted in a deep box or barrel, the dish 
of burning sulpnur being placed at the 
bottom, and the article to be bleached 
being suspended from a string stretched 
across the top. A cover not fitting so 
tightly as to exclude all air is placed over 
it, and the apparatus allowed to stand 
for a few hours. 

Hats so treated will require to be stif- 
fened by the application of a little gum 
water, and pressed on a block with a 
hot iron to bring them back into shape. 

Waterproof Stiffening for Straw Hats. 
— If a waterproof stiffening is reouired 
use one of the varnishes for which for- 
mulas follow: 


I. — Copal 450 parts 

Sandarac 75 parts 

Venice turpentine 40 parts 

Castor oil 5 parts 

Alcohol 800 parts 

II. — Shellac 500 parts 

Sandarac 175 parts 

Venice turpentine 50 parts 

Castor oil 15 parts 

Alcohol 2,000 parts 

HI. — Shellac 750 parts 

Rosin 150 parts 

Venice turpentine 150 parts 

Castor oil 20 parts 

Alcohol 2,500 parts 


How to Clean a Panama Hat. — Scrub 
with Castile soap and warm water, a 
nail brush being used as an aid to get 
the dirt away. The hat is then placedin 
the hot sun to dry and in the course ol 
two or three hours is ready for use. It 
will not only be a.s clean as when new 
but it will retain its shape admirably. 
The cleaned hat will be a trifle stiff at 
first, but will soon grow supple under 
wear. 

A little glycerine added to the rinsing 
water entirely prevents the stiffne.ss and 
brittleness acquired by some hats in dry- 
ing, while a little ammonia in the wasm 
irig water materially assists in the scrub- 
bing process. Ivory, or, in fact, any 
good white soap, will answer as well as 
Castile for the purpose. It is well to 
rinse a second time, adding the glycerine 
to the water used the second time. Im- 
merse the hat completely in the rinse 
water, moving it about to get rid of 
traces of the dirty water. When the hat 
has been thoroughly rinsed, press out the 
surplus water, using a Turkish bath towel 
for the purpose, and let it rest on the 
towel when drying. 

PAINT, VARNISH, AND ENAMEL RE- 
MOVERS: 

To Remove Old Oil, Paint, or Varnish 
Coats. — I. — Apply a mixture of 1 part 
28 per cent ammonia water, 36 parts 
sand, 63 parts of 40 per cent soda lye. 
The composition dissolves the old varnish 
coat, as well as the paint, down to the 
bottom. The varnish coatings which are 
to be removed may be brushed off or left 
for days in a hardened state. Upon be- 
ing thoroughly moistened with water the 
old varnish may be readily washed off, 
the lacquer as well as the oil paint com- 
ing off completely. The ammonia other 
wise employed dissolves the varnish, but 
not the paint. 
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II. — Apply a mixture of 1 part oil of 
turpentine and 2 parts of ammonia. 
This is effective, even if the coatings 
withstand the strongest lye. The two 
licjuids are shaken in a bottle until they 
mix like milk. The mixture is applied 
to the coating with a little oakum; after a 
few minutes the old paint can be wiped 

To Clean Brushes and Vessels of Dry 
Paint (see also Brushes and Paints). — 
The cleaning of the brushes and ves- 
sels in which the varnish or oil paint had 
dried is usuallv done by boiling with 
soda solution. This frequently spoils the 
brushes or cracks the vessels if of glass; 
besides, the process is rather slow and 
dirty. A much more suitable remedv is 
amyl acetate, which is a liquid with a 

e eaaant odor of fruit drops, used mainly 
r dissolving and cementing celluloid. 
If amyl acetate is poured over a paint 
brush the varnish or hardened paint dis- 
solves almost immediately and the brush 
is again rendered serviceable at once. If 
necessary, the process is repeated. For 
cleaning vessels shake the liejuid about in 
them, which softens the paint so that it 
can be readily removed with paper. In 
this manner much labor can be saved. 
The amyl acetate can be easily removed 
from the brushes, etc., by alcohol or oil 
ol turpentine. 

Varnish and Paint Remover. — Dis- 
solve 20 part?, of caustic -soda (98 per 
cent) in 100 parts of water, mix the solu- 
tion with 20 parts of mineral oil, and stir 
in a kettle provided with a mechanical 
atirrer, until the emulsion is complete. 
Now add, with stirring, 20 parts of saw- 
dust and pass the whole through a paint 
mill to obtain a uniform intermixture. 
Apply the paste moist. 

To Remove Varnish from Metal. — To 
remove old varnish from metals, it suf- 
fices to dip the articles in equal parts of 
ammonia and alcohol (05 per cent). 

To Remove Water Stains from Var- 
nished Furniture. — Pour olive oil into a 
dish and scrape a little white wax into it. 
This mixture should be heated until 
the wax melts and rubbed sparingly on 
the stains. Finally, rub the surface with 
a linen rag until it is restored to bril- 
liancy. 

To Remove Paint, Varnish, etc., from 
Wood. — Varnish, paint, etc., no matter 
how old and hard, may be softened in a 
few minutes so that tney can be easily 
acraped off, by aoplying the following 
mixture; 


Water glass 5 part 

Soda lye, 40® B. (27 

per cent) 1 part 

Ammonia water 1 part 

Mix. 


Removing Varnish, etc. — A patent 
has Keen taken out in England for a 
li'juid for removing varnish, lacquer, tar, 
and paint. The composition is made by 
mixing 4 ounces of benzol, 3 ounces of 
fusel oil, and 1 ounce of alcohol. It is 
stated by the inventor that this mixture, 
if applied to a painted or varnished sur- 
face, will make the surface quite clean in 
less than 10 minutes, and that a paint- 
soaked brush “ as hard as iron " can be 
made as soft and pliable as new by 
simply soaking for an hour or so in he 
mixture. 

To Remove Enamel and Tin Solder. — 
Pour enough of oil of vitriol (concen- 
trated sulphuric acid) over pow'dered 
ffuorspar in an earthen or lead vessel, so 
as just to cover the parts whereby hydro- 
fluoric acid is generated. For use, dip 
the article suspended on a wire into the 
liquid until the enamel or the tin is eaten 
away or dissolved, which docs not injure 
the articles in any way. If heated, the 
liquid acts more rapidly. The work 
should always be conducted in the open 
air, and care should be taken not to in- 
hale the fumes, which are highly inju- 
rious to the health, and not to get any 
liquid on the skin, as hydrofluoric acid 
is one of the most dangerous poisons. 
Hydrofluoric acid must be kept in earth- 
en or leaden vessels, as it destroys glass. 

Removing Paint and Varnish from 
Wood. — The following compound is 
given as one which will clean paint or 
varnish from wood or stone witnout in- 


juring the material: 

Benzol dO parts 

Paraffin 3 parts 

Denatured alcohol .... 25 parts 

Acetone 25 parts 


This mixture is applied to the surface 
and left on for some time. It is then 
brushed off, and brings the paint away 
with it. Benzine or alcohol rubbed on 
with a rag will remove the wax. 

Paste for Removing Old Paint or 


Varnish Coats. — 

I. — Sodium hydrate 6 parts 

Soluble soda glass ... 8 parts 

Flour paste 5 parts 

Water 4 parts 

II. — Soap 10 parts 

Potassium hydrate. . . 7 parts 

Potassium silicate. ... t parts 
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To Remove Old Enamel. — Lay the 
articles horizontally in a vessel contain- 
ing a concentrated solution of alum and 
boil them. The solution should be just 
sufficient to cover the pieces. In 20 or 
25 minutes the old enamel will fall into 
dust, and the article can be polished with 
emery. If narrow and deep vessels are 
used the operation will require more 
time 

INK ERADICATORS: 

Two-Solution Ink Remover. — 

I. — (a) Citric acid 1 part 

Concentrated solu- 
tion of borax ... 2 parts 

Distilled water. ... 10 parts 
Dissolve the acid in the water, add the 
borax solution, and mix by agitation. 


{})) Chloride of lime. . . 3 parts 

Water 16 parts 

Concentrated bor- 
ax solution 2 parts 


Add the chloride of lime to the water, 
shake well and set aside for a week, then 
<lecant the clear liquid and to it add the 
borax solution. 

For use, saturate the spot with solu- 
tion (a\ apply a blotter to take off the ex- 
cess ot liquid, then apply solution (b). 
When the stain has disappeared, apply 
the blotter and wet the spot with clean 
water; finally dry between t^so sheets of 
blotting paper. 

II, — (a) Mix, ineoual parts, potassium 
chloride, potassium hypochlorite, and oil 
<iif peppermint. (6) Sodium chloride, 
hydrochloric acid and water, ih ^qual 
parts. 

Wet the spot with (a), let dry, then 
brush it over lightly witli (5), and rinse in 
clear water. 

A good single mixture which wifi an- 
swer for most inks is made by mixing 
citric acid and alum in ecpial parts. if 
de.sircd to vend in a liqniu form add i.i 
equal part of water. In use, the powder 
is spread well over the spo» anti (if on 
cloth or woven fabrics) well rubbed in 
with the fingers. A few drops of water 
Mjre then added, and also rubbed in. A 
final rinsing with water completes the 
process. 

Ink Erasers. — I. — ^Inks made with nut- 
galls and copperas can be removed by 
using a moacrately concentrated solu- 
tion of oxalic acid, followed by use of 
pure water and frequent drying with 
chan blotting paper. Most other black 
i *ks are erased by use of a weak .solution 
of chlorinatfd lime, followed by dilute 
acstic acid and water, with frequent dry- 


ing with blotters. Malachite green ink 
is bleached by ammonia water; siher 
inks by potassium cyanide or sodium 
hyposulphite. Some aniline colors are 
easily remorved by alcohol, and nearly all 
by chlorinated lime, followed by diluted 
acetic acid or vinegar. In all ra^es 
apply the substances with (.'amers-hair 
bru.shes or feathers, aad allow them to 
reniain no longer than nocewary, after 
which rin.se well with water and dry i^ith 


blotting paper. 

II. — Citricacid 1 part 

Water, distilled 10 parts 

Concentrated solution 

of borax 2 parts 

Dissolve the citric acid in the water 


and add the borax. Apply to the paper 
with a delicate camel’s-hair pencil, re- 
moving any excess of water with a blot- 
ter. A mixture of oxalic, citric, and tar- 
taric acids, in equal parts, dissolved in 
just enough water to give a clean solution, 
acts energetically on most inks. 

Erasing Powder or Pounce. — Alum, 1 
part; amber, 1 part; sulphnr. 1 pari; 
.saltpeter. 1 part. Mix well together ami 
keep in a glass bottle. If a little €>f 
this powder is placed on an ink spot er 
fresh writing, rubbing very lightly with a 
clean linen rag, the spot or the writing 
will disappear at once. 

Removing Ink Stains.— 1. — The ma- 
terial requiring treatment should first be 
soaked in clean, warm water, the super- 
fluous moisture removed, and the fanric 
spread over a clean cloth. Now' allow 
a few’ minims of liquor ammonia' fortis, 
spteific gravity 0.891, to drop on the ink 
spot, tlicn saturate a tiny tuft of absorlxmt 
cotton- wool with aeiduin phosphoricum 
diliitiim, 11. P., and apply repeatedly and 
wdth firm pressure over the stain; repeat 
the proeeaure two or tl»ree times, pwd 
finally rinse well in warm water, nfter- 
ward.s drying in the sun, when every 
trace of ink will have vani.hed. I'his 
method is equally reliable for old and 
fresh ink stains, is rapid in action, and 
will not injure the mo.st delicate fabric. 

11. — To remove ink spots the fabric 
is soaked ii^ warm water, then it is 
jiqueczed out and spread upon a clean 
piece of linen Now apply a few droys 
of liquid ammonia of a specific gravity 
of 0.801 to the spot, and dab it newt, 
with a wad of cotton which has been 
saturated with dilute phosphoric acid. 
! After repeatimr (he process several times 
I and drying the piece in the sun, the ink 
I sp^d wdll have <tisappeared without leav* 
• iiiu tlic slightest truce. 
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III. — Ink gpots may be removed by 
Che followini; mixture: 


Oxalic acid 10 parts 

Stannic chloride . ... parts 

Acetic acid 5 part:; 

Water to make 500 parts 


Miy, 


I y. — The customary method of cleans- 
ing ink spobi is to use oxalic acid. Thick 
blotting paper is soaked in a concen- 
trated solution and dried. It is then laid 
immediately on the blot, and in many 
instances will take the latter out without 
leaving a trace behind. In more stub- 
born ca.«^s the cloth is dipped in boiling 
water and rubbed with crystals of oxalic 
acid, after which it is soaked in a weak 
solution of chloride of lime — say 1 ounce 
to a quart of water. Under sucli cirniin- 
staiices the linen should be thoroughly 
rin.scd in several waters afterwards. 
Oxalic acid is undesirable for certain 
fabrics because it removes the color. 

V. — Here i.s a more harmless method; 
Equal parts of cream of tartar and citric 
acid, powdered fine, and mixed together. 
This torm.s the ** salts of lemon ** sold by 
druggists. Procure a hot dinner plate, 
lay the part stained in the plate, and 
moisten with hot water; next rub in the 
above powder with the bowl of a .«poon 
until the stains disappear; then rin^c in 
clean water and dry. 

To Remove Red (Amline) Ink. — 
Stains of red anilines, except cosine, are 
at once removed by moistening with 
alcohol of 94 per cent, acidulaterl \\ith 
acetic acid. Eosine does not disappear 
fco easily. The amount of acetic acid to 
be usecl is ascertained by adding it, drop 
by drop, to the alcohol, testing the 
mixture from lime to time, un il when 
dropped on the stain, the latter it once 
disappears. 


CLEANING OF WALLS, CEILINGS, AND 
WALL PAPER: 

Sec also Household Formulas. 

To Renovate Brick Walls. — Dissolve 
glue in water in the proportion of 1 ounce 
i»f glue to every gallon of water; add, 
while hot, a piece of alum the size of a 
hen’s ^g, i pound Venetian red, and 1 
pound Spanish brown. A<ld more water 
if too dark; more red and brown if too 
light. 

Cleaning Painted Doors, Walls, etc. — 
Tlie following recipe is designed for 
p.iinted objects that are much soiled. 
^)mmcr gently on the fire, stirring con- 
Vantly, 30 parts, by weight, of pulverized 
borax, and 450 parts of Drown soap of 


good quality, cut in small pieces in 3,004 
parts of water. The liquid is applied by 
means of flannel and rinsed off at once 
with pure water. 

To Remove Aniline Stains from Ceil* 
in^, etc. — In renewing ceilings, the old 
aniline color stains are often very annoy- 
ing, as they penetrate the new coating. 
Fainting over wdth shellac or oil paint 
will bring relief, but other drawbacks 
appear. A very practical remedy is to 
pLice a tin vessel on the floor of the room, 
and to burn a quantity of sulphur in it 
after the doors and windows of the room 
have been closed. The sulphur vapors 
destroy the aniline stains, which disap* 
pear entirely. 

Old Ceilings. — In dealing with old 
ceirrtgs the distemper must be washed 
off down to the plaster face, all cracks 
raked out and stopped with putty (plas- 
ter of Paris and uistemper mixed), and 
the whole rubbed smooth with pumice 
stone and water; stained parts should be 
painted with oil color, and the whole 
distempered. If old ceilings are in bad 
condition it is desirable that they should 
be lined with paper, which should have 
a cent of weak size before being distem* 
pered. 

Oil Stains on Wall Paper. — Make a 
medium thick paste of pipe clay and 
water, applying it carefully flat upon the 
oil stain, out avoiding all friction. The 
paste is allowed to remain 10 to 1’2 hours, 
after which time it is very carefully re- 
moved with a soft rag. In many cases a 
repeated action wdll be necessary until 
the purpose desired is fully reached. 
Finally, however, this will be obtained 
without blurring or destroying the de* 
.sign of the wall paper, unless it be of the 
cheapest variety. In the case of a light, 
delicate paper, the paste should be com- 
posed of magnesia and benzine. 

To Clean Painted Walls.— A simple 
method is to put a little aqua ammonia 
in moderately warm water, dampen a 
flannel with it, and gently wn’pe over the 
painted surface. No scrubbing is nec- 
essary. 

Treatment of Whitewashed Walls. — 
It is suggested that wdiitewa.shed walla 
which it IS desired to paper, wdlh a view 
to preventing peeling, should be treated 
with water, after which the scraper 
should be vigorously used. U the white- 
wash has been thoroughly soaked it can 
easily be removed with the scraper. 
Care should be taken that every purl of 
the wall is well scraped. 
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Cleaning Wall Paper. — I. — To clean 
wall paper the dust should first be re- 
moved by lightiv brushing, preferably 
with a feather duster, and the surface . 
then gently rubbed with slices of moder- 
ately stale bread, the discolored surface 
of the bread being removed from time 
to time, so as to expose a fresh portion for 
4 se. Care should be taken to avoid 
scratching the paper with the crust of the 
bread, and the rubbing should be in one 
direction, the surface neing systematically 
gone over, as in painting, to avoid the 
production of streaks. 

II. — Mix 4 ounces of powdered pumice 
with 1 quart of flour, and with the aid of 
water make a stiff dough. Form the 
dough into rolls 2 inches in diameter and 
6 inches long; sew each roll separately 
in a cotton cloth, then boil for 40 or 50 
minutes, so as to render the mass firm. 
Allow to stand for several hours, remove 
the crust, and they are ready for use. 

III. — Bread will clean paper; but un- 
less it is properly used the iob will be a 
very tedious one. Select a tin *’ loaf at 
least two days old. Cut of! the crust at 
one end, and rub down the paper, com- 
mencing at the top. Do not rub the 
bread backwards and forwards, but in 
single strokes. When the end gets dirty 
take a very sharp knife and pare off a 
thin layer; then proceed as betore. 

It is well to make sure that the walls 
are quite dry before using the bread, or it 
may smear the pattern. If the room is 
furnished it will, of course, be necessary 
to place cloths around the room to catch 
the crumbs. 

IV. — A preparation for cleansing wall 
paper that often proves much more effec- 
tual than ordinary bread, especially when 
the paper is very dirty, is made by mix- 
ing § dough and J plaster of Paris. This 
should be made a day before it is needed 
for use, and should be very gently baked. 

If there are any grease .spot they 
should be removed by holding a hot 
flatiron against a piece of blotting paper 
placed over them. If this fails, a little 
fuller’s earth or pipe clay should be made 
into a paste witn water, and this should 
then be carefully plastered over the 
grease spots and allowed to remain till 
quite dry, when it will be found to have 
absorbed the grease. 

V. — Mix together 1 pound each of rye 
flour and white flour into a dough, 
which is partially cooked and the cru.st 
removed. To this 1 ounce common 
salt and ^ ounce of nowdered naph- 
thaline are added, and finally 1 ounce of 
corn meal, and } ounce of burnt umber. 
The composition is formed into a mass. 


of the proper size to be grasped in the 
hand, and in use it should be drawn in 
one direction over the surface to be 
cleaned. 

VI. — Procure a soft, fiat sponge, being 
careful that there are no hard or gritty 
places in it, then get a bucket of new, 
clean, dry, wheat bran. Hold tbe 
sponge flat side up, and put a handful of 
bran on it, then quickly turn against the 
wall, and rub the wall gently and care- 
fully with it; then repeat the operation. 
Hold a large pan or spread down a drip 
cloth to catch the bran as it falls, hut 
never use the same bran twice. Still 
another way is to use Canton flannel in 
strips a foot wide and about 3 yarda 
long. Roll a strip around a stick 1 
inch thick and 10 inches long, so as to 
have the ends of the stick covered, with 
the nap of the cloth outside. As tbe 
cloth gets soiled, unroll the soiled part 
and roll it up with the soiled face inside. 

In this way one can change places on 
the cloth when soiled and use tne whole 
face of the cloth. To take out a grease 
spot requires care. First, take several 
tnicknes.ses of brown wrapping paper 
and make a pad, place it against the 
grease spot, and hold a hot flatiron 
against it to draw out the grease, which 
will soak into the brown paper. Be 
careful to have enough layers of brown 
paper to keep the iron from scorching or 
discoloring the wall paper. If the first 
application does not talve out nearly all 
the grease, repeat with clean brown 
paper or a blotting pad Then take an 
ounce vial of washed sulphuric ether and 
a soft, fine, clean sponge and sponge tbe 
spot carefully until all the grease disap* 
pears. Do not wipe the place with fte 
sponge and ether, but dab the sponge 
carefully against the place. A small 
quantity of ether is advised, as it is very 
inflammable. 

CLOTHES AND FABRIC CLEANERS; 

Soaps for Clothing and Fabrics. — 
When the fabric is washable and the 
color fast, ordinary soap and water arc 
sufficient for removing grease and the or- 
dinarily attendant dirt; but special soaps 
are made which may possibly be more 
effectual. 

I. — Powdered borax. ... 30 parts 

Extract of soap bark 30 parts 

Ox gall (fresh) 120 parts 

Castile soap 450 parts 

First make the soap-bark extract hj 
boiling the crushed bark in water until 
it has assumed a dark color, then strain 
the liquid into an evaporating dish, ano 
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by the aid of heat eTaporate it to a solid 
extract; then powder and mix it with the 
borax and the ox gall. Melt the castile 
soap by adding a small quantity of water 
and warming, then add the othf^r ingre- 
dients and mix well. 

About 100 parts of soap bark make 20 


parts of extract. 

II. — Castile soap 2 pounds 

Potassium carbonate. . ) pound 

Camphor ^ ounce 

AIcoooI. \ ounce 

Ammonia water i ounce 


Hot water, ) pint, or sufficient. 

Dissolve the potassium carbonate in 
the water, add the soap previously re- 
duced to thin shavings, Keep warm over 
a water bath, stirring occasionally, until 
dissolved, adding more water if neces< 
sary, and finally, when of a consistence 
to become semisolid on cooling, remove 
from the fire. When nearly ready to 
set, .stir in the ranipht>r, previously dis- 
solved in the alcohol and the ammonia. 

The soap will apparently be quite as 
efficacious without the camphor and 
ammonia. 

If a paste is desired, a potash soap 
should De used instead of the castile in 
the foregoing formula, and a portion or 
all of the water omitted. Soaps made 
from potash remain soft, while soda 
soaps oarden on the evaporation of the 
water which they contain when first 
made. 

A liquid preparation may be obtained, 
of course, oy the addition of sufficient 
water, and .some more alcohol would 
probably improve it. 

Clothea-Cleanine Fhiids: 

See also HotischoM Formulas. 


I. — Borax 1 ounce 

Castile soap 1 ounce 

Sodium carbonate. . . 3 drachms 

Ammonia water 5 ounces 

Alcohol 4 ounces 

Acetone 4 ounces 

Hot water to make. . . 4 pints 


Dissolve the borax, sodium bicarbo- 
nate, and soap in the hot water, mix the 
aeetone and alcohol together, unite the 
two solutions, and then add the ammonia 
water. The addition of a couple of 
onnees of rose water will render it some- 
what fragp^ant. 

II. — A strong decoction of soap bark, 
preserved by the addition of alcohol, 
forms a good liquid cleanser for fabrics 
^ the more delicate sort. 


HI. — Chloroform 15 parts 

Ether 15 parts 


Alcohol 120 parts 

Decoction of quillaia 

bark of 30^ . . . 4,500 parts 

IV. — Acetic ether 10 parts 

Amyl acetate 10 parts 

Li()iiid ammonia. ... 10 parts 

Dilute alcohol 70 parts 

V. — Another good non-inflammable 
spot remover consists of equal parts of 
acetone, ammonia, and diluted alcohol. 
For use in large quantities carbon tetra- 


chloride is suggested. 

VI. — Castile soap 4 av. ounces 

Water, boiling.... 32 fluidounces 
Dissolve and add: 

Water 1 gallon 

Ammonia 8 fluidounces 

Ether 2 fluidounces 

Alcohol 4 fluidounces 


To Remove Spots from Tracing Cloth. 
- It is best to use benzine, which is ap- 
plied by means of a cotton rag. The 
benzine also takes off lead-pencil marks, 
hut docs' not attack India and other inks. 
The places treated with benzine should 
subsequently be rubbed with a little 
talcum, otherwise it would not be pos- 
sible to use the pen on them. 

Removal of Paint from Clothing.— 
Before paint becomes “dry'' it can b( 
reinovea from cloth by the liberal appli- 
cation of turpentine or benzine. If the 
spot is not large, it may be immersed in 
tne liquiil; otherwise, a thick, folded, 
absorbent cloth should be j)laced under 
the fabric which has been spotted, and 
the liquid sponged on freely enough that 
it may soak through, carrying the greasy 
mailer with it. Some skill in manipu- 
lation is requisite to avoid simply spre.id- 
ing the stain and leaving a “ring" to 
show how far it has extended. 

W'hcn benzine is used the operator 
must be careful to apply it only in the 
absence of light or fire, on account of the 
extremely inflammable character of the 
vapor. 

Varnish stains, when fresh, are treated 
in the same w:iy, hut the action of the 
solvent may possibly not be so complete 
on account of the gum rosins present. 

When eitlicr paint or varnish ha.s 
dried, its removal becomes more diffi- 
cult. Ir such case soaking in strong 
ammonia water may answer. An emul- 
sion, formed by shaking together 2 parts 
of ammonia water and 1 of .spirits of tur- 
pentine, has been recommended. 

To Remove Petrolatum Stains from 
Clothing. — Moisten the spots with a mix- 
ture of 1 part of aniline oil, 1 of pow- 



CLEANING PREPARATIONS AND METHODS 


193 


dered soap, and 10 of water. After 
allowing the cloth to lie for 5 or 10 min- 
utes, wash with water. 

To Remove Grease Spots from Plush. 
— Place fresh bread rolls in the oven, 
break them apart as soon as they have 
become very hot, and rub the spots with 
the crumbs, continuing ihe work by us- 
ing new rolls until all traces of fat have 
disappeared from the fabric. Purified 
benzine, which does not alter even the 
most delicate colors, is also useful for 
this purpose. 

To Remove Iron Rust from Muslin 
and Linen. — Wet with lemon juice and 
salt and expose to the sun. If one ap- 
plication does not remove the spots, a 
second rarely fails to do so. 

Keroclean. — This non-inflammable 
cleanser removes grease spots from deli- 
cate fabrics without injury, cleans all 
kinds of jewelry and tableware by re- 
moving fats and tarnish, kills moths, 
insects, and household pests by suffo- 
cation and extermination, and cleans 
ironware by removing rust, brassware by 
removing grease, copperware by remov- 
ing verdigris. It is as clear as water 


and will stand any fire test. 

Kerosene 1 ounce 

Carbon tetrachloride 

(cominorcial) bounce. 

Oil of citronella ^ drachms 


Mix, and filter if neces.sary. If a 
strong odor of carbon bisulphide is de- 
tected in the carbon tetrachloride first 
shake with powdered charcpal and filter. 

To Clean Gold and Silver Lace. — 
1. — Alkaline lioiiids sometimes used for 
cleaning gold lace are unsuitable, for 
they generally corrode or change the 
color of the silk. A solution of soap also 
interferes with certain colors, and should 
therefore not be employed. Alcohol is 
an effectual remedy fur restoi.ug the 
luster of gold, and it may be used with- 
out any danger to the silk, but where the 
gold is worn off, and the base metal ex- 
posed, it is not so successful in accom- 
plishing its purpose, as by removing the 
tarnish the base metal becomes more 
distinguishable from the fine gold. 

II. — To clean silver lacc take alabas- 
ter in very fine powder, lay the lace upon 
a cloth, and with a soft brush lake up 
some of the powder, and rub both sides 
with it till it becomes bright and clean, 
afterwards polish with another brush 
until all remnants of the powder arc re- 
moved, and it exhibits a lustrous surface. 

Ul. — Silver laces are put in curdled 


milk for 24 hours. A piece of Venetian 
soap, or any other good soap, is scraped 
and stirred into 2 quarts of rain water. 
To this a quantity of honey and fresh ox 
gall is added, and the whole is stirred for 
some time. If it becomes too thick, 
more water is added. This mass is al- 
lowed to stand for half a day, and the 
wet laces are painted with it. Wrap a 
wet cloth around the roller of a mangle, 
wind the laces over this, put another wet 
cloth on top, and press, wetting and re- 
peating the application several times. 
Next, dip the laces in a clear solution of 
equal parts of sugar and gum arable, 

C ass them again through the mangle, 
etween two clean pieces of cloth, and 
hang them up to dry thoroughly, attach- 
ing a weight to the lower end. 

IV. — Soak gold laces over night in 
cheap white wine and then proceed as 
with silver laces. If the gold is worn off, 
put 771 grains of shellac, 31 grains of 
dragon’s blood, 31 grains of turmeric in 
strong alcohol and pour off the ruby-col- 
ored fluid. Dip a fine hair pencil in this, 
paint the pieces to be renewed, and hold 
a hot flatiron a few inches above them, 
so that only the laces receive the heat. 

V. — Silver embroideries may also be 
cleaned by dusting them with Vienna 
lime, and brushing off with a velvet 
brush. 

For gildings the stuff is dipped in a 
solution of gold chloride, and tnis is re- 
duced by means of hydrogen in another 
ve.ssel. 

For silvering, one of the following two 
processes may be employed: (a) Paint- 
ing with a solution of 1 part of phos- 
phorus in 15 parts bisulphide of carbon 
and dipping in a solution of nitrate of 
silver; (5) dipping for 2 hours in a solu- 
tion of nitrate of silver, mixed with am- 
monia, then exposing to a current of pure 
hydrogen. 

To Remove Silver Stains from White 
Fabrics. — Moisten the fabric for two or 
three minutes with a solution of 5 parts 
of bromine and 500 parts of water. 
Then rinse in clear water. If a yellow- 
ish stain remains, immerse in a solution 
of 150 parts of sodium hyposulphite in 
500 parts of water, and again rinse in 
clear water. 

Rust-Spot Remover. — Dissolve pota.s- 
siuni bioxalate, 200 parts, in di'^tilled 
water, 8,S00 parts; adil glycerine, 1,000 
parts, .md filter. Moisten the rust or 
ink snots with this solution: let the linen, 
etc., lie for 3 hours rubbing the inoisl- 
eiied spots frequently, and then wash well 
with water. 
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To Clean Quilts. — Quilts are cleaned 
hj first washing them in lukewarm soap- 
suds, then laying them in cold, soft (rain) 
water over night. The next dav they 
are pressed as dry as possible ana hung 
up; the ends, in which the moisture re- 
mains for a long time, must be wrung 
out from time to time. 

It is very essential to beat the drving 
quilts frequently with a smooth stick or 
board. This will have the effect of 
swelling up the wadding, and preventing 
it from felting. Furthermore, the quilts 
should be repeatedly turned during the 
drying from right to left and also from 
top to bottom. In this manner streaks 
are avoided. 

Removal of Peruvian-Balsam Stains. 
— The fabric is spread out, a piece of 
filter paper being placed beneath the 
stain, and the latter is then copiously 
moistened with chloroform, applied by 
means of a tuft of cotton wool. Rubbing 
is tc be avoided. 

Solution for Removing Nitrate of Sil- 
ver Spots. — 

Bichloride of mercury 5 parts 
Ammonium chloride. 5 parts 
Distilled water 40 parts 

« thc mixture to the spots with a 
en rub. This removes, almost 
inslantaneouslv,even old stains on linen, 
cotton, or woof. Stains on the skin thus 
treated become whitish yellow and soon 
disappear. 

Cleaning Tracings. — Tracing cloth 
can be very quickly and easily cleaned, 
and pencil marks removed by the use of 
benzine, which is applied with a cotton 
swab. It may be rubbed freely over the 
tracing without injury to lines drawn in 
ink, or even in water color, but the pencil 
marks and dirt will quickly disappear. 
The benzine evaporates almost immedi- 
ately, leaving the tracing unharmed. 
The surface, however, has Been softened 
and must be rubbed down with talc, or 
some similar substance, before drawing 
any more ink lines. 

The glaze may be restored to tracing 
cloth after using the eraser by rubbing 
Ihe roughened surface with a piece of 
hard wax from an old phonograph 
■cylinder. The surface thus produced is 
superior to tha* of the original glaze^ as 
it IS absolutely oil- and water-proof 

Rags for Cleamng and Polishing. — 
immerse flannel rags m a solution of 20 
parts of dextrine and 30 parts or oxalic 
acid in 20 parts of logwood decoction; 
gently wring them out and sift over them 
a mixture of finely powdered tripoli and 


pumice stone. Pile the moist rags one 
upon anothex, placing a J^er of the pow 
der between each two. Then press, sepa- 
rate, and dry. 

Cleaning Powder. — 

Bole 500 parts 

Magnesium carbo- 
nate 50 parts 

Mix and make into a paste with a 
small quantity of benzine or water; apply 
to stains made by fats or oils on the cloth- 
ing and when dry remove with a brush. 

CLEANING PAINTED AND VAR- 
NISHED SURFACES: 

Cleaning and Preserving Polished 
Woodwork. — Rub down all the polished 
work with a very weak alcoholic solu- 
tion of shellac (1 to 20 or even 1 to 30) 
and linseed oil, spread on a linen cloth. 
The rubbing should be firm and hard. 
Spots on the polished surface, made by 
alcohol, tinctures, water, etc., should be 
removed as far as possible and as soon as 
possible after they are made, by the use 
of boiled linseed oil. Afterwards they 
should be rubbed with the shellac and 
linseed oil solution on a soft linen rag. 
If the spots are due to acids go over them 
with a little dilute ammonia water. Ink 
spots may be removed with dilute or (if 
necessary) concentrated hydrochloric 
acid, following its use with dilute ammo- 
nia water. In extreme cases it may h 
necessary use the scraper or sandpa- 
per, or botlv. ^ 

Oak as b general thing is not polished, 
but has a matt surface which can be 
washed with water and soap. First all 
stains and spots should be gone over 
with a sponge or a soft brush and very 
weak ammonia water. The carved work 
should be freed of dust, etc., by the use 
of a stiff brush, and finally wa.shed 
with dilute ammonia water, when dry 
it should be gone over very thinly and 
evenly with Brunoline applied with a 
soft pencil. If it is desired to give an 
especially handsome finish, after the 
surface is entirely dry, give it a prelim- 
inary coat of brunohne and follow this 
on the day after with a second. Bruno- 
line may be purchased of any dealer in 
paints. To make it, put 70 parts of lin- 
seed oil in a very capacious vessel (on 
account of the foam that ensues) and add 
to it 20 parts of powdered litharge, 20 
parts cf powdered minium, and 10 parts 
of lead acetate, also powdered. Boil 
until the oil is completely oxidized, stir- 
ring constantly. When completely oxi- 
dized the oil is no longer red, but is of a 
dark brown color. When it acquires 
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(his color, remove from the fire, and add 
160 parts of turpentine oil, and stir well. 
This brunoline serves splendidly for 
polishing furniture or other polished 
wood. 

To Clean Lacquered Goods. — Papier- 
mache and lacquered good*: may be 
cleaned perfectly by rubbing thoroughly 
with a paste made of wheat flour and 
olive oil. Apply with a bit of soft flan- 
nel or old linen, rubbing hard; wipe off 
and polish by rubbing with an old silk 
handkerchief. 

Polish for Varnished Work. — To reno- 
vate varnished work make a polish of 1 
quart good vinegar, 2 ounces butter of 
antimony, 2 ounces alcohol, and 1 quart 
oil. Shake well before using. 

To Clean Paintings. — To clean an oil 
painting, take it out of its frame, lay a 
piece of cloth moistened with rain water 
on it, and leave it for a while to take up 
the dirt from the picture. Several apph- 
rations may be required to secure a 
perfect result. Then wipe the picture 
very gently with a tuft of cotton wool 
damped with absolutely pure linseed oil. 
Gold frames may be cleaned with a 
freshly cut on'on; they should be wiped 
with a soft sponge wet with rain water a 
few hours after the application of the 
onion, and finally wiped with a soft rag. 

Removing and Preventing Match 
Marks. — The unsightly marks made on 
a painted surface by striking matches on 
it can sometimes be removed by scrub- 
bing with soapsuds and a stiff brush. 
To prevent match marks dip a bit of 
flannel in alboline (liquid vaseline), and 
with it go over the surface, rubbing it 
hard. A second rubbing with a dry bit 
of flannel completes the job. man 
may “ strike a match there all day, and 
neither got a light nor make a murk 

GLOVE CLEANERS: 

Powder for Cleaning Gloves. — 


i. — Whi*e bole or pipe 

ciay 60 0 parts 

Orris root (pow- 
dered) 30 0 parts 

Pownlercd grain 

soap 7.5 parts 

Powdered borax. . . 15.0 parts 
Ammonium chlor- 
ide 2.5 parts 


Mix the above ingredients. Moisten 
the gloves wilh a danip cloth, rub on the 
powder, and brush off after drying. 

II. — Four pounds powdered pipeclay, 
2 pounds powdered white soap, 1 ounce 


lemon oil. thoroughly rubbed together. 
To use, make powder into a thin cream 
with water and rub on the gloves while 
on the hands. This is a cheaply pro- 
duced compound, and does its work ef- 
fectually. 

Soaps and Pastes for Cleaning Gloves. — 


I. — Soft soap 1 ounce 

Water 4 ounces 

Oil of lemon } drachm 


Precipitated chalk, a 
sufneient quantity. 

Dissolve the soap in the water, add the 
oil, and make into a stiff paste with a 
sufiicient quantity of chalk. 

II. — White hard soap. .. . 1 part 

Talcum 1 part 

Water 4 parts 

Shave the soap into ribbons, dissolve 
in the water by the aid of heat, and in- 
corporate the talcum. 

III. — Curd soap 1 av. ounce 

Water 4 fluidounce'» 

Oil of lemon. .. .A fluidrachm 
French chalk, a sufficient quantity . 
Shred the soap and melt it in the water 
by heat, add the oil of lemon, and make 
into a stiff paste with French chalk. 

IV. — White Castile soap, 


old and dry 15 parts 

Water 15 parts 

Solution of chlorin- 
ated soda . .. . 16 parts 
Ammonia w’ater. ... 1 part 


Cut or shave up the soap, add the 
W’ater, and heat on the water bath to a 
smooth paste. Remove, let cool, and 
add the other ingredients and mix thor- 
oughly. 


V. — Castile soap, white, 

old, and dry 100 parts 

Water 75 parts 

Tincture of quillaia 10 parts 
Ether, sulphuric. . . 10 parts 

Ammonia water, 

FF 5 parts 

Benzine, deodorized 75 parts 


Melt the soap, previously finely 
shaved, in the water, bring to a boil and 
remove from the fire. Let cool down, 
then add the other ingredients, incor- 
porating them thoroughly. This .should 
be put up ill collapsible tubes or tightly 
do.sed metullic boxes. This is also use 
fill for clothing. 

Liquid Cloth and Glove Cleaner. — 


Gasoline 1 gallon 

Chloroform 1 ounce 

Carbon disulphide. . 1 ounce 
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Essential oil almond. . 5 drops 

Oil bergamot 1 drachm 

Oil cloves 5 drops 


Mix. To be applied with a sponge 
or soft cloth. 

STONE CLEANING: 

Cleaning and Polishing Marble. — 

I. — Marble that has become dirty by 
ordinary use or exposure may be cleaned 
by a simple bath of soap and water. 

If this does not remove stains, a weak 
solution of oxalic acid should be applied 
with a sponge or rag, washing quickly 
and thoroughly with water to minimize 
injury to the surface. 

Rubbing well after this with chalk 
moistened with water will, in a measure, 
restore the luster. Another method of 
€nishing is to apply a solution of white 
wax in turpentine (about 1 in 10), rub- 
bing thoroughly with a piece of flannel 
or soft leather. 

If the marble has been much exposed, 
so that its luster has been seriously im- 
paired, it may be necessary to repolish 
it in a more thorough manner. This 
may be accomplished by rubbing it first 
with sand, beginning with a moderately 
coarse-grained article and changing this 
twice for finer kinds, after which tripoli 
or pumice is used. The final polish is 
given by the so-called putty powder. A 
plate of iron is generally used in applying 
the coarse sand;' with the fine sand a 
leaden plate is used; and the pumice is 
employed in the form of a smooth-surfaced 
piece of convenient size. For the final 
polishing coarse linen or bagging is used, 
wedged tightly into an iron planing tool. 
During all these applications water is 
lllowed to trickle over the face of the 
Uone. 

The putty powder referred to is bin- 
oxide of tin, obtained by treating metal- 
lic tin with nitric acid, which converts 
the metal into hydrated metastannic acid. 
This, when heated, becomes anhydrous. 
In this condition it is known as putty 
powder. In practice putty powder is 
mixed with alum, sulphur, and other 
substances, the mixture used being de^ 
endent upon the nature of the stone to 
e polishca. 

According to Warwick, colored mar- 
ble should not be treated with soap and 
water, but only with the solution of bees- 
wax above mentioned. 

II. — Take 2 parts of sodium bicarbon- 
ate, 1 part of powdered pumice stone, 
and 1 part of finely pulverized chalk. 
Pass through a fine sieve to screen out 
all particles capable of scratching the 
marole, and add sufficient water to form 


a pasty mass. Rub the marble with it 
vigorously, and end the cleaning with 


soap and water. 

III. — Oxgall 1 part 

Saturated solution 
'of sodium carbo- 
nate 4 parts 

Oil of turpentine. . 1 part 

Pipe clay enough to form a paste. 

IV. — Sodium carbonate. 2 ounces 

Chlorinated lime. . 1 ounce 

Water 14 ounces 


Mix well and apply the magma tc the 
marble with a cloth, rubbing well in, and 
finally rubbing dry. It may be neces- 
sary to repeat this operation. 

V. — Wash the surface with a mixture 
of finely powdered pumice stone and vin- 
egar, ana leave it for several hours; then 
brush it hard and wash it clean. When 
dry, rub with whiting and wash leather. 


VI. — Soft soap 4 parts 

Whiting 4 parts 

Sodium bicarbonate 1 part 
Copper sulphate. . . 2 parts 


Mix thoroughly and rub over the mar- 
ble with a piece of flannel, and leave it 
on for 24 hours, then wash it off with 
clean water, and polish the marble with 
a piece of flannel or an old piece of felt. 

VII. — A strong solution of oxalic acid 
effectually lakes out ink stains. In 
handling it the poisonous nature of this 
acid should not be forgotten. 

VIII. — Iron mold or ink spots may 
be taken out in the following man- 
ner: Take J ounce of butter of antimony 
and 1 ounce of oxalic acid and dissolve 
them in 1 pint of rain water; add enough 
flour to bring the mixture to a proper 
consistency. Lay it evenly on the 
stained part with a brush, and, after it 
has remained for a few^ days, wash it off 
and repeat the process if the stain is not 
wholly removed. 

IX. — To remove oil stains apply com- 
mon clay saturated with benzine. If 
the grease has remained in long the 

C olish will be injured, but the stain will 
e removed. 

X. — The following method for remov- 
ing rust from iron depends upon the solu- 
bility of the sulphide of iron in a solution 
of cyanide of potassium. Clay is made 
into a thin paste with ammonium sul- 
phide, and tne rust spot smeared with 
the mixture, care being taken that the 
•jpot is only just covered. After ten 
minutes this paste is washed off and re- 
placed by one consisting of white bole 
mixed with a solution of potassium 
cyanide (1 to 4), which is in its turn 
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washed off after about hours. Should 
a reddish spot remain after washing off 
the first paste, a second layer may be ap- 
plied for about 5 minutes. 


XI. — Soft soap 4 ounces 

Whiting 4 ounces 

Sodium carbonate. 1 ounce 
Water, a sufficient 4 uantitv. 


Make into a thin paste, apply on the 
soiled surface, and wash off after 24 
hours. 

XII. — In a spacious tub place a tall 
vessel upside down. On this set the 
article to be cleaned so that it will not 
stand in the water, which would loosen 
the cemented parts. Into this tub pour 
a few inches of cold water — hot water 
renders marble dull — take a soft brush 
and a piece of Venetian soap, dip the 
former in the water and rub on the latter 
carefully, brushing off the article from 
top to Dottoin. When in this manner 
dust and dirt have been dissolved, wash 
off all soap particles by means of a water- 
ing pot and cold water, dab the object 
with a clean sponge, which absorbs the 
moisture, place it upon a cloth and care- 
fully dry with a very clean, soft cloth, 
rubbing gently. This treatment will 
restore the former gloss to the marble. 

XIII. — Mix and shake thoroughly in 
a bottle equal quantities of sulphuric acid 
and lemon juice. Moisten the spots and 
rub them lightly with a linen cloth and 
they will disappear. 

XIV. — Ink spots are treated with acid 
oxalate of potassium; blood stains by 
brushing with alabaster dust and dis- 
tilled water, then bleaching with chlorine 
dolutiou. Alizarine ink and aniline ink 
spots can be moderated by laying on rags 
saturated with Javelle water, chlorine wa- 
ter, or chloride of lime paste. Old oil 
stains can only be effacec by placing the 
whole piece of marble for houis in oen- 
zine. Fresh oil or grease spots are oblit- 
erated by repeated applications of a 
little damp, white clay and subsequent 
brushing with soap water or weak soda 
solution. For many other spots an ap- 
plication of benzine and magnesia is useful. 

XV. — Marble slabs keep well and do 
not lose their fresh color if they are 
cleaned with hot water only, without the 
addition of soap, which is injurious to 
the color. Care must be taken that no 
liquid dries on the marble. If spots of 
wine, coffee, beer, etc., have already ap- 
peared, they are cleaned with diluted 
spirit of sal ammoniac, highly diluted 
oxalic acid,^ Javelle water, ox gall, or, 
Uike a quantity of newly slaked lime, mix 
it with water into a paste-like consistency. 


apply the paste uniformly on the spot 
with a brusn, and leave the coating alone 
for two to three days before it is washed 
off. If the spots are not removed by a 
single application, repeat the latter. In 
using Javelle water 1 or 2 drops should 
be carefully poured on each spot, rinsing 
off with water. 

To Remove Grease Spots from Marble. 
—If the spots are fresh, rub them over 
with a piece of cloth that has been dipped 
into pulverized china clay, repeating the 
operation several times, and then brush 
j with soap and water. When the spots 
I are old brush with distilled water and 
finest French plaster energetically, then 
bleach with chloride of lime that is put 
on a piece of white cloth. If the piece of 
marble is small enough to permit it, soak 
it for a few hours in refined benzine. 

Preparation for Cleaning Marble, 
Furniture, and Metals, Especially Cop- 
per. — This preparation is claimed to give 
very quickly perfect brilliancy, persisting 
without soiling either the hand or the 
articles, and without leaving any odor of 
copper. The following is fhe composi- 
tion for 100 parts of the product: Wax, 
2.4 parts; oil of turpentine, 9.4 parts; 
acetic acid, 42 parts; citric acid, 42 parts; 
white soap, 42 parts. 

Removing Oil Stains from Marble. — 
Saturate fuller's earth with a solution of 
equal parts of soap liniment, ammonia, 
and water; apply to the greasy part of 
the marble; keep there for some hours, 
pressed down with a smoothing iron 
sufficiently hot to warm the mass, and 
as it evaporates occasionally renew the 
solution. When wiped off dry the stain 
will have nearly disappeared. Some 
days later, when more oil works toward 
the surface repeat the operation. A few 
such treatments should suffice. 

Cleaning Terra Cotta. — After having 
carefully removed all dust, paint the terra 
cotta, by means of a brush, with a mix- 
ture of slightly gummed water and finely 
powdered terra cotta. 

Renovation of Polished and Vamishea 
Surfaces of Wood, Stone, etc. — This is 
composed of the following ingredients, 
though the proportions may be varied: 
Cereal flour or wood pulp, 38 A parts; 
hydrochloric acid, 45 parts; chloride of 
lime, 16 parts; turpentine, A part. After 
mixing the ingredients thoroughly in 
order to form a homogeneous paste, the 
object to be treated is smeared with it 
and allowed to stand for some time. 
The paste on the surface is then removed 
by passing over it quickly a piece of soft 
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leather or a brush, which will remove 
dirt, grease, and other deleterious sub- 
stances. By rubbing gentlv with a 
cloth or piece of leather a polished sur- 
face will be imparted to wood, and ob- 
jects of metal will be rendered lustrous. 

The addition of chloride of lime tends 
to keep the paste moist, thus allowing the 
ready removal of the paste without dam- 
fhe varnish or polish, while the 
turpentine serves as a disinfectant and 
renders the odor less disagreeable during 
the operation. 

The preparation is rapid in its action, 
and does not affect the varnished or 
polished surfaces of wood or marble. 
While energetic in its cleansing action on 
brass and other metallic oMects, it is 
attended with no corrosive effect. 

Nitrate of Silver Spots. — To remove 
these spots from white marble, they 
should be painted with Javelle water, 
and after having been washed, passed 
over a concentrated solution of tniosul- 
phate of soda (hyposulphite). 

To Remove Oil-Paint Spots from 
Sandstones. — This may be done by 
washing the spots with pure turpentine 
oil, then covering the place with white 
argillaceous earth (pipe clay), leaving it 
to dry, and finally rubbing with sharp 
soda lye, using a brush. Caustic am- 
monia also removes oil-paint spots from 
sandstones. 

RUST REMOVERS: 

To Remove Rust from Iron or Steel 
Utensils. — 

I. — Apply the following solution by 
means of a brush, after having removed 
any grease by rubbing with a clean, dry 
cloth: 100 parts of stannic chloride are 
dissolved in 1,000 parts of water; this 
solution is added to one containing 2 
parts tartaric acid dissolved in 1,000 
parts of water, and finally 20 cubic cen- 
timeters indigo solution, diluted with 
2,000 parts of water, are added. After 
allowing the solution to act upon the 
.stain for a few seconds, it is rubbed clean, 
first with a moist cloth, then with a dry 
cloth; to restore the polish use is made of 
.silver sand and j'cwelcrs* rouge. 

II. — When the rust is recent it is re- 
moved by rubbing the metal with a cork 
charged with oil. In this manner a per- 
fect polish is obtained. To take off old 
rust, mix equal parts of fine tripoli and 
flowers of sulphur, mingling this mixture 
\Mth olive oil, so as to orm a paste. 
Itub the iron with this preparation by 
means of a skin. 

III. — The ru.sty piece is connected 
with a piece of zinc and placed in water 


containing a little sulphuric acid. After 
the articles have been in the liquid for 
several days or a week, the rust will have 
completely disappeared. The length of 
time will depend upon the depth to 
which the rust has penetrated. A little 
sulphuric acid may oe added from time 
to time, but the chief point is that the 
zinc always has good electric contact 
with the iron. To insure this an iron 
wire may be firmly wound around the 
iron obj'ect and connected with the zinc. 
The iron is not attacked in the least, as 
long as the zinc is kept in good electric 
contact with it. When the articles are 
taken from the liquid they assume a dark 
gray or black color and are then washed 
and oiled. 

IV\ — -The rust on iron and steel ob- 
jects, especially large pieces, is readily 
removed by rubbing the pieces with oil 
of tartar, or with very fine emery and a 
little oil, or by putting powdered alum in 
strong vinegar and rubbing with this 
alumed vinegar. 

V. — Take cyanide of calcium, 25 
parts; white soap, powdered, 25 parts; 
Spanish white, 50 parts; and water, 200 
parts. Triturate all well and rub the 
piece with this paste. The effect will be 
quicker if before using this paste the 
rusty object has been soaked for 5 to 
10 minutes in a solution of cyanide of 
potassium in the ratio of 1 part of cya- 
nide to 2 parts of water. 

VI. — To remove rust from polished 
steel cyanide of potassium is excellent. 
If possible, .soak the instrument to be 
cleaned in a solution of cyanide of potas- 
sium in the proportion of 1 ounce of cya- 
nide to 4 ounces of water. Allow this 
to act till all loose rust is removed, and 
then polish with cyanide soap. The 
latter is made as follows: Pota.ssiuin cya- 
nide. precipitated chalk, white ca.stile 
soap. Make a saturated solution of the 
cyanide and add chalk sufficient to make 
a creamy paste. Add the soap cut in 
fine shavings and thoroughly incorporate 
in a mortar. When the mixture is stiff 
cease to add the soap. It should be re- 
membered that potassium cyanide is e 
virulent poison. 

VII. — Apply turpentine or kerosene 
oil, and after letting it stand over night, 
clean with finest emery cloth. 

Vm. — To free articles of iron ann 
steel from rust and imbedded grains o( 
sand the articles are treated with fluor 
hydric acid (about 2 per cent) 1 to 2 
hours, whereby the ii^urities but not the 
metal are dis.solved. This is followed by 
a washing with lime milk, to neutralize 
any fluorhydric acid remaining. 
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To Remove Rust from Nickel. — First 
mase the articles well; then, after a few 
days, rub them with a rag charged with 
ammonia. If the rust spots persist, add 
a few drops of hydrochloric acid to the 
ammonia, rub and wipe off at once. 
Next rinse with water, dry, and polish 
with tripoli. 

Removal of Rust. — To take off the 
rust from small articles which glass or 
emery paper would bite too deeply, the 
ink-erasing rubber used in business 
offices may be employed. By beveling it, 
or cutting it to a point as needful, it can 
be introduced into the smallest cavities 
and windings, and a perfect cleaning be 
effected. 

To Remove Rust from Instruments. — 
I. — Lay the instruments over night in 
a saturated solution of chloride of tin. 
The rust spots will disappear through 
reduction. Upon withdrawal from the 
solution the instruments are rinsed with 
water, placed in a hot soda-soap solution, 
and dried. Cleaning with absolute alco- 
hol and polishing chalk may also follow. 

II. — Make a solution of 1 part of 
kerosene in 200 parts of benzine or ear- 
bon tetrachloride, and dip the instru- 
ments, which have been dried by leaving 
them in heated air, in this, moving their 
parts, if movable, as in forceps and scis- 
sors, about under the liquid, so that it 
may enter all the crevices. Next Jay the 
instruments on a plate in a dry room, so 
that the benzine can evaporate. Nee- 
dles are simply thrown in the paraffine 
solution, ana taken out with tongs or 
tweezers, after which they are allowed to 
dry on a plate. 

in. — Pour olive oil on the rust spots and 
leave for several days; then rub with 
emery or tripoli, without wiping off the 
oil as far as pos;iible, or always bringing 
it back on the spot. Afterwards remove 
the emery and the oil with a rag, rub 
again with emery soaked with vinegar, 
and finally with fine plumbago on a piece 
of chamois skin. 

To Preserve Steel from Rust. — To 
preserve steel from rust dissolve 1 part 
caoutchouc and 16 parts turpentine 
with a gentle heat, then add 8 parts 
boiled oil, and mix by bringing them to 
the heat of boiling water. Apply to the 
steel with a brush, the same as varnish. 
It can be removed again with a cloth 
soaked in turpentine. 

METAL CLEANING: 

Cleaning and Preserving Medals, 
Coins, and Small Iron Articles. — The 


coating of silver chloride may be reduced 
with molten potassium cyanide. Then 
boil the article in water, displace the 
water with alcohol, and dry in a drying 
closet. When dry brush with a soft 
brush and cover with “ zaponlack ** (any 
good transparent lacquer or varnish will 
answer). 

Instead of potassium cyanide alone, a 
mixture of that and potassium carbonate 
may be used. After treatment in this 
way, delicate objects of silver become less 
brittle. Another way is to put the article 
in molten sodium carbonate and remove 
the silver carbonate thus formed, by 
acotic acid of 60 per cent strength. This 
process produces the finest possible 
polish. 

The potassium-cyanide process may be 
used w’th all small iron objects. For 
larger ones molten potassium rhodanide 
is recommended. This converts the 
iron oxide into iron sulphide that is eas^ 
ily washed off and leaves the surface of a 
fine black color. 

Old coins may be cleansed by firs^ 
immersing them in strong nitric acid and 
then washing them in clean water. Wipii 
them dry before putting away. 

To Clean Old Medals. — Immerse in 
lemon juice until the coating of oxide has 
completely disappeared; 24 hours is gen- 
erally sufficient, nut a longer time is not 
harmful. 

Steel Cleaner. — Smear the object with 
oil, preferably petroleum, and allow some 
days for penetration of the surface of the 
metal. Then rub vigorously with a piece 
of flannel or willow wood. Or, with a 
aste composed of olive oil, sulphur 
owers, and tripoli, or of rotten stone 
and oil. Finally, a coating may be em- 
ployed, made of 10 parts of potassium 
cyanide and 1 part of cream of tartar; or 
26 parts of potassium cyanide, with the 
adaition of 66 parts of carbonate of lime 
and 20 parts of white soap. 

Restoring Tarnished Gold. — 


Sodium bicarbonate. 20 ouncea 
Chlorinated lime. ... 1 ounce 

Common salt 1 ounce 

Water 16 ounces 


Mix well and apply with a soft brush. 

A very small quantity of the solution 
is sufficient, and it may be used either 
cold or lukewarm. Plain articles may 
be brightened by putting a drop or two 
of the liquid upon them ana lightly 
brushing the surface with fine tissue 
pacer. 
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Cleaning Copper. — 

I. — Use Armenian bole mixed into a 


paste with oleic acid. 

TT. — Rotten stone 1 part 

Iron subcarbonate. . Sparta 
Lard oil, a sufficient quantity. 

HL — Iron oxide 10 parts 

Pumice atone 32 parts 

Oleic acid, a sufficient quantity* 

KV. — Sopp, cut fine 16 parts 

Precipitated chalk . . 2 parts 

Jewelers* rouge 1 part 

Cream of tartar 1 part 


Magnesium carbonate 1 part 
Water, a sufficient quantity. 

Dissolve the soap in the smallest quan- 
tity of water that will effect solution over 
a water bath. Add the other ingredients 
to the solution while still h^t, stirring 
constantly. 

To Remove Hard Grease, Paint, etc., 
from Machinery. — To remove grease, 
paint, etc., from machinery add lialf a 
pound of caustic soda to 2 gallons of 
water and boil the parts to be cleaned in 
the fluid. It is possible to use it several 
times before its strength is exhausted. 

Solutions for Cleaning Metals. — 


I. — Water 20 parts 

Alum 2 parts 

Tripoli 2 parts 

Nitric acid 1 part 

II. — W^ater. 40 parts 

Oxalic acid 2 parts 

Tripoli 7 parts 


To Cleanse Nickel. — I. — Fifty parts of 
rectified alcohol; 1 part of sulphuric 
acid; 1 part of nitric acid. Plunge the 
piece in the bath for 10 to 15 seconds, 
rinse it off in cold water, and dip it next 
into rectified alcohol. Dry with a fine 
linen rag or with sawdust. 


II. — Stearineoil 1 part 

Ammonia water 25 parts 

Benzine 50 parts 

Alcohol 75 parts 


Rub up the stearine with the ammonia, 
add the benzine and then the alcohol, 
and agitate until homogeneous. Put in 
wide-mouthed vessels and close care- 
fully. 

To Clean Petroleum Lamp' Burners. — 
Dissolve in a quart of soft water an 
ounce or an ounce and a half of washing 
soda, using an old half-gallon tomato can. 
Into this put the burner after removing 
the wick, set it on the stove, and let it 
boil strongly for 5 or 6 minutes, then 
take out, rinse under the tap, and dry. 


Every particle of carbonaceous matter 
will thus be got rid of, and the burner be 
as clean and serviceable as new. This 
ought to be done at least every month, 
but the light would be better if it were 
done every 2 weeks. 

Gold-Ware Cleaner. — 


Acetic acid 2 parts 

Sulphuric acid 2 parts 

Oxalic acid 1 part 

Jewelers* rouge 2 parts 

Distilled water 200 parts 


Mix the acids and water and stir in the 
rouge, after first rubbing it up with a por- 
tion of the liquid. With a clean cloth, 
wet with this mixture, go well over the 
article. Rinse off with hot water and 
dry. 

Silverware Cleaner. -^Make a thin paste 
of levigated (not precipitated) chalk and 
sodium hyposulphite, in equal parts, 
rubbed up in distilled water. Apply 
this paste to the surface, rubbing well 
with a soft brush. Rinse in clear water 
and dry in sawdust. Some authorities 
advise the cleaner to let the paste dry on 
the ware, and then to rub off and rinse 
with hot water. 

Silver-Coin Cleaner.— Make a bath of 
10 parts of sulphuric acid and 90 parts of 
water, and let the coin lie in this until the 
crustof silver sulphide is dissolved. From 
I 5 to 10 minutes usually suffice. Rinse 
in running water, then rub with a soft 
brush and castile soap, rinse again, dry 
with a soft cloth, and then carefully rub 
with chamois. 

Cleaning Silver-Plated Ware. — Into 
a wide-mouthed bottle provided with a 
good cork put the following mixture: 


Cream of tartar 2 parts 

Levigated chalk 2 parts 

Alum 1 part 


Powder the alum and rub up with the 
other ingredients, and cork tightly. 
When required for use wet sufficient of 
the powder and with soft linen rags rub 
the article, being careful not to use 
much pressure, as otherwi.se the thin 
layer of plating may be cut through. 
Rinse in hot suds, and afterwards in clear 
water, and dry in sawdust. When 
badly blackened with silver sulphide, if 
small, the article may be dipped for an 
instant in hydrochloric acid and imme. 
diately rinsed in running water. Larger 
articles may be treated as coins are- 
immersed lor 2 or ? minutes in a 10 
per cent aqueous solution of sulphuric 
acid, or the surface may be rapidly wiped 
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with a swab carrying nitric acid and in- 
stantly rinsed in running water. 

Cleaning Gilt Bronze Ware. — If greasy, 
wash carefully in suds, or, better, dip into 
% hot solution of caustic potash, and then 
vtash in suds with a soft rag, and rinse in 
running water. If not then clean and 
bright, dip into the following mixture: 


Nitric acid 10 parts 

Aluminum sulphate . . 1 part 

Water ' 40 parts 


Mix. Rinse in running water. 

Britannia Metal Cleaner.— Rub first 
with jewelers* rouge made into a paste 
with oil; wash in suds, rinse, dry, and 
finish with chamois or wash leather. 

To Remove Ink Stains on Silver. — 
Silver articles in domestic use, and espe> 
cially silver or plated inkstands, fre- 
quently become badly stained with ink. 
These stains cannot be removed by ordi- 
nary processes, but readily yield to a 
paste of chloride of lime and water. Ja- 
velle water may be also used. 

Removing Egg Stains. — A pinch of table 
salt taken between the thumb and finger 
and rubbed on the spot with the end of 
the finger will usually remove the darkest 
egg stain from silver. 

To Clean Silver Ornaments. — Make a 
strong solution of soft soap and water, 
and in this boil the articles for a few min- 
utes — five will usually be enough. Take 
out, pour the soap solution into a basin, 
and as soon as the liquid has cooled down 
sufficiently to be borne by the hand, with 
a soft brush scrub the articles with it. 
Rinse in boiling water and place on a 
porous substance (a bit of tiling, a brick. 
Of unglazed earthenware) to dry. Fi- 
nally give a light rubbing with a chamois. 
Articles thus treated look as bright as 
new. 

Solvent for Iron Rust. — Articles at- 
tacked by rust may be conveniently 
cleaned by dipping them into a well- 
saturated solution of stannic chloride. 
The length of time of the action must be 
regulated according to the thickness of 
the rust. As a rule 12 to 24 hours will 
suffice, but it is essential to prevent an 
excess of acid in the bath, as this is liable 
to attack the iron itself. After the ob- 
jects have been removed from the bath 
they must be rinsed with water, and sub- 
sequently with ammonia, and then 
quickly dried. Greasing with vaseline 
seems to prevent new formation of rust. 
Objects treated in this manner are said 
to resemble dead silver. 

Professor Weber proposM » diluted 


alkali, and it has been found that after 
employing this remedy the dirt layer is 
loosened and the green platina reappears. 
Potash has been found to be an efficacious 
remedy, even in the case of statues that 
had apparently turned completely black. 

To Clean Polished Parts of Machines. 
— Put in a flask 1,000 parts of petroleum; 
add 20 parts of paraffine, shaved fine; 
cork the bottle and stand aside for a 
couple of days, giving it an occasional 
shake. The mixture is now ready for 
use. To use, shake the bottle, pour a 
little of the liquid upon a woolen rag and 
rub evenly over the part to be cleaned; 
or apply with a brush. Set the article 
aside and, next day, rub it well with a 
dr)r, woolen rag. Every particle of rust, 
resinified grease, etc., will disappear 
provided the article has not been neglected 
too long. In this case a further applica- 
tion of the oil will be necessary. If too 
great pressure has not been made, or the 
rubbing continued too long, the residual 
oil finally leaves the surface protected by 
a delicate layer of paraffine tnat will pre- 
vent rusting for a long time. 

To Clean Articles of Nickel.— Lay 
them for a few seconds in alcohol con- 
taining 2 per cent of sulphuric acid; re- 
move, wash in running water, rinse in 
alcohol, and rub dry with a linen cloth. 
This process gives a brilliant polish and 
is especially useful with plated articles on 
the plating of which the usual polishing 
materials act very destructively. The 
yellowest and brownest nickeled articles 
are restored to pristine brilliancy by 
leaving them in the alcohol and acid for 
15 seconds. Five seconds suffice ordi- 
nanly. 

How to Renovate Bronzes. — For gilt 
work, first remove all grease, dirt, wax, 
etc., with a solution in water of potas- 
sium or sodium hydrate, then dry, and 
with a soft rag apply the following: 

Sodium carbonate . 7 parts 

Spanish whiting 15 parts 

Alcohol, 86 per cent 50 parts 

Water 125 parts 

Go over every part carefully, using a 
brush to get into the minute crevices. 
When this dries on, brush off with a fine 
linen cloth or a supple chamois skin. 

Or the following plan may be used: 
Remove grease, etc., as directed above, 
dry and go over the spots where the gilt 
surface is discolored with a brush dipped 
in a solution of two pp**ts of alum in 250 
parts of water and 65 parts of nitric acid. 
As soon as the gilding reappears or the 
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•uxface becomes bright, wash off, and 
dry in the direct sunlight. 

Still another cleaner is made of nitric 
acid, 80 parts; aluminum sulphate, 4 
parts; distilled or rain water, 125 parts. 
Clean of grease, etc., as above, and apply 
the solution with a camePs- hair pencil. 
Rinse off and dry in sawdust, finally, 
some^ articles are best cleaned bv im- 
mersing in hot soap suds and rubbing 
with a soft brush. Rinse in clear, hot 
water, using a soft brush to get the residual 
suds out of crevices. Let dry, then finish 
by rubbing the gilt spots or places with a 
soft, linen rag, or a bit of chamois. 

There are some bronzes gilt with imi- 
tation gold and varnished. Where the 
work is well done and the gilding has not 
been on too long, they will deceive even 
the practiced eye. The deception, how- 
ever, may easily be detected by touching 
a spot on the gilt surface with a glaiis rod 
dipped in a solution of corrosive subli- 
mate. If the gilding is true no discolor- 
ation will occur, but if false a brown 
spot will be produced. 

To Clean a Gas Stove. — An easy meth- 
od of removing grease spots consists in 
immersing^ the separable parts for sev- 
eral hours in a warm lye, heated to about 
70® C. (158® F.), said lye to be made of 
9 parts of caustic soda and 180 parts of 
water. These pieces, together with the 
fixed parts of the stove, may be well 
brushed with this lye and afterwards 
rinsed in clean, warm water. The 
grease will be dissolved, and the stove 
restored almost to its original state. 

Cleaning Copper Sinks. —Make rot- 
ten stone into a stiff paste with soft soap 
and water. Rub on with a woolen rag, 
and polish with dry whiting and rotten 
stone. Finish with a leather and dry 
whiting. Many of the substances and 
mixtures used to clean brass will effec- 
tively clean copper. Oxalic acid is said 
to be the best medium for cleaning cop- 
per, but after using it the surface of the 
copper must be w^l washed, dried, and 
then rubbed with sweet oil and tripoli, or 
some other j^lishing agent. Otherwise 
the metal wnl soon tarnish again. 

Treatment of Cast-Iron Grave Crosses. 
— The rust must first be thoroughly re- 
moved with a steel-wire brush. When 
Ibis is done apply one or two coats of red 
lead or graphite paint. After this prim- 
ing has become hard, paint with double- 
burnt lampblack and eoual parts of oil of 
turpentine and varnisn. This coating 
b followed by one of lampblack ground 
with coach varnish. Now paint the sin- 


gle portions with mixtion’* (gilding 
oil) and gild as usual. Such crosses look 
better when they are not altogether 
black. Ornaments mav be very well 
treated in colors with oil paint and then 
varnished. The crosses treated in this 
manner are preserved for many years, 
but it is essential to use good exterior or 
coach varnish for varnishing, and not the 
so-called black varnish, which is mostly 
composed of asphalt or tar. 

Cleaning Inferior Gold Articles. — The 
brown film which forms on low-quality 

? :old articles is removed by coating with 
uming hydrochloric acid, whereupon 
they are brushed off with Vienna lime 
and petroleum.^ Finally, clean the ob- 

t 'ects with benzine, rinse again in pure 
benzine, and dry in sawdust. 

To Clean Bronze. — Clean the bronze 
with soft soap; next wash it in plenty of 
water; wipe, let dry, and apply light en- 
caustic mixture composed of spirit of 
turpentine in which a small quantity of 
yellow wax has been dissolved. The en- 
caustic is spread by means of a linen or 
woolen wad. For gilt bronze, add I 
spoonful of alkali to 3 spoonfuls of water 
and rub the article with this by means 
of a ball of wadding. Next wipe with a 
clean chamois, simuar to that employed 
in silvering. 

How to Clean Brass and Steel. — To 
clean brasses quickly and economically, 
rub them with vinegar and salt or with 
oxalic acid. Wash immediately after 
the rubbing, and polish with tripoli and 
sweet oil. Unless the acid is washed off 
the article will tarnish quickly. Copper 
kettles and saucepans, brass andirons, 
fenders, and candlesticks and trays are 
best cleaned with vinegar and salt. 
Cooking vessels in constant use need only 
to be well washed afterwards. Things 
for show — even pots and pans — need 
the oil polishing, which gives a deep, 
rich, yellow luster, good for six months. 
Oxalic acid and salt should be employed 
for furniture brasses — if it touches the 
wood it only improves the tone. Wipe 
the brasses well with a wet cloth, and 
olish thoroughly with oil and tripoli. 
ometimes powdered rotten stone does 
better than the tripoli. Rub, after using, 
either with a dry cloth or leather, until 
there is no trace of oil. The brass to be 
cleaned must be freed completely from 
grease, caked dirt,^ and grime. ^ Wash 
with strong ammonia suds and rinse dry 
before beginning with the acid and salt. 

The best treatment for wrought sleel 
is to wash it very clean with a stiff brush 
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and ammonia soapnuds, rinse well» dry 
by heat» oil plentifully with sweet oil, and 
dust thickly with powdered quicklime. 
Let the lime stay on 2 days, then brush 
it off with a clean, very stiff brush. Polish 
with a softer brush, and rub with cloths 
until the luster comes out. By leaving 
the lime on, iron and steel may be kept 
from rust almost indefinitely. 

Before wetting any sort of bric-a-brac, 
and especially bronzes, remove all the 
dust possible. ^ After dusting, wash well 
in strong white soapsuds and ammonia, 
rinse clean, polish with just a suspicion 
of oil and rotten stone, and rub off after- 
wards every trace of the oil. Never let 
acid touch a bronze surface, unless to 
eat and pit it for antique effects. 

Composition for Cleaning Copper, 
Nickel, and other Metals. — Wool grease, 
46 parts, by weight; fire clay. 30 parts, 
by weight; paraffine, 5 parts, by weight; 
Canova wax, 5 parts, by weight; cocoa- 
nut oil, 10 parts, by weight; oil of inir- 
bane, 1 part, by weight. After mixing 
these different ingredients, w'hich con- 
stitute a paste, this is molded in order to 
give a cylindrical form, and introduced 
into a case so that it can be used like a 
stick of cosmetic. 

To Clean Gummed Parts of Machin- 
ery.— -Lacquers, varnishes, and gummy 
deposits are formed as a result of the 
oxidation and breakdown of lubricants 
subjected to high temperatures, or left in 
an idle engine for long periods of time. 
Water accumulation in the oil produces 
oil-line clogging, and norilubricaling 
sludge. Kerosene will dissolve light de- 
posits, but the more tenacious deposits 
can he removed by organic solvents such 
as carbon tetrachloride, cyclohexane tol- 
uol, or one of many trade-marked com- 
pounds. The parts to be cleaned should 
be brushed or dipped. 

In very stubborn cases, and if the parts 
to be cleaned are not made of I’uminum. 
or some other non-ferrous metal, boil 
about 10 to 15 parts of caustic soda, or 
100 parts of soda in one thousand parts of 
water, immerse the parts to be cleaned in 
this for some time, or better, boil them 
with it. Then rinse and dry. In any 
case, no matter what method is used, a 
thorough oiling is recommended. 

Automotive engineers also suggest a 
semi-annual cleaning of car and tractor 
engines using a reputable flushing oil. 
This is a very light and highly detergent 
oil; in using this flushing compound, care 
must be taken not to run the engine under 
a load, and to drain thoroughly after the 
specified running time. Refill with oil of 


the proper SAE number, as indicated by 
the seasou of the year, and the lowest 
temperature expected. Always use pre- 
mium, or better still, heavy-duty oU. 

To Remove Silver Plating. — I. — Put 
sulphuric acid 100 parts and potassium 
nitrate (saltpeter) 10 parts in a vessel 
of stoneware or porcelain, heated on the 
water bath. When the silver has left the 
copper, rinse the objects several times. 
This silver stripping bath may be used 
several times, if it is kept in a well-closed 
bottle. When it is saturated with silver, 
decant the liquid, boil it to dryness, then 
add the residue to the deposit, and melt in 
the crucible to obtain the metal. 

II. — Stripping silvered articles of the 
silvering may be accomplished by the fol- 
lowing mixture: Sulphuric acid, 00^ B., 
3 parts; nitric acid, 40® B., 1 part; heat 
the mixture to about 166® F., and im- 
merse the articles by means of a copper 
wire. In a few seconds the acid mixture 
will have done the work. A thorough 
rinsing off is, of course, necessary. 

To Clean Zinc Articles. — In order to 
clean articles of zinc, st'r rye bran into a 
paste w'itli boiling water, and add a hand- 
ful of silver sand and a little vitriol. 
Rub the article with this paste, rinse with 
water, dry, and polish with a cloth. 

To Remove Rust from Nickel. — Smear 
the rusted parts w'ell with grease (ordi- 
nary animal fat will do), and allow the 
article to stand several days. If the 
rust is not thick the grease and rust may 
be rubbed off with a cloth dipped in am- 
monia. If the rust is very deep, apply a 
diluted solution of hyd-ochloric acid, 
taking care that the acid does not touch 
the metal, and the rust may be easily 
rubbed off. Then wash the article and 
polish in the usual way. 

Compound for Cleaning Brass. — To 
make a brass cleaning compound use 
oxalic acid, 1 ounce; rotten stone, 6 
ounces; enough whale oil and spirits of 
turpentine of equal parts, to mix, and 
make a paste. 

To Clean Gilt Objects. — I. — Into an 
ordinary drinking glass pour about 20 
drops of ammonia, immerse the piece tc 
be cleaned repeatedly in this, and brush 
with a soft orush. Treat the article 
with pure water, then with alcohol, and 
wipe with a soft rag. 

II. — Boil common alum in soft, pure 
water, and immerse the article in ths. 
solution, or rub the spot with it, and dry 
with sawdust. 

III. — For cleaning picture frames 
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moldines, and, in fact, all kinds of gilded 
work, tne best medium is liquor potassse, 
diluted with about 5 volumes of water. 
Dilute alcohol is also excellent. Methylated 
wood spirit, if the odor is not objectionable, 
answers admirably. 

To Scale Cast Iron. — To remove the 
scale from cast iron use a solution of 1 
part vitriol and 2 parts water; after mix- 
ing, apply to the scale with a cloth rolled 
in the ^)rm of a brush, using enough to 
wet the surface well. After 8 or 10 hours 
wash off with water, when the hard, scaly 
surface will be completely removed. 

Cleaning Funnels and Measures. — 
Funnels and measures used for measur- 
ing varnishes, oils, etc., may be cleaned 
by soaking them in a strong solution of 
lye or pearlash. Another mixture for 
tne same purpose consists of pearlash 
with quicklime in aqueous solution. 
The measures are allowed to soak in the 
solution for a short time, when the resin- 
ous matter of the paint or varnish is 
easily removed. A thin coating of pe- 
troleum lubricating oils may be removed, 
it is said, by the use of napntha or petro- 
leum benzine. 

To Clean Aluminum.— I. — Aluminum 
articles are very hard to clean so they will 
have a bright, new appearance. This is 
especially the case with the matted or 
frosted pieces. To restore the pieces to 
brilliancy place them for some time in 
water that has been slightly acidulated 
with sulphuric acid. 

II. — Wash the aluminum with coal-oil, 
gasoline or benzine, then put it in a con- 
centrated solution of caustic potash, and 
after washing it with plenty of water, 
dip it in the bath composed of | nitric 
acid and J water. Next, subject it to a 
bath of concentrated nitric acid, and 
finally to a mixture of rum and olive oil. 
To render aluminum capable of being 
worked like pure copper, § of oil of tur- 
pentine and J stearic acid are used. 
For polishing by hand, take a solution of 
30 parts of borax and 1,000 parts of 
water, to which a few drops of spirits of 
ammonia have been added. 

How to Clean Tarnished Silver.— 1. — 
If the articles are only slightly tarnished, 
mix S parts of best washed and purified 
chalk and 1 part of white soap, adding 
water, till a tiiin paste is formed, which 
should be rubbed on the silver with a dry 
brush, till the articles are quite bright. 
As a substitute, whiting, mixed with caus- 
tic ammonia to form a paste, may be 
used. This mixture is very effective, but 
it irritates the eyes and nose. 


IT. — Place the silver articles in an 
aluminum pan in which has been placed 
a water solution of about 2 per cent 
washing soda. Allow to remain in this 
solution until clean then remove and 
rinse. An aluminum pan is essential. 

III. — A solution of crystallized potas- 
sium permanganate has been recom- 
mended. 

IV. — A grayish violet film which silver- 
ware acquires from perspiration, can be 
readily removed by means of ammonia. ^ 

V. — To remove spots from silver lay it 
for 4 hours in soapmaWrs* lye, then throw on 
fine powdered gypsum, moisten the latter 
with vinegar to cause it to adhere, dry 
near the fire, and wipe off. Next rub 
the spot with dry bran. This not only 
causes it to disappear, but gives extraor- 
dinary gloss to the silver. 

VI. — Cleaning with the usual fine 
powders is attended with some difficulty 
and inconvenience. An excellent result 
is obtained without injury to the silver by 
employing a saturated solution of hypo- 
sulphite of soda, which is put on with a 
brush or rag. The article is then 
washed with plenty of water. 

VII. — Never use soap on silverwsre, 
as it dulls the luster, giving the article 
more the appearance of pewter than 
silver. When it wants cleaning, rub it 
with a piece of soft leather and prepared 
chalk, made into a paste with pure water, 
entirely fre»» from grit. 

To Clean Dull Gold. — I. — Take 80 parts, 
by weight, of chloride of lime, and rub it 
up witn gradual addition of water in a 
porcelain mortar into a thin, even paste, 
which is put into a solution of 80 parts, 
by weight, of bicarbonate of soda, and 20 
arts, by weight, qf salt, in 3,000 parts, 
y weight, of water. Shake it, and let 
stand a few days before using. If the 
preparation is to be kept for any length 
of time the bottle should be placed, well 
corked, in the cellar. For use, lay the 
tarnished articles in a dish, pour the 
liquid, which has previously been well 
shaken, over them so as just to cover 
them, and leave them therein for a few 
days. 

II. — Bicarbonate of soda. 31 parts 
Chloride of lime. .. . 15.5 parts 

Cooking salt 15 parts 

Water 240 parts 

Grind the chloride of lime with a little 
water to a thin paste, in a porcelain ves- 
sel, and add the remaining chemicals. 
Wash the objects with the aid of a soft 
brush with the solution, rinse several 
times in wacer, ana ary iu fine sawdust 
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Cleaning Bronze ^ Objects. — Employ 
powdered chicory mixed with water; so 
as to obtain a paste, which is applied 
with a brush. After the brushing, rinse 
off and dry in the sun or near a stove. 

Cleaning Gilded Bronzes. — I. — Com- 
mence by removing the spots of grease 
and wax with a little potash or socia dis- 
solved in water. I^et dry, and apply the 
following mixture with a rag: Car Donate 
of soda, 7 parts; whiting, 15 parts; alco- 
hol (85®), 50 parts; water, 125 parts. 
When this coating is dry pass a fine linen 
cloth or a piece of supple skin over it. 
The hollow parts are cleaned with a 
brush. 

II. — After removing the grease spots, 
let dry and pass over all the damaged 
parts a pencil dipped in the following 
mixture: Alum, 2 parts; nitric acid, 65; 
water, 250 parts. When the gilding be- 
comes bright, wipe, and dry in sun or 
near a fire. 

III. — Wash in hot water containing a 
little soda, dry, and pass over the gilding 
a pencil soaked in a liquid made of 30 
parts nitric acid, 4 parts of aluminum 
phosphate, and 125 parts of pure water. 
Dry in sawdust. 

IV. — Immerse the objects in boiling 
soap water, and facilitate the action ot 
the soap by rubbing with a soft brush; 
put the objects in hot water, brush them 
carefully, and let them drv in the air; 
when they are quite dry ruh the shining 
parts only with an old linen cloth or a 
soft leather, without touching the others.' 

Stripping Gilt Articles.— Degilding or 
stripping gilt articles may be done by at- 
taching the object to the positive pole of 
a battery and immersing it in a solution 
composed of 1 pound of cyanide dissolved 
in about 1 gallon of water. Desilvering 
may be effected in the same manner. 

To Clean Tarnished Zinc. — Apply with 
a rag a mixture of 1 part sulp‘iuric acid 
with 12 parts of water. Rinse the zinc 
with clear water. 

Cleaning Pewter Articles. — Pour hot 
lye of wood ashes upon the tin, throw on 
sand, and rub with a hard, woolen rag, 
hat felt, or whisk until all particles of dirt 
have been dissolved. To polish pewter 
plates it is well to have the turner make 
similar wooden forms fitting th^ plates, 
and to rub them clean this way. Next 
they are rinsed with clean water and 
placed on a table with a clean linen cover 
on^ which they are left to dry without 
being touchecl, otherwise spots will ap- 
pear. ^ This scouring iS not necessary so 
often if the pewter is rubbed witl> wheat 


bran after use and cleaned perfectly. 
New pewter is polished with a paste of 
whiting and brandy, rubbing the dishes 
with it until the mass becomes dry. 

To Clean Files. — Files which have be- 
come clogged ^ith tin or lead arc 
cleaned by dipping for a few seconds into 
concentrated nitric acid. To remove 
iron filings from the file cuts, a bath of 
blue vitriol is employed. After the files 
have been rinsed in water they arc like- 
wise dipped in nitric acid. File-ridges 
closed up by zinc are cleaned by im- 
mersing the files in diluted sulphuric 
acid. Such as have become filled with 
copper or brass are also treated with 
nitric acid, but here the process has to be 
repeated several times. The files should 
always be rinsed in water after the treat- 
ment, brushed with a stiff brush, and 
dried in sawdust or by pouring alcohol 
over them, and letting it burn off on the 
file. 

Scale Pan Cleaner. — About the quick- 
est cleaner for brass scale pans is a solu- 
tion of potassium bichromate in dilute 
sulphuric acid, using about 1 part of 
chromate, in powder, to 3 parts of acid 
and 6 parts or water. In this imbibe a 
cloth Avrapped around a stick (to protect 
the hands), and with it rub the pans. 
Do this at tap or hydrant, so that no time 
is lost in placing the pan in running 
water after having rubbed it with the 
acid solution. For pans not very badly 
soiled rubbii^ with ammonia water and 
rinsing is sufficient. 

Tarnish on Electro -Plate Goods. — 
This tarnish can be removed by dipping 
the article for from 1 to 15 minutes — 
that is, until the tarnish shall have been 
removed — in a pickle of the following 
composition; Rain water 2 gallons and 
potas«?ium cyanide J pound. Dissolve 
together, and fill into a stone jug or iar, 
and close tightly. The article, after 
having been immersed, must be taken 
out and thoroughly rinsed in severa^ 
waters, then dried with fine, clean saw 
dust. Tarnish on jewelry can be speed 
ily removed by this process; but if the 
cyanide is not completely removed i 
will corrode the goods. 

OIL-, GREASE-, PAINT-SPOT ERAD- 
ICATORS: 

Grease- and Paint-Spot Eradicators*-^ 

I. — Benzol 600 parte 

Benzine 600 parte 

Soap, best white, 

shaved 6 parte 

Water, warm, sufficient. 
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pisAolve the soap in the warm water» 
using from 50 to 60 parts. Mix the ben- 
zol and benzine, and add the soap solu- 
tion, a little at a time, shaking up well 
after each addition. If the mixture is 
slow in emulsifying, add at one time from 
50 to 100 parts of warm water, and shake 
violently. Set the emulsion aside for a 
few days, or until it separates, then de- 
cant the superfluous water, and pour the 
residual pasty mass, after stirring it up 
well, into suitable boxes. 


II. — Soap spirit . . 100 parts 

Ammonia solution, 

10 per cent 25 parts 

Acetic ether 15 parts 

m. — Extract of quillaia . 1 part 

Borax 1 part 

Ox gall, fresh 6 parts 

Tallow soap 15 parts 


Triturate the quillaia and borax to- 
ether, incorporate the ox gall, and, 
nally, add the tallow so^ and mix 
thoroughly by kneading. The product 
is a plastic mass, whicn may be rolled 
into sticks or put up into boxes. 

Removing Oil Spots from Leather. — 
To remove oil stains from leather, dab 
the spot carefully with spirits of sal am- 
moniac, and after allowing it to act for 
a while, wash with clean water. This 
treatment may have to be repeated a few 
times, taking care, how ever, not to injure 
the color of the leather. Sometimes the 
spot naay be removed very simply by 
spreading the place rather thickly with 
butter and letting this act for a few hours. 
Next scrape off the butter with the point 
of a knife, and rinse the stain with soap 
and lukewarm water. 

To Clean Linoleum. — Rust spots and 
other stains can be removed from lino- 
leum by rubbing with steel chips. 

To Remove Putty, Grease, etc., from 
Plate Glass. — To remove all kinds of 

K easy materials from glass, and to leave 
e latter bright and clean, use a paste 
made of benzine and burnt magnesia of 
such consistence that when the mass is 
rcssed between the fingers a drop of 
enzine will exude. With this mixture 
and a wad of cotton, go over the entire 
surface of the glass, rubbing it well. 
One rubbing is usually sufficient. After 
drying, any of the substance left in the 
corners, etc., is easily removed by brush> 
ing with a suitable brush. The same 
preparation is very useful for cleaning 
mirrors and removing grease stains from 
books, papers, etc. 


Removing Spots from Furniture.— 
White spots on polished tables are re- 
moved in the following manner: Coat the 
spot with oil and pour on a rag a few 
drops of “ mixtura balsamica oleosa,’* 
(another name tor Pine Oil) and rub 
on the spot, which will disappear im- 
mediately. 

To Remove Spots from Drawings, 
etc. — Place soapstone, fine meerschaum 
shavings, amianthus, or powdered mag- 
nesia on the spot, and, if necessary, lay 
on white filtering paper, saturating it 
with peroxide of hydrogen. Allow this 
to act for a few hours, and remove the 
application with a brush. If necessary, 
repeat the operation. In this manner 
black coffee spots were removed from a 
valuable diagram without erasure by 
knife or rubber. 

WATCHMAKERS* AND JEWELERS* 
CLEANING PREPARATIONS; 

To Clean the Tops of Clocks in Re- 
tiring. — Sprinkle whiting on the top. 
Pour good vinegar over this and rub 
vigorously. Rinse in clean water and 
dry slowly in the sun or at the fire. A 
go^ polish will be obtained. 

To Clean Watch Chains. — Gold or 
silver watch chains can be cleaned with 
a very excellent result, no matter whether 
they be matt or polished, by laying them 
for a few seconds in pure aqua ammonia; 
they are then rinsed in alcohol, and 
finally shaken in clean sawdust, free from 
sand. Imitation gold and plated chains 
are first cleaned in benzine, then rinsed 
in alcohol, and afterwards shaken in dry 
sawdust. Ordinary chains are first 
dipped in the following pickle: Pure 
nitric acid is mixed with concentrated 
sulphuric acid in the proportion of 10 
parts of the former to 2 parts of the latter; 
a little table salt is added. The chains 
are boiled in this mixture, then rinsed 
several times in water, afterwards in 
alcohol, and finally dried in sawdust. 

Cleaning Brass Mountings on Clock 
Cases, etc. — The brass mountings are 
first cleaned of dirt by dipping them for 
a short time into boiling soda lye, and 
next are pickled, still warm, if possible, 
in a mixture consisting of nitric acid, 60 
parts; sulphuric acid, 40 parts; cooking 
salt, 1 part; and shining soot (lamp- 
black), i part, whereby they acquire a 
handsome golden-yellow coloring. The 
pickling mixture, however, must not be em- 
ployed immediately after pouring together 
the acids, which causes a strong genera- 
tion of heat, but should settle for at least 
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1 day. This makes the articles hand- 
somer and more unifoi m. After the dip- 
ping the objects are rinsed in plenty of 
clean water and dried on a hot, iron plate, 
and at the same time warmed for lac- 
quering. Since the pieces would be 
lacquered too thick ana unevenly in pure 
gold varnish, this is diluted with alcohol, 
1 part of gold varnish sufficing for 10 
parts of alcohol. Into this liquid dip the 
mountings previously warmed ana dry 
them again on the hot plate. 

Gilt Zinc Clocks. — It freq^uently hap- 
pens that clocks of gilt zinc become 
covered with green spots. To remove 
such spots the following process is used: 
Soak a small wad of cotton in alkali and 
rub it on the spot. The green color will 
disappear at once, but the gilding being 
gone, a black spot will remain. Wipe 
off well to remove all traces of the alkali. 
To replace the gilding, put on, by means 
of liquid gum arabic, a little bronze pow- 
der of the color of the gilding. The 
powdered bronze is applied dry with the 
aid of a brush or cotton wad. When the 
gilding of the clock has become black or 
dull from age, it may be revived by im- 
mersion in a bath of cyanide of potas- 
sium, but frequently it suffices to wash it 
with a soft brush in soap and w’ater, in 
which a little carbonate of soda has been 
dissolved. Brush the piece in the lather, 
rinse in clean water, and drv in rather 
hot sawdust. The piece should be dried 
well inside and outsnle, as moisture will 
cause it to turn black. 

To Clean Gummed Up> Springs. — 
Dissolve caustic soda in warm water, 
place the spring in the solution and leave 
It there for about one half hour. Any 
oil still adhering may now easily be 
taken off with a hard brush; next, dry the 
spring with a clean cloth. In this man- 
ner gummed up parts of tower clocks, 
locks, etc., may oe quickly] an i thor- 
oughly cleaned, and oil paint may be 
removed from metal or wood. The lye 
is sharp, but free from danger, nor are 
the steel parts attacked by it. 

To Clean Soldered Watch Cases.— 
Gold, silver, and other metallic watch 
cases which in soldering have been ex- 
posed to heat, are laid in diluted sul- 
phuric acid (1 part acid to 10 to 15 parts 
water), to free them from oxide. Heat- 
ing the acid accelerates the cleaning proc- 
ess. The articles are then wel/ rinsetl 
in water and dried. Gold cases are next 
brushed with powdered tripoli moistened 
with oil, to remove the pale spots caused 
by the heat and boiling, ana to restore 


the original color. After that they are 
cleaned with soap water and finally pol- 
ished with rouge. Silver cases are pol- 
ished after boiling, with a scratch brush 
dipped in beer. 

A Simple Way to Clean a Clock. — Take 
a bit of cotton the size of a hen’s egg, 
dip it in kerosene and place it on tne 
floor of the clock, in the corner; shut the 
door of the clock, and wait 3 or 4 days. 
The clock will be like a new one — and 
if you look inside you will find the cotton 
batting black with dust. The fumes of 
the oil loosen the particles of dust, and 
they fall, thus cleaning the clock. 

To Restore the Color of a Gold or GUt 
Dial. — Dip the dial for a few seconds in 
the following mixture: Half an ounce of 
cyanide of potassium is dissolved in a 
quart of hot water, and 2 ounces of 
strong ammonia, mixed with 4 an ounce 
of alcohol, are added to the solution. On 
removal from this bath, the dial should 
immediately be immersed in warm water, 
then brushed with soap, rinsed, and 
dried in hot boxwood dust. Or it mav 
simply be immersed in dilute nitric acia; 
but in this case any painted figures will 
be destroyed. 

A Bath for Cleaning Clocks. — In an 
enameled iron or terra-cotta vessel 
pour 2,000 parts of water, add 50 parts 
of scraped Marseilles soap, 80 to 100 
parts of whiling, and a small cup of 
spirits of ammonia. To hasten the proc- 
ess of solution, warm, but do not allow 
to boil. 

If the clock is very dirty or much oxi- 
dized, immerse the pieces in the bath 
while warm, and as long as necessary. 
Take them out with a skimmer or 
strainer, and pour over them some ben- 
zine, letting the liquid fall into an empty 
vessel. This being decanted and bot- 
tled can be used indefinilelv for rinsing. 

If the bath has too muen alkali or is 
iisea when too hot, it may affect the 
polish and render it dull. This may be 
obviated by trying different strengths of 
the alkali. Pieces of blued steel are not 
injured by the alkali, even when pure. 

To Remove a Fig^e or Name from a 
Dial. — Oil of spike lavender may be 
v^mployed for erasing a letter or number. 
Enamel powder made into a paste with 
water, oil, or turpentine is also used for 
this purpose. It should be previously 
levigjilen so as to obtain several degrees of 
fineness. The powder used for rep|ol- 
ishing the surface, where an impression 
has been removed, must be extremely 
fine. It is applied with a piece of peg- 
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wood or ivory. The best method is to 
employ diamond powder. Take a little 
of the powder, make into a paste with 
fine oil, on the end of a copper polisher 
the surface of which has been fresnly filed 
and slightly rounded. The marks will 
rapidly disappear when rubbed with this. 
The surface is left a little dull; it may be 
rendered bright by rubbing with the 
same powder mixed with a greater quan- 
tity of oil, and applied with a stick of 
pegwood. Watchmakers will do well to 
try on disused dials several degrees of 
fineness of the diamond powder. 

Cleaning Pearls. — Pearls turn yellow 
in the course of time by absorbing per- 
spiration on account of being worn in the 
hair, at the throat, and on the arms. 
There are several ways of rendering 
them white again. 

I. — The best process is said to be to 
put the pearls into a bag with wheat bran 
and to heat the bag over a coal fire, with 
constant motion. 

II. — Another method is to bring 8 
parts each of well-calcined, finely pow- 
dered lime and wood charcoal, which 
has been strained through a gauze sieve, 
to a boil with fiOO parts of pure rain 
water, suspend the pearls over the steam 
of the boiling water until they are 
warmed through, and then boil them in 
the liquid for 5 minutes, turning fre- 
quently. Let them cool in the liquid, 
take tnem out, and wash off well with 
clean wa^er. 

III. — Place the pearls in a piece of fine 
linen, throw salt on them, and lie them 
up. Next rinse the tied-up pearls in 
lukewarm water until all the salt has 
been extracted, and dry them at an ordi- 
nary tei^erature. 

iV. — The pearls may also be boiler! 
about I hour in cow’s milk into which a 
little cheese or soap has been scraped; 
take them out, rinse off in frr sli water, 
and dry them with a clean, while cloth. 

V. — Another method is to liave the 
pearls, strung on a silk thread or wrapped 
up in thin gauze, mixed in a loaf of bread 
of barley flour and to have the loaf baked 
well in an oven, but not too brown. 
When cool remove the pearls. 

yi. — Hang the pearls for a couple of 
minutes in hot, strong, wine vinegar or 
highly diluted sulphuric acid, remove, 
and rinse them in water. Do not leave 
them too long in the acid, otherwise they 
will be injured by it. 

GLASS CLEANING: 

Cleaning Preparation for Glass with 
llctal Decorations. — Mix 1,000 pa-ts of 
denaturized spirit (96 per cent) with 150 


parts, by weight, of ammonia; 20 parts 
of acetic ether; 15 parts of ethylic ether; 
200 parts of Vienna lime; 950 parts of 
bolus; and 550 parts of oleine. With 
this mixture both glass and metal can be 
quickly and thoroughly cleaned. It is 
particularly recommended for show 
windows ornamented with metal. 

Paste for Cleaning Glass. — 


Prepared chalk 6 pounds 

Powdered French 

chalk pounds 

Phosphate calcium. . . 2^ pounds 

Quillaia bark . 2 1 pounds 

Carbonate ammonia. . 18 ounces 

Rose pink 6 ounces 

Mix the ingredients, in fine powder, 
and sift through muslin. Then mix 


with soft water to the consistency of 
cream, and apply to the glass by means 
of a soft rag or sponge; allow it to dry on, 
wipe off with a cloth, and polish with 
chamois. 

Cleaning Optical Lenses. — For this 
purpose a German contemporary rec- 
ommends vegetable pith. Tlie medulla 
of rushes, elders, or sunflower? is cut out, 
the pieces are dried and pasted singly 
alongside of one another upon a piece of 
cork, whereby a brush-like apparatus ir 
obtained, which is passed over the sur- 
face of the lens. For very small lense.r' 
pointed pieces of elder pith are em- 
ployed. To dip dirty and greasy lenses, 
into oil of turpentine or etner and rub 
lliem with a linen rag, as has been pro- 
posed, seems hazardous, because the Can- 
ada balsam with which the lenses arc 
cemented might dissolve. 

To Remove Glue from Glas^. — If glu<* 
1kv.s simply dried upon tlie glas.s hoi 
water ought to remove it. If, however, 
the spots are due to size (the gelalinouj: 
wash u.sed by piii liters) when drie<l the}/ 
become very rcfractorv ami recourse 
must be had to cheniic'ul means for their 
removal. The commonest si/e being a 
.solution of gelatin, alum, and roNin dis- 
solved in a solution of soda and com- 
bined with starch, hot solutions of caus- 
tic soda or of potash may he used. If 
that fails to remove them, try diluted 
hydrochloric, suh>hiiric, or any of the 
stronger acids. If the spots still remain 
some abrasive pow<l<*r (flour of emery) 
must be used and the glas.s repolished 
with jewelers’ rouge applied by means of 
a chamois skin. Owing to the varied 
nature of sizes used the above are only 
suggestion.s. 

Cleaning Window Panes. — lake di- 
luted nitric acid about as strung as strong 
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vinegar and pass it over the class pane, 
leave it to act a minute and throw on 
pulverized whiting, but just enough to 
give off a hissing sound. Now rub both 
with the hand over the whole pane and 
polish with a dry rag. Rinse off^ with 
clean water and a little alcohol and polish 
dry and clear. Repeat the |>focess on 
the other side. The nitiic acid removes 
all impurities which have remained on 
the glass at the factory, and even with 
inferior panes a good appearance is ob- 
tained. 

To Clean Store Windows. — For clean- 
ing the large panes of glass of store win- 
dows, and also ordinary show cases, a 
semiliquid paste may be employed, 
made of calcined magnesia and purified 
benzine. The glass should be rubbed 
with a cotton rag until it is brilliant. 

Cleaning Lamp Globes. — Pour 2 spoon- 
fuls of a slightly neatcd ‘solution of potash 
into the globe, moisten the whole surface 
with it, and rub the stains with a fine 
linen rag; rinse the globe with clean 
water and carefully dry it with a fine, soft 
cloth. 

To Clean Mirrors. — Rub the mirror 
with a ball of soft paper slightly damp- 
ened with methylated spirits, then with a 
duster on which a little whiting has been 
sprinkled, and finally polish with clean 
paper or a wash leather. This treatment 
will make the glass beautifully bright. 

To Clean Milk Glass. — To remove oil 
spots from milk gl.ass panes and lamp 
globes, knead burnt magnesia with ben- 
zine to a plastic mass, which must be 
kept in a tight-closing bottle. A little of 
this substance rubbed on the spot with a 
linen rag will make it disappear. 

To Remove Oil-Paint Spots from 
Glass. — If the window panes have been 
bespattered with oil paint in painting 
walls, the spots are, of course, e'vsily re- 
moved while wet. When the^ have 
become dry the operation is more diffi- 
cult and alcohol and turpentine in eciual 
parts, or spirit of sal ammoniac shoula be 
used to soften the paint. After that go 
over it with chalk. Polishing with salt 
will also remove paint spots. The salt 
grates somewhat, but it is not hard 
enough to cause scratches in the glass; a 
subsequent polishing with chalk is also 
advisable, as the dmng of the salt might 
injure the glass, scratching off soft 

paint spots sheet zinc must be used, as it 
cannot damage the glass ou account of its 
softness. In the case of silicate paints 
the so-called weather-proof coatings) the 


panes must be especially protected, be- 
cause these paints destroy the polish of 
the glass. Rubbing the spots with 
brown soap is also a good way of remov- 
ing the spots, but care must oe taken in 
rinsing off that the window frames are 
not acted upon. 

Removing Silver Stains.— The follow- 
ing solution will remove silver stains 
from the hands, and also from woolen. 


linen, or cotton goods: 

Mercuric chloride. ... 1 part 

Ammonia muriate 1 part 

Water 8 parts 


The compound is poisonous. 

MISCELLANEOUS CLEANING METH- 
ODS AND PROCESSES: 

Universal Cleaner. — 

Green soap 20 to 25 parts 

Boiling water 750 parts 

Liquid ammonia, 

caustic 30 to 40 parts 

Acetic ether 20 to SO parts 

Mix. 

To Clean Playing Cards. — Slightly 
soiled playing cards may be made clean 
by rubbing tnen- with a soft rag dipped 
in a solution of camphor. Very little of 
the latter is necessary. 

To Remove Vegetable Growth from 
Buildings. — To remove moss and lichen 
from Slone and masonry, apply water 
in which 1 per cent of carbolic acid has 
been dissolved. After a few hours the 
plants can be washed off with water. 

Solid Cleansing Compound. — The basis 
of most of the solid grease eradicators 
is benzine and the simplest form is a 
benzine jelly made by shaking 3 ounces 
of tincture of quillaia (soap bark) with 
enough benzine to make 16 fluidounces. 
Benzine may also be solidified by the use 
of a soap with addition of an excess of 
alkali. Formulas in which soaps are 
used in this way follow: 

I. — Cocoajiut-oil soap. 2 av. ounces 
Ammonia water. . . 3 fluidounces 

Solution of potas- 
sium fluidounces 

Water enough to 

make 12 fluidounces 

Dissolve the soap with the aid of beat 
in 4 fluidounces of water, add the am- 
monia and potassa and the remainder of 
the water. 

If the benzine is added in small por- 
tions, and thoroughly agitated, 2^ fluid- 
ounces of the above will be found suffi- 
cient to solidify 32 fluidounces of benzine. 
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II. '—Castile soap, white. 3} av. ounces 

Water, boiling 8} fluidounces 

Water of ammonia 6 fluidrachms 
Benzine enough to 

make 16 fluidounces 

Dissolve the soap in the water, and 
when cold, add the other ingredients. 

To Clean Oily Bottlei. — Use ft heaped 
^blespoonfuls (for every ouart of ca|Mc- 
ity) of fine sawdust or wneat bran, and 
shake well to cover the interior surface 
thoroughly; let stand a few minutes and 
then add about a gill of cold water. If 
the bottle be then rotated in a horizontal 
position, it will usually be found clean 
after a single treatment. In the case of 
drying oils, especially when old, the bot- 
tles should be moistened inside with a 
little ether, and left standing a few hours 
before the introduction of sawdust. 
This method is claimed to be more rapid 
and convenient than the customary one 
of using strips of paper, soap solution, 
etc. 

Cork Cleaner. — Wash in 10 per cent 
solution of hydrochloric acid, then im- 
merse in a solution of sodium hypo- 
sulphite and hydrochloric acid. Finally 
the corks are washed with a solution of 
soda and pure water. Corks containing 
oil or fat cannot be cleaned by this 
method. 

To Clean Sponges. — Rinse well first in 
Terv weak, warm, caustic^soda lye, then 
with clean water, and finally leave the 
sponges in a solution of bromine in water 
until clean. They will whiten sooner if 
exposed to the sun in the bromine water. 
Then repeat the rinsings in weak lye 
and clean water, using the latter till all 
smell of bromine has disappeared. Dry 
quickly and in the sun if possible. 


To Clean Leather Chairs.— T ho 
oughly beat the whites of three eggs, 
then with a piece of soft flannel doth 
rub the beaten whites into the leather 
of the chair seat. The leather will soon 
be clean and will shine as if new. Lamp 
black may be added if the leather is 
black. 

To Clean or Flush Toilets. — Mix 
together 1 pound common washing soda 
in powdered form with 0 ounces of 
caustic soda. This can be sprinkled in 
the bowl of the toilet, letting it remain 
in it for teveraX hours. A litUe water to 
moisten the same should be used. 


To Clean Waste Pipes.— Simple, in- 
expensive method methem of dearing the 
pipe is as follows: Just before retiring 
at night pour into the pipe enough Uqvid 
ash (not soda) lye of 86" streng^ to 
the ^rap,’* as it is called, or bent 
portion of the pipe just bdow tiie outlet 
About a pint will suffice for a wash- 
stand, or a quart for a bath-tub or 
kitchen sink. Be sure that no water runs 
into it till next morning. During the 
night the lye will change all of the offal 
in the pipe into soft soap, and the first 
current of water in the morning will 
remove it entirely, and leave the pipe as 
dean as new. Two applications of the 
lye should be enough to cure any case. 
The soK^alled potash lye sold in small tin 
cans in the shops is not recommended for 
this purpose; it is quite commonly mis- 
named, and Is called caustic soda, which 
makes a hard soap. That may block up 
the pipe even worse than the material 
it was desired to remove. 

To Clean Windshields.— Use equal 
parts of denatured alcohol and ether. 
Apply this mixture to the glass with a 
dean woolen doth. Rub briskly, then 
sprinkle a little of jeweler’s rouge upon 
a piece of chamoise skin and polish. The 
result will be that the glass will shine 
like crystal 

COFFEE, SUBSTITUTES FOR, 

I. — Acorn. — From acorns deprived of 
their shells, husked, dried, and roasted. 

II. — Bean. — Horse beans roasted along 
with a little honey or sugar. 

III. — Beet Root. — From the yellow 
beet root, sliced, dried in a kiln or oven, 
and ground with a little coffee. 

IV. — Dandelion. — From dandelion 
loots, sliced, dried, roasted, and ground 
with a little caramel. 

All the above are roasted, before grind- 
ing them, with a little fat or lard. Those 
which are larger than coffee berries arc 
cut into small slices before being roasted. 
They possess none of the exhilarating 
properties or medicinal virtues of the 
genuine coffee. 

V. — Chicory. — This is a common aduU 
terant. The roasted root is prepared by 
cutting the full-grown root into slices, 
and exposing it to heat in iron cylinders, 
along with about iy 2 per cent or 2 per 
cent of lard, in a similar way to that 
adopted for coffee. When ground to 
powder in a mill it constitutes the chi- 
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cory coffee io generally employed both 
as a substitute for coffee and as an 
adulterant. The addition of 1 part of 
good, fresh, roasted chicory to 10 or 1 *2 
parts of coffee forms a mixture which 
yields a beverage of a fuller flavor, and 
of a deeper color than that furnished by 
an equal quantity of pure or unmixed 
coffee. In this way a Ips quantity of 
coffee may be used, but it should be re- 
membered that the article substituted 
for it does not possess in any degree the 
peculiar exciting, soothing, and hunger- 
staying properties of that valuable prod- 
uct. Tlie use, however, of a larger 
proportion of chicory than that just 
named imparts to the beverage an in- 
sipid flavor, intermediate between that 
of treacle and licorice; while the con- 
tinual use of roasted chicory, or highly 
chicorized coffee, seldom fails to weaken 
the powers of digestion and derange the 
bowels. 

COFFEE CORDIAL; 

See Wines and Liquors. 

COFFEE EXTRACTS: 

See Essences and Extrac ts. 

COFFEE SYRUPS : 

See Syrups. 

COFFEE FOR THE SODA FOUN- 
TAIN ; 

See Beverages. 

COIL SPRING: 

See Steel. 

COIN CLEANING; 

See Cleaning Preparations and Meth- 
ods. 

COINS. IMPRESSIONS OF : 

See Matrix Mass. 

COIN METAL: 

See Alloys. 

COLAS: 

See Veterinary Formulas. 


Cold and Cough Mixtures 

Cough Syrup. — The simplest form of 
cough syrup of good keeping quality is 
syrup of wild cherry containing am- 
monium chloride in the dose of 2^ grains 
io each teaspoonful. IMost of the other 
compounds contain ingredients that are 
prone to undergo fermentation. 

1. — Ipecacuanha wine 1 fluidounce 
Spirit of anise. ... 1 fluidrachm 

Syrup 16 fluidounces 


Syrup of s(|uill. .. . 8 flnidounces 

Tincture of Tolu. 4 fluidrachms 
Distilled water 

enough to make 30 flnidounces 

II. — Heroin 6 grains 

Aromatic sulphur- 
ic acid l^fluidounces 

Concentrated acid 

infusion of roses 4 fluidounoes 
I)istill?d water. .. 5 flnidounces 

Glycerine 5 flnidounces 

Oxymel of squill.'. 10 flnidounces 

III.— Gly cerine 2 flnidounces 

Fluid extract of 

wild cherry .... 4 flnidounces 

Oxymel 10 flnidounces 

^riip 10 fluidounces 

Cfochincal, a sufficient quantity. 


Benzoic-Acid Pastilles. — 


Benzoic acid 10.3 parts 

Rhatany extract .... 52.5 parts 

Tragacanth 35 parts 

Sugar 140 parts 


The materials, in the shape of pow- 
ders, are mixed well and sufficient fruit 
paste added to bring the mass up to 4,500 
parts. Roll out -ind divide into lozenges 
weighing 20 grairs each. 

Cough Balsam with Iceland Moss. — 


Solution of morphine 

acetate 12 parts 

Sulphuric acid, dilute 12 parts 
Cherry-laurel water 12 parts 
Orange- flower water, 

triple 24 parts 

Syrup, simple 128 parts 

Glycerine 48 parts 

Tincture of saffron. . 8 parts 

Decoction of Iceland 

moss 112 parts 

Mix. Dose: One tcaspoonful. 

Balsamic Cough Syrup. — 

B.'ilsiim of Peru 2 drachms 

Ti net lire of Tolu ... 4 drachms 

Camphorated tincture 

of opium 4 ounces 

Powdered extract lic- 
orice 1 ounce 

Syrup squill 4 ounces 

Syrup dextrine (glu- 
cose) sufficient to 
make 16 ounces 


Add the balsam of Peru to the tinc- 
tures, and in a mortar rub up the extract 
of licorice with the syrups. Mix to- 
gether and direct to be taken in tea- 
spoonful doses. 

Whooping-Cough Remedies.— The fol- 
lowing mixture is a spray to be used 
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In the sick room in cases of whooping 
cough: 

Thymol 1.0 

Tincture of eucalyptus. SO.O 
Tincture of benzoin .... SO.O 

Alcohol 100.0 

Water enough to make 1000.0 
Mix. Pour some of the mixture on a 
cloth and hold to mouth so that the mix- 
ture is inhaled, thereby giving relief. 

Eiqiectorant Mixtures. — 

1. — Ammon, chloride. 1 drachm 
Potass, chlorate.. SO grains 

Paregoric 2 nuidrachms 

Syrup of ipecac. . . 2 fluidrachms 

Syrup wild cherry 

enough to make 2 fluidounces 
Dose: One teaspoonful. 

II. — Potass, chlorate.. 1 drachm 

Tincture guaiac . . 3} drachms 

Tincture rhubarb. 1 } drachms 

Syrup wild cherry 

enough to maxe 3 fluidounces 

Dose: One teaspoonful. 

Eucalyptus Bonbons for Coughs. — 

Eucalyptus oil 5 parts 

Tartaric acid 15 parts 

Extract of malt. ... 24 parts 

Cacao 100 parts 

Peppermint oil . . . 1.4 parts 

Bonbon mass 2,203 parts 

Mix and make into bonbons weighing 
SO grains each. 

COLD CREAM: 

See Cosmetics. 

COLIC IN CATTLE: 

See Veterinary Formulas. 

COLLODION. 

Turpentine 5 parts 

Ether and alcohol. ... 10 parts 

Collodion 94 parts 

Ca.stor oil 1 part 

Dissolve the turpentine in the ether 
and alcohol mixture (in equal parts) and 
Alter, then add to the mixture of collo- 
dion and castor oil. This makes a good 
elastic collodion. 

See also Court Plaster, Liquid. 

COLOGNE: 

See Perfumes. 

COLOGNE FOR HEADACHES: 

See Headaches. 

COLORS: 

See Dyes and Pigments. 

COLORS, FUSIBLE ENAMEL: 

See Enameling. 


COLORS TO SET IN FABRICS: 

The colors of fabrics or other mate- 
rials of any kind may be set by boiling 
the article in the following solution: To 
1 gallon of soft water add 1 ounce of ox 
gudl. This solution should be boiling 
when the articles arc dropped into it. A 
chemical reaction results and the colors 
are set or made nonfading. The process 
Is harmless. Colors in wool may be 
treated In the same manner. 

Condiments 


Chowchow. — 

Curry powder 4 ounces 

Mustard powder 6 ounces 

Ginger 3 ounces 

Turmeric 2 ounces 

Cayenne 2 drachms 

Black pepper powder. 2 drachms 

Coriander 1 drachm 

Allspice 1 drachm 

Mace SO grains 

Thyme 30 grains 

Savory 30 grains 

Celery seed 2 druchms 

Cider vinegar 2 gallons 


Mix all the powders with the vinegar, 
and sleep the mixture over a very gentle 
fire for 3 hours. The pickles arc to be 
parboiled with salt, and drained, and the 
spiced vinegar, prepared as above, is to 
be poured over them while it is still 
warm. The chowchow keeps best in 
small jars, tightly covered. 

Essence of Extract ot Soup Herbs. — 
Thyme, 4 ounces; winter savory, 4 ounces; 
sweet marjoram, 4 ounces; sweet basil, 
4 ounces; grated lemon peel, 1 ounce; 
eschalots, 2 ounces; bruised celery seed, 

1 ounce; alcohol (50 per cent), 64 ounces. 
Mix the vegetables, properly bruised, add 
the alcoiiol, close the container and set 
n.side in a moderately warm place to digest 
for 15 days. Filter and press out. Pre- 
serve in 4-ounce bottles, well corked. 

Tomato Bouillon Extract. — Toma- 
toes, 1 quart; arrowroot, 2 ounces; ex- 
tract of beef, I ounce; bay leaves, 1 
ounce; cloves, 2 ounces; red pepper, 4 
drachms; Worcestershire sauce, quantity 
sufficient to flavor. Mix. 

Mock Turtle Extract. — Extract of 
beef, 2 ounces; concentrated chicken, 

2 ounces; clam juice, 8 ounces; tincture 
of black pepper. 1 ounce; extract of 
celery, 3 draenms; extract of orange peel, 
soluble, 1 drachm; hot water enough to 
make 2 quarts. 
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RELISHES: 

Digestive Relish. — 

I. — Two ounces Jamaica ginger; 2 
ounces black peppercorns; 1 ounce mus- 
tard seed; I ounce coriander fruit (seed); 

1 ounce pimento (allspice); A ounce 
mace; A ounce cloves; } ounce nutmegs; 
J ounce chili pods; 3 dra^l-?! s cardamom 
seeds; 4 ounces garlic; 4 ounces escha- 
lots; 4 pints malt vinegar. 

Bruise spices, garlic, etc., and boil in 
vinegar for 15 minutes and strain. To 
this add pints mushroom ketchup; 
1 J pints India soy. 

Again simmer for 15 minutes and 
strain through muslin. 

II. — One pound soy; 50 ounces best 
vinegar; 4 ounces ketchup; 4 ounces gar- 
lic; 4 ounces eschalots; 4 ounces capsi- 
cum; i ounce cloves; 4 ounce mace; J 
ounce cinnamon; I drachm cardamom 
seeds. Boil well and strain. 

Lincolnshire Relish. — T wo ounces gar- 
lic; 2 ounces Jamaica ginger; 3 ounces 
black peppercorns; J ounce cayenne pep- 
per; i ounce ossein; J ounce nutmeg; 

2 ounces salt; 1^ pints India soy. 
Enough malt vinegar to make 1 gallon. 
Bruise spices, garlic, etc., and simmer 
in i a gallon of vinegar for 20 minu es, 
strain and a<ld soy and sufficient vinegar 
to make 1 gallon, then boil for 5 minutes. 
Keep in bulk as long as possible. 


Curry Powder. — 

I. — Coriander seed . . . 

6 drachms 

Turmeric 

5 scruples 

Fresh ginger 

4} drachms 

Cumin seed 

. . 18 grains 

Black pepper 

. . .54 grains 

Poppy seed 

. . 94 grains 


2 heads 

(!!innamon 

1 scruple 

Cardamom 

5 seeds 

Cloves 

8 only 

Chillies 

1 or 2 pods 

Grated cocoa nut. 

. . , i r it 

[I. Coriander seed. . 

J pound 

Turmeric .... 

\ pound 

Cinnamon seed. . 

2 ounces 

Cayenne 

J ounce 

M ustard 

1 ounce 

Ground ginger. . 

1 ounce 

Allspice 

Jounce 

Fenugreek seed.. . 

2 ounces 

ABLE SAUCES: 

Worcestershire Sauce. 

. — 

Pimento 

... 2 drachms 

Clove 

. . . . 1 drachm 

Black pepper 

. . . . 1 drachm 

Ginger 

. . . . 1 drachm 

Curry powder 

. . . . 1 ounce 


Capsicum 1 drachm 

Mustard 2 ounces 

Shallots, bruised 2 ounces 

Salt 2 ounces 

Brown sugar Bounces 

Tamarinds 4 ounces 

Sherry wine 1 pint 

Wine vinegar 2 pints 


The spices must be freshly bruised. 
The ingredients are to simmer together 
with the vinegar for an hour, adding 
more of the vinegar as it is lost by evap- 
oration; then add the wine, and if de- 
sired some caramel coloring. Set aside 
for a week, strain, and bottle. 

Table Sauce. — Brown sugar, 16 parts; 
tamarinds, 16 parts; onions, 4 parts; 
powdered ginger, 4 parts; salt, 4 parts; 
garlic, 2 parts; cayenne, 2 parts; soy, 2 
parts; ripe apples, 64 parts; mustard 
powder, 2 parts; curry powder, 1 part; 
vinegar, quantity sufficient. Pare and 
core tlie apples, boil them in sufficient 
vinegar with the tamarinds and raisins 
until soft, then pulp through a fine sieve. 
Pound the onions and garlic in a mortar 
and add the pulp to that of the apples. 
Then add the other ingredients and vin- 
egar, 60 parts; heat to boiling, cool, and 
add sherry wine. 10 parts, and enough 
vinegar to make the sauce just pourable. 
If a sweet sauce is desired add sufficient 
treacle before the final boiling. 

Epicure’s Sauce. —Eight ounces tam- 
arinds; 12 ounces sultana raisins; 2 
ounces garlic; 4 ounces eschalots; 4 
ounces horse-radish root; 2 ounces black 
pepprr ; A ounce chili pods ; 3 ounces 
raw Jamaica ginger; lA pounds golden 
syrup; 1 pound burnt sugar (caramel); 

1 ounce powdered cloves; 1 pint India 
soy; 1 gallon malt vinegar. Bruise roots, 
spices, etc., and boil in vinegar for 15 
minutes, then strain. To the strained 
liquor add golden syrup, soy, and burnt 
sugar, then simmer for 10 minutes. 

Piccalilli Sauce. -One drachm chili 
pods; lA ounces black peppercorns; 
A ounce pimento; J ounce garlic; A gal- 
lon malt vinegar. Bruise spices and 
garlic, boil in the vinegar for 10 minutes, 
and strain. 

One ounce ground Jamaica ginger; 
1 ounce turmeric; 2 ounces flower of mus- 
tard; 2 ounces powdered natal arrowroot; 
8 ounces strong acetic acid. Rub pow- 
ders in a mortar with acetic acid and 
add to above, then boil for 5 minutes, 
or until it thickens. 

FLAVORING SPICES. 

I. — Five ounces powdered cinnamon 
bark; 2) ounces powdered cloves; 2) 
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ounces powdered nutmegs; ounces 
powdered caraway seeds; IJ ounces 
powdered coriander seeds; 1 ounce pow- 
dered Jamaica ginger; i ounce powaered 
allspice. Let all be dry and in fine pow- 
der. Mix and pass through a sieve. 

II. — Pickling Spice. — Ten pounds 
small Jamaica ginger; 2} pounds black 
peppercorns; li pounds white pepper- 
corns; pounds allspice; f pound long 
pepper; pounds mustard seed; * 

f )ound chill pods. Cut up ginger and 
ong pepper into small pieces, and mix 
all the otner ingredients intimately. 

One ounce to each pint of boiling vin- 
egar is sufficient, but it may be made 
stronger if desired hot. 

Essence of Savoiy Spices. — Two and 
one-half ounces black peppercorns; 1 
ounce pimento; J ounce nutmegj A ounce 
mace; \ ounce cloves; J ounce cinnamon 
bark; \ ounce caraway seeds; 20 grains 
cayenne pepper; 15 ounces writ of wine; 
5 ounces distilled water. Bruise all the 
spices and having mixed spirit and wkter, 
digest in mixture 14 days, shaking fre- 
quently, then filter. 

MUSTARD : 

The Prepared Mustards of Commerce. 
— The mustard, i. e., the flower or pow- 
dered seed, used in preparing the different 
condiments, is derived from three varie- 
ties of Brassica (Cruciferte) — Brassica 
alba //., Brassica niyra, and Brassica 
juncea. The first yields the “white” 
seed of commerce, whiclr produces a mild 
mustard; the second the “black” seed, 
yielding the more pungent powder; and 
the latter a very pungent and oily mus- 
tard, much employed by Russians. The 
pungency of tne condiment is also af- 
fected by the method of preparing the 
paste, excessive heat destroying the 
sharpness completely. The pungency 
is further controlled and tempered, in 
the cold processes, by the addition of 
W'heat or rye flour, which also has the 
advantage of serving as a binder of the 
mustard. The mustard flour is pre- 
pared by first decorticating the seed, 
then grinding to a fine powder, the ex- 
pression of the fixed oil from w'hich 
completes the process. This oil, unlike 
the volatile, is of a mild, pleasant taste, 
and of a greenish color, which, it is said, 
makes it valuable in the sophistication 
and imitation of ‘olive”* oils, refined, 
cottonseed, or peanut oil being thus con- 
verted into huile vierge de Lucca, Flor- 
ercc or some other noted brand of olive 
oil. It is also extensively used for iilu- 
minating purposes, especially in south- 
ern Russia. 


The flavor!), other than that of the 
mustard itself, of the various prepara- 
tions are imparted by the judicious use 
of spices — cinnamon, nutmeg, cloves, 
pimento, etc. — aromatic herbs, such as 
thyme, sage, chervil, parsley, mint, 
marjoram, tarragon, etc., and finally 
chives, onions, shallots, leeks, garlic, 
etc. 

In preparing the mustards on a large 
scale, the mustard flower and wheat 
or rye flour are mixed and ground to a 
smooth paste with vinegar, must (un- 
fermented grape juice), wine, or what- 
ever is used in the preparation, a mill 
similar to a drug or paint mill being used 
for the purpose. This dough immedi- 
ately becomes spongy, and in this condi- 
tion, technically called “cake,” is used 
as the basis of the various mustards of 
commerce. 

Mustard Cakes. — In the mixture, the 
amount of flour used depends on the 
pungency of the mustard dower, and the 
flavor desired to be imparted to the fin- 
ished product. The cakes are broadly 
divided into the yellow and the brown. 
A general formula for the yellow cake is: 

Yellow mustard, from 20 to 30 per 
cent; salt, from 1 to 3 per cent; spices^ 
from J to J of 1 per cent; wheat flour, 
from 8 to 12 per cent. 

Vinegar, must, or wine, complete the 
mixture. 

The brown cake is made with black 
mustard, and contains about the follow- 
ing proportions: 

Black mustard, from 20 to 30 per 
cent; suit, from 1 to 3 per cent; spices, 
from 1 to ^ of 1 per cent; wheat or rye 
flour, from 10 to 15 per cent. 

The variations are so wide, however 
that it is impossible to give exact pro- 
portions. In the manufacture of table 
mustards, in fact, as in every other kind 
of manufacture, excellence is attained 
only by practice and the exercise of 
sound judgment and taste by the manu- 
facturer. 

Moutarde dcs Jesuittes. — Twelve sar- 
dels and 280 capers are crushed into a 
paste and stirred into S pints of boiling 
wine vinegar. Add 4 ounces of brown 
cake and 8 ounces of yellow cake and 
mix well. 

Kirschner Wine Mustard.— Reduce 30 
quarts of freshly expressed grape juice 
to half that quantity, by boinn^over a 
moderate fire, on a water bath. Dissolve 
in the boiling liquid 5 pounds of sugar, 
and fwur the syrup through a colander 
containing 2 or 3 large horse-radishes cut 
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into very thin sh'ces and laid on a coarse 
towel spread over the bottom and sides 
of the colander. To the colate add the 
following, all in a state of 6ne powder; 


Cardamom seeds .... 2} drachms 

Nutmeg dracnms 

Cloves 4} drachms 

Cinnamon. ...... I ounce 

Ginger 1 ounce 

Brown mustard cake. 6 pounds 
Yellow mustard cake. 9 pounds 


Grind all together to a perfectly 
smooth paste, and strain several times 
through muslin. 

Duesscldorff Mustard. — 

Brown mustard cake. 10 ounces 
Yellow mustard cake. 48 ounces 

Boiling water 96 ounces 

Wine vinegar 64 ounces 

Cinnamon 5 drachms 

Cloves 15 drachms 

Sugar. ... 64 ouncea 

Wine, goof' ite . . . . 64 ounces 

Mix after the general directions given 
above. 

German Table Mustard. — 

Laurel leaves 8 ounces 

Cinnamon 5 drachms 

Cardamom seeds.... 2 drachms 

Sugar 64 ounces 

Wine vinegar 96 ounces 

Brown cake 10 ounces 

Yellow cake 48 ounces 

Mix after general directions as given 
above. 

Krems Mustard, Sweet. — 

Yellow cake .' 10 pounds 

Brown cake 20 pounds 

Fresh grape juice .... 6 pints 

^ Mix and boil down to the proper con- 
sistency. 

Krems Mustard, Sour. — 

Brown mustard flour. 30 oarts 
Yellow mustard flour. 10 •'^arts 
Grape juice, fresh. ... 8 parts 

Mix and boil down to a paste and then 
stir in 8 parts of wine vinegar. 

Tarragon Mustard.— 

Brown mustard flour. 40^parts 
Yellow mustard flour. 20 parts 

Vinegar 6 parts 

Tarragon vinegar. ... 6 parts 

Boil the mustard in the vinegar and 
add the tarragon vinegar. 

Tarragon Mustard, Sharp. — This is 
prepared by adding to every 100 pounds 
of the above 21 ounces of white pepper, 
5 ounces of pimento, and 24 ounces of cloves. 


mixing thoroughly by grinding?; together 
in a mill, then put in a warm spot and let 
stand for 10 days or 2 weeks. Finally 
strain. 

Moutarde auz Epices. — 

Mustard flour, vellow. 10 pounds 
Mustard flour, brown. 40 pounds 

Tairagon 1 pound 

Basil, herb 5 ounces 

Laurel leaves 12 drachms 

White pepper 3 ounces 

Cloves 12 drachms 

Mace 2 drachms 

Vinegar 1 gallon 

Mix the herbs and macerate them in 
the vinegar to exhaustion, then add to 
the mustards, and grind together. Set 
aside for a week or ten days, then strain 
through muslin. 

In all the foregoing formulas where 
the amount of salt is not specified, it is to 
be f^ded according to the taste or dis- 
cretion of the manufacturer. 


Mustard Vinegar.— 

Celery, chopped fine. 32 parts 
Tarragon, the fresh 

herb 6 parts 

Cloves, coarsely pow^ 

dered 6 parts 

Onions, chopped fine 6 parts 
Lemon pee), fresh, 

chopped fine 3 parts 

White-wine vinegar. . 576 parts 

White wine 515 parts 

Mustard seed, 
crushed 100 parts 


Mix and macerate together for a week 
or 10 days in a warm place, then strain 
off. 


Ravigotte Mustard. — 

Parsley 2 parts 

Chervil 2 parts 

Chives 2 parts 

Cloves 1 part 

Garlic 1 part 

Thyme 1 part 

Tarragon 1 part 

Salt 8 parts 

Olive oil 4 parts 


White- wine vinegar.. 128 parts 
Mustard flower, sufficient. 

Cut or bruise the plants and spices, 
and macerate them in the vinegar for 15 
or 20 days. Strain the liquid through a 
cloth and add the salt. Rub up mustard 
with the olive oil in a vessel set in ice, 
adding a little of the spiced vinegar from 
time to time, until the whole is incorpo- 
rated and the complete mixture mates 
384 parts. 
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COIfDIMERTS, TESTS FOR ADUL- 
TERATED: 

See Foods. 

CONDITION POWDERS FOR CAT- 
TLE: 

See Veterinary Formulas. 

CONDUCTIVITY OF ALUMINUM AL- 
LOYS: 

See Alloys. 


Confectionery 

Cream Bonbons for Hoarseness. — 
Stir into 500 parts of cream 500 parts of 
white su^ar. Put in a pan and cook, 
with continuous stirring, until it becomes 
brown and viscid. Now put in a bak- 
ing tin and smooth out, as neatly as pos- 
sible, to the thickness of, sav, twice that 
of the back of a table knife and let it 
harden. Before it gets completely hard 
draw lines with a knife across the sur- 
face in such manner that when it is quite 
hard it will break along them, easily, into 
bits the size of a lozenge. 

Nut Candy Sticks.— Cook to 320® F. 
S pounds best sugar in 2 pints water, 
with 4 pounds glucose addecf. Pour out 
on an oiled slab and add 5 pounds al- 
monds, previously blanched, cut in small 
pieces, and dried in the drying room. 
Mix up well together to incorporate the 
nuts thoroughly with the sugar. When 
it has C(*oled enough to be handled, form 
into a round mass on the slab and spin 
out in long, thin sticks. 

Fig Sauares. — Place 5 pounds of 
sugar ana 5 pounds of glucose in a cop- 
per pan, with water enough to dissolve 
the sugar. Set on the fire, and when it 
starts to boil add 5 pounds of ground 
figs. Stir and cook to 240® on the ther- 
mometer. Set off the fire, and then add 
5 pounds of fine cocoanuts; mix well and 
pour out on greased marble, roll smooth, 
and cut like caramels. 

Caramels. — Heat 10 pounds sugar and 
8 pounds glucose in a copper kettle until 
dissolved. Add cream to the mixture, 
at intervals, until 2^ Quarts are used. 
Add 2i pounds caramel butter and 12 
Ounces paraffine wax to the mixture. 
Cook to a rather stiff ball, add nuts, pour 
out between iron bars and, when cool 
onough, cut into strips. For the white 
Ones flavor with vanilla, and add 2 
pounds melted chocolate liquor for the 
chocolate caramel when nearly cooked. 

Candy Orange Drops. — It is compar- 


1 atively easy to make a hard candy, but 
to put the material into “drop*’ form 
apparently requires experience and a 
machine. To make the candy itself, 
put, say, a pint of water into a suitable 
pan or kettle, heat to boiling, and add 
gradually to it 2 pounds or more of sugar, 
stirring well so as to avoid the risk of 
burning the sugar. Continue boiling 
the syrup so formed until a little of it 
poured on a cold slab forms a mass of the 
required hardness. If the candy is to be 
of orange flavor, a little fresh oil of or- 
ange is added just before the mass is 
ready to set and the taste is improved 
according to the general view at least 
by adding, also, say, 2 drachms of citric 
acid dissolved in a very little water. As 
a coloring an infusion of safflower or 
tincture of turmeric is used. 

To make such a mass into tablets, it is 
necessary only to pour out on a well- 
creased slab, turning the edges back if 
inclined to run, until the candy is firm, 
and then scoring with a knife so that 
it can easily be broken into pieces when 
cold. To make “drops’* a suitable 
mold is necessary. 

Experiment as to the sufficiency of the 
boiling in making candy may be saved 
and greater certainty of a ^ood result se- 
cured by the use of a chemical thermom- 
eter. As the syrup is boiled and the 
water evaporates the temperature of the 
liquid rises. When it reaches 220® F., 
the sugar is then in a condition to yield 
the “thread*’ form; at 240® “soft ball’’ 
is formed; at 245®, “hard ball”; at 252®, 
“crack”; and at 290®, “hard crack.” 

I By simply suspending the thermometer 
in the liquid and observing it from time 
to time, one may know exactly when to 
end the boiling. 

Gum Drops. — Grind 25 pounds of 
Arabian or Senegal gum, place it in a 
copper pan or in a steam jacket kettle, 
and pour 3 gallons of boiling water over 
it; stir it up well. Now set the pan with 
the gum into another pan containing 
boiling water and stir tne gum slowly 
until dissolved, then strain it through a 
No. 40 sieve. Cook 19 pounds of sugar 
with sufficient water, 2 pounds of glu- 
cose, and*a teaspoonful of cream of tar- 
tar to a stiff ball, pour it over the gum, 
mix well, set the pan on the kettle with the 
hot water, and let it steam for 1 J hours, 
taking care that the water in the kettle 
does not run dry; then open the door of 
the stove and cover the firb with ashes, 
and let the gum settle for nearly an hour, 
then remove the scum which has settled 
on top, flavor and run out with the fun 
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ue1 dropper into the starch impressions, 
and place the trays in the drying rooip 
for 2 days, or until dry; then take the 
drops out of the starch, clean them off 
well and place them in crystal pans, one 
or two layers. Cook sugar and water 
lo 34 on the syrup gauge and pour over 
the drops lukewarm. Let stand in a 
moderately warm place over night, then 
drain the svrup off, and about an hour 
afterwards knock the gum drops out on a 
clean table, pick them apart, and place 
on trays until dry, when they are ready for 
sale. 

A Good Summer Taffy. — Place in a 
kettle 4 pounds of sugar, 3 pounds of 
lucose, and pints of water; when it 
oils drop in a piece of butter half the 
size of an egg and about 2 ounces of 
paraffine wax. Cook to 262®, pour on a 
slab, and when cool enough, pull, flavor, 
and color if you wish. Pull until light, 
then spin out on the table in strips about 3 
inches wide and cut into 4- or 4J-inch 
lengths. Then wrap in wax paper for 
the counter. This taffy keeps long with- 
out being grained by the heat. 

Chewing Candy. — Place 20 pounds of 
sugar in a copper pan, add 20 pounds of 
glucose, and enough water to easily dis- 
solve the sugar. Set on the fire or cook 
in the steam pan in 2 quarts of water. 
Have a pound of egg albumen soaked in 
2 quarts of water. Beat this like eggs 
into a very stiff froth, add gradually the 
sugar and glucose; when well beaten up, 
add 5 pounds of powdered sugar, and 
beat at very little heat either in the steam 
beater or on a pan of boiling water until 
light, and does not stick to the back of 
the hand, flavor with vanilla, and put in 
trays dusted with fine sugar. When cold 
it may be cut, or else it may be stretched 
out on a sugar-dusted table, cut, and 
wrapped in wax paper. This chewing 
candy has to be kept in a very dry place, 
or else it will run and get sticky. 

Montpelier Cough Drops.— 

Brown sugar 10 pounds 

Tartaric acid 2 ounces 

Cream of tartar i ounce 

Water IJ quarl.« 

Anise-seed flavoring, 
quantity sufficient. 

Melt the sugar in the water and when 
at a sharp boil add the cream of tartar. 
Cover the pan for 5 minutes. Remove 
the lid and let the sugar boil up to crack 
degree. Turn out the batch on an oiled 
slab, and when cool enough to handle 
mold in the acid and flavoring. Pass it 
through the acid drop rollers, and when 


the drops are chipped up, and before 
sifting, rub some icing with them. 

Medicated Cough Drops. — 

Light-brown sugar. . . 14 pounds 

Tartaric acid 1) ounces 

Cream of tartar } ounce 

Water 2 quarts 

Anise-seed, cayenne, 
clove, and pepper- 
mint flavoring, a few 
drops of each. 

Proceed as before prescribed, but 
when sufficiently cool pass the batch 
through the acid tablet rollers and dust 
with sugar. 

Horehound Candy. — 

Dutch crushed sugar. 10 pounds 


Dried horehound leaves 2 ounces 

Cream of tartar } ounce 

Water 2 quarts 

Anise-seed flavoring, 
quantity sufficient. 


Pour the water on the leaves and let it 
gently simmer till reduced to 3 pints; then 
strain the infusion through muslin, and 
add the liquid to the sugar. Put the pan 
containing the syrup on the fire, and 
when at a sharp bou add the cream of 
tartar. Put the lid on the pan for 5 min- 
utes; then remove it, and let the sugar 
boil to stiff boil degree. Take the pan 
off the Are and rub portions of the 
sugar against the side until it produces a 
creamy appearance; then add the flavor- 
ing. Stir all well, and pour into square 
tin frames, previously well oiled. 

Menthol Cough Drops. — 


Gelatin 1 ounce 

Glycerine (by weight) 21 ounces 
Orange-flower water.. 21 ounces 

Menthol 5 grains 

Rectified spirits 1 drachm 


Soak the gelatin in the water for 2 
hours, then heat on a water bath until 
dis.sol ved, and add 1 1 ounces of glycerine. 
Dissolve the menthol in the spirit, mix 
with the remainder of the glycerine, add 
to the glyco-gelatin mass, and pour into 
an oiled tin tray (such as the lid of a bis- 
cuit box) When the mass is cold divide 
into 10 dozen pastilles. 

Menthol pastilles are said to be an 
excellent remedy for tickling cough as 
well as laryngitis. They should be 
freshly prepared, and cut oblong, so that 
the patient may take half of one, or less, 
as may be necessary. 

Violet Flavor for Candy. — Violet fla- 
vors, like violet perfumes, are very com- 
plex mixtures, and their imitation is a 
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eomtpondinglj difficult undertaking. 
The Msifl is yanilla (or yanillin), rose, 
and oiris, with a yery little of some pun- 
gent oil to bring uo tne flayor. The fol- 
lowing will give a basis upon which a 
satisfactory flavor may bt built: 

Oil of orris 1 drachm 

Oil of rose 1 drachm 

Vanillin 2 drachms 

Cumarin SO grains 

Oil of clove 80 minims 

Alcohol 11 ounces 

Water 5 ounces 

Make a solution, adding the water last. 

CONFECTIONERY COLORS. — The 
following are excellent and entirely 
harmless coloring agents for the pur- 
poses named: 

Red. — Cochineal syrup prepared as 
follows: 

Cochineal, in coarse 

powder 6 parts 

Potassium carbonate 2 parts 

Distilled water 15 parts 

Alcohol 12 parts 

Simple syrup enough 

to make 500 parts 

Rub up the potassium carbonate and 
the cochineal together, adding the water 
and alcohol, little by little, under constant 
trituration. Set aside over night, then 


add the syrup and filter. 

Pink.— 

Carmine 1 part 

Liquor potassse 6 parts 

Rose water, enough 
to make 48 parts 

^ Mix. ^ Should the color be too high, 

dilute with water until the requisite tint 
is acquired. 


Orange. — Tincture of red sandalwood, 
1 part; ethereal tincture of orlean, quan- 
tity sufficient. Add the tincture of or- 
lean to the sandalwood tincture until the 
desired shade of orange is obtained. 

A red added to any of the yellows gives 
an orange color. 

The aniline colors made by the “Ak- 
tiengesellschaft fiir Anilin - Fabrika- 
tion," of Berlin, are absolutely non-toxic, 
and can be used for the purposes recom- 
mended, i. e., the coloration of syrups, 
cakes, candies, etc., with perfect confi- 
dence in their innocuity. 


Pastille Yellow. — 

Citron yellow II 7 parts 

Grape sugar, first 

quality 1 part 

White dextrine 2 parts 


Sap-Blue Paste. — 


Dark blue 

8 parts 

Grape sugar 

1 part 

Water 

6 parts 

Sugar-Black Paste. — 

Carbon black 

8 parts 

Grape sugar 

1 part 

Water 

6 parts 

Cinnabar Red.* — 

Scarlet 

55 parts 

White dextrine 

80 parts 

Potato flour 

5 parts 

Bluish Rose.* — 

Grenadine 

55 parts 

White dextrine 

80 parts 

Potato flour 

5 parts 

Yellowish Rose. — 

Rosa II 

50 parts 

Citron yellow 

5 parts 

White dextrine 

80 parts 

Potato flour 

5 parts 

Violet.— 

Red violet 

55 parts 

White dextrine 

SO parts 

Potato flour 

5 parts 

Carmine Green. — 

Woodruff (Waldmeis- 

ter) green 

55 parts 

Rosa 11 

5 parts 

Dextrine 

85 parts 

Potato flour 

5 parts 


To the colors marked with an asterisk 
(*) add, for every 4 pounds, 4J ounces, a 
grain and a half each of potassium iodide 
and sodium nitrate. Colors given in 
form of powders should be dissolved in 
hot water for use. 

Yellow. — Various shades of yellow 
may be obtained by the maceration of 
Besiello saffron, or turmeric, or grains 
d’Avignon in alcohol until a strong tinc- 
ture IS obtained. Dilute with water 
until the desired shade is obtained. An 
aqueous solution of quercitrine also 
gives an excellent yellow. 

Blue. — 


Indigo carmine 1 part 

Water 2 parts 

Mix. 


Indigo carmine is a beautiful, power- 
ful, and harmless agent. It may usually 
be bought commercially, but if it can- 
not be readily obtained, proceed as fol- 
lows: 

Into a capsule put 30 grains of indigo 
in powder, place on a water bath, and 
heat to dryness. When entirely dry put 
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into a large porcelain mortar (the sub- 
stance swells enormously under subse- 
quent treatment — hence the necessity 
for a large, or comparatively large, mor- 
tar) and cautiously add, drop by drop, 
120 grains, by weight, of sulpnuric acid, 
C. P., stirring continuously during the 
addition. Cover the swollen mass close- 
ly, and set aside for 2^ hours. Now 
add S fluidounces of distilled water, a 
few drops at a time, rubbing or stirring 
continuously. Transfer the liquid thus 
obtained to a fall, narrow, glass cylinder 
or beaker, cover and let stand for 4 days, 
giving the liquid an occasional stirring. 
Make a strong solution of sodium car- 
bonate or bicarbonate, and at the end of 
the time named cautiously neutralize the 
liquid, adding the carbonate a little at a 
time, stirring the indigo solution and 
testing it after each addition, as the least 
excess of alkali will cause the indigo to 
separate out. and fall in a doughy mass. 
Stop when the test shows the near ap- 
proach of neutrality, as the slight re- 
maining acidity will not affect the taste 
or the properties of the liquid. Filter, 
and evaporate in the w'ater bath to dry- 
ness. The resultant matter is sulphin- 
digotate of potassium, or the **indigo 
carmine'* of commerce. 

Tincture of indigo may also be used as 
a harmless blue. 

Green. — The addition of the solution 
indigo carmine to an infusion of any of 
the matters given under “yellow” will pro- 
duce a green color. Tincture of crocus 
and glycerine in equal parts, with the 
addition of indigo-carminc solution, also 
gives a fine green. A solution of com- 
mercial chlorophyll gives g^ass-green, in 
shades varying according to the concen- 
tration of the solution. 

Voice and Throat Lozenges. — 


Cateenu 191 grains 

Tannic acid 273 grains 

Tartaric acid 27S ^ rains 

Capsicin 30 minims 

Black-currant paste. 7 ounces 

Refined sugar. 

Mucilage of acacia, 
of each a sufficient 
quantity. 


Mix to produce 7 pounds of lozenges. 

CONSTIPATION IN BIRDS: 

Sec Veterinary Formulas. 

COOKING TABLE: 

See Tables. 

COOLING SCREEN: 

See Refrigeration. 


Copper 

Annealing Copper. — 

Copper is almost universally annealed 
in muffles, in which it is raised to the 
desired temperature, and subsequently 
allowed to cool either in the air or in 
water. A muffle is nothing more or less 
than a reverberatory furnree. It is 
necessary to watch the copper carefully, 
so that when it has reached the right 
temperature it may be drawn from the 
muffle and allowed to cool. This is 
important, for if the copper is heated too 
high, or is left in the muffle at the ordi- 
nary temperature of annealing too long, 
it is burnt, as the workmen say. Copper 
that has been burnt is yellow, coarsely 
granular, and exceedingly brittle — even 
more brittle at a red neat than when 
cold. 

In the case of coarse wire it is found 
that only the surface is burnt, while the 
interior is damaged less. This causes 
the exterior to split loose from the in- 
terior when bent or rolled, thus giving 
the appearance of a brittle copper tube 
with a copper wire snugly fittea into it. 
Cracks a half inch in depth have been 
observed on the surface of an ingot on its 
first pass through the rolls, aJl due to 
this exterior burning. It is apparent 
that copper that has been thus over- 
heated in the muffle is entirely unfit foi 
rolling. It is found that the purer formi 
of copper are less liable to be harmed by 
overheating than samples containing 
even a small amount of impurities. 
Even the ordinary heating in a muffle 
will often suffice to burn in this manner 
the surface of some specimens of copper, 
rendering them unfit for further working. 
Copper ttiat has been thus ruined is of 
use only to be refined again. 

As may be inferred only the highest 
grades of refined copper are used for 
drawing or for rolling. This is not be- 
cause the lower grades, when refined, can- 
not stand sufficiently high tests, but be- 
cause methods of working are not 
adequate to prevent these grades of cop- 
per from experiencing the deterioration 
due to overheating. 

The process of refining copper con- 
sists in an oxidizing action followed by 
a reducing action which, since it is per- 
formed by the aid of gases generated by 
stirring the melted copper with a pole, is 
called poling. The object of the oxida- 
tion is to oxidize and either volatilize or 
turn to slag all the impurities contained 
in the copper. This procedure is ma- 
terially aided by the fact that the sub 
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oxide of copper is freely Soluble in 
metallic copper and thus pcnetrat«\s to 
all parts of the cooper, and parting with 
its oxygen, oxidizes the impurities. 
The object of the reducing part of the 
refining process is to change the excess 
of the suboxide of copper to metallic 
copper. Copper containing even less 
than 1 per cent of the subuxidc of copper 
shows decreased malleability and duc- 
tility, and is both cold-short and red- 
short. If the copper to be refined con- 
tains any impurities, such as arsenic or 
antimony, it is well not to remove too 
much of the oxygen in the refining proc- 
ess. If this is done, overpoled copper 
is produced. In this condition it is 
brittle, granular, of a shining yellow 
color, and more red-short than cold- 
short. When the refining has been prop- 
erly done, and neither loo much nor too 
little oxygen is present, the copper is in 
the condition of “ tough pilch,” and is in 
a fit state to be worked. 

Copper is said to be “tough pilch** 
when it requires frequent bending to break 
it, and when, after it is broken, the color 
is pale red, the fracture iias a silky lus- 
ter, and is fibrous like a tuft of silk. On 
hammering a piece to a thin plate it 
should show nc cracks at the edge. At 
tough pitch copper offers the highest 
degree of malleability and ductility of 
which a given soecinien is capable. 
This is the condiuon in which refined 
copper is (o’ should be)' placed on the 
marKet, and if it could be worked with- 
out changing this tough pitch, any 
specimen of copper that could be brought 
to this condition would be suitable for 
rolling or drawing. But tough pitch is 
changed if Qxygen is either atlded or 
taken from refined copper. 

By far the more important of these is 
the removal of oxygen, especially from 
those specimens that contain more than a 
mere trace of impurities, '^riiis is slunvii 
by the absolutely worthless condition 
of overpoled copper. The addition of 
carbon also plays a very important part 
in the production of overpoled copper. 

That the addition of oxygen to refined 
copper is not so damaging is shown by 
the fact that at present nearly all the cop- 
er that is worked is considerably oxi- 
ized at some stage of the process, and 
not especially to its detriment. 

Burnt copper is nothing more or le.ss 
than copper in the overpeued condition. 
This is brought about by the action of 
reducing gases in the muflie. By this 
means the small amount of oxygen nec- 
essary to give the copper its tough pitch 
is removed. This oxygen is combined 


with impurities in the copper, and thus 
renders them inert. For example, the 
oxide of arsenic or antimony is inca- 
pable of combining more than mechan- 
ically with the copper, but when its oxy- 
gen is removed tlie arsenic or antimony 
is left free to combine with the copper. 
This forms a brittle alloy, and one that 
corresponds almost exactly in its proper- 
ties with overpoled copper. To be sure 
overpoled copper is supposed to contain 
carbon, but that this is not the essential 
ruling principle in case of annealing is 
shown by the fact that pure copper does 
not undergo this change under condi- 
tions that ruin impure copper, and also 
by the fact that the same state may be 
produced by annealing in pure hydro- 
gen and thus removing the oxygen that 
renders the arsenic or antimony inert. 
No attempt is made to deny the well- 
known fnct that carbon does combine 
with copper to the extent of 0.2 per cent 
and cause it to become exceedingly 
brittle. It i« simply claimed that this is 
probably not what occurs in the pro- 
duction of so-called burnt copper during 
annealing. The amount of impurities 
capable of rendering copper easily burnt 
is exceedingly small. This may be bet- 
ter .appreciated when it is considered 
that from 0.01 to 0.2 per cent expresses 
the amount of oxygen necessary to ren- 
der the impurities inert. The removal 
of this very small amount of oxygen, 
which is often so small as to be almost 
within the limits of the errors of analysis, 
will .suffice to render copper overpoled 
and ruin it for any use. 

There are methods of avoiding the 
numerous accidents that may occur in 
the annealing of copper, due to a change 
of pitch. As already pointed out, the 
quality of refined copper is lowered if 
oxygen be either added to or taken from 
it. It is quite apparent, therefore, that 
a really good method of annealing cop- 
per will prevent any change in the state 
of oxidation. It is necessary to prevent 
acce.ss to the heated copper both of at** 
niospherie air, which would oxidize it, 
and of the reducing gases used in heat- 
ing the muffle, which would lake oxygen 
away from it. Obviously the only way 
of accomplishing this is to inclose the 
copper when heated and till cool in an 
atmosphere that can neither oxidize nor 
deoxidize copper. By so doing copper 
may be heated to the melting point and 
allowed to cool agnin without suffering 
as regards its pitch. There are com- 
paratively few gases that can be used for 
this purpose, but, fortunately, one which 
is exceedingly cheap and universally 
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prevalent fulfills all reauirements, viz., 
steam. In order to apply the principles 
enunciated it is necessary only to anneal 
copper in the ordinary annealing pots 
such as are used for iron, care being 
taken to inclose the copper while heating 
and while cooling in an atmosphere of 
steam. This will effectuaih" exclude air 
and prevent the ingress of gases used 
in heating the annealer. Twenty-four 
hours may be used in the process, as in 
the annealing of iron wire, with no detri- 
ment to the wire. This may seem in- 
credible to those manufacturers who 
have tried to anneal copper wire after 
the manner of annealing iron wire. By 
this method perfectly bright annealed 
wire may be produced. Such a process 
of annealing copper offers many advan- 
tages. It allows the use of a grade of 
copper that has hitherto been worked 
only at a great disadvantage, owing to its 
tendency to get out of pitch. It allows 
the use of annealers such as are ordi- 
narily employed for annealing iron, and 
thus cheapens the annealing consider- 
ably as compared with the present use of 
muffles. Tnere is no chance of produc- 
ing the overpoled condition from the 
action of reducing gases used in heating 
the muffles. There is no chance of pro- 
ducing the underpolcd condition due to 
the absorption of suboxide of copper. 
None of the metal is lost as scale, and the 
saving that is thus effected amounts to a 
considerable percentage of the total 
value of the copper. The expense and 
time of cleaning are wholly saved. In- 
cidentallv brignt annealed copper is 
produced by a process which is appli- 
cable to copper of any shape, size, or 
condition — a product that has hitherto 
been obtained only by processes (mostly 
secret) which are too cumbersome and 
too expensive for extensive use; and, as 
is the case with at least one process, with 
the danger of producing the overpoled 
condition, often fn only a small section 
of the wire, but thus ruining the whole 
piece. 

COPPER COLORING: 

Blacking Copper. — To give a copper 
article a black covering, clean it with 
emery paper, heat gently in a Bunsen or 
a spirit flame, immerse for 10 second 
solution of copper filings in dilute nitric 
acid, and heat again. 

Red Coloring[ of Copper. — A fine red 
color may be given to copper by gradu- 
ally heating it m an air bath. Prolonged 
heating at a comparatively low temper- 
ature, or rapid heating ai a high tem- 
Smturei produces the same result. As 


soon as the desired color is attained 
the metal should be r^idly cooled by 
quenching in water. The metal thus 
colored may be varnished. 

To Dye Copper Parts Violet and Or- 
ange. — Polished copper acquires an 
orange-like color leaning to gold, when 
dipp^ for a few seconds into a solution 
of crystallized copper acetate. A hand- 
some violet is obtained by placing the 
metJil for a few minutes in a solution of 
antimony chloride and rubbing it after- 
wards with a piece of wood covered with 
cotton. During this operation the cop- 
per must be heated to a degree bearable 
to the hand. A crystalline appearance 
is produced by boiling the article in 
copper sulphate. 

Pickle for Copper. — Take nitric acid, 
100 parts; kitchen salt, 2 parts; calcined 
soot, 2 parts; or nitric acid, 10 parts; sul- 
phuric acid, 10 parts; hydrochloric acid, 
1 part. As these bleaching baths attack 
the copper quickly, the objects must be 
left in only for a few seconds, washing 
them afterwards in plenty of water, ana 
drying in sawdust, bran, or spent tan. 

Preparations of Copper Water. — I. — 
Water, 1,000 parts; oxalic acid. 30 parts; 
spirit of wdne, 100 parts; essence of tur- 
pentine, 50 parts; fine tripoli, 100 parts. 

II. — Water, 1,000 parts; oxalic acid, 
30 parts; alcohol, 50 parts; essence of 
turpentine, 40 parts; fine tripoli, 50 
parts. 

III. — Sulphuric acid, 300 parts; sul- 
phate of alumina, 80 parts; water, 520 
parts. 

Tempered Copper. — Objects made of 
copper may be satisfactorily tempered 
by subjecting them to a certain degree 
of heat for a determined period of time 
ami bestrewing them with powdered 
oulphiir during the heating. While hot 
the objects are plunged into a bath of 
blue vitriol; after the bath they may be 
heated again. 

COPPER ALLOYS: 

See Alloys. 

COPPER CLEANING: 

See Cleaning Preparations and Meth* 
ods. 

COPPER ETCHING; 

See Etching. 

COPPER IN FOOD: 

See Food. 

COPPER LACQUERS: 

See Lacquers. 
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COPPER PAPER: 

See Paper, Metallic. 

COPPER PATiniZlRG AND PLATING : 

See Plating. 

COPPER POLISHES: 

See Polishes. 

COPPER, SEPARATION OF GOLD 
FROM: 

See Gold. 

COPPER SOLDER: 

See Solders. 

COPPER VARNISHES: 

See Varnishes. 

COPYING PRINTED PICTURES. 

The so-called “metallic** paper used 
for steam-engine indicator cards has a 
smooth surface, chemically prepared so 
that black lines can be drawn upon it 
with pencils made of brass, copper, sil- 
ver, aluminum, or any of the softer 
metals. When used on the indicator it 
receives the faint line drawn by a brass 
point at one end of the pencil arm, and 
its special advantage over ordinary paper 
is that the metallic pencil slides over its 
surface with very little friction, and keeps 
its point much longer than a graphite 
pencil. 

This paper can be used as a transfer 
paper for copying engravings or sketches, 
or anything printed or written in ink or 
drawn in pencil. 

The b^t copies can be obtained by 
following the directions below: I^y 
the met^lic transfer paper, face up, upon 
at least a dozen sheets of blank paper, 
and lay the print face down upon it. On 
the back oi the print place a sheet of 
heavy paper, or thin cardboard, and run 
the ruobing tool over this protecting 
sheet. In this manner it is comparative* 
ly easy to prevent slipping, and prints 8 
or 10 inches on a side may be copied 
satisfactorily. 

Line drawings printed from relief 
plates, or pictures with sharp contrast 
of black and white, without any half- 
tones, give the best copies. Very few 
half-tones can be transferred satisfac- 
torily; almost all give streaked, indis- 
tinct copies, and many of the results are 
worthless. 

The transfer taken off as* described is 
a reverse of the orimnal print. If the 
question of right and left is not impor- 
tant this reversal will seldom be objec- 
tionable, for it is easy to read back- 
ward what few letters generally occur. 
However, if desired, the paper may be 
held up to the light and examined from 
the back, or placed before a mirror and 


viewed by means of its reflected image, 
when the true relations of right and left 
will be seen. Moreover, if sufficiently 
important, an exact counterpart of the 
original may be taken from the reversed 
copy by laying another sheet face down- 
ward upon it, and rubbing on the back 
of the fresh sheet just as was done in 
making the reversed copy. The im- 
pression thus produced will be fainter 
than the first out almost always it can 
be made dark enough to show a distinct 
outline which may afterwards be re- 
touched with a lead pencil. 

For indicator cards the paper is pre- 
pared by coating one surface with a suit- 
able compound, usually zinc oxide mixed 
with a little starch and enough glue to 
make it adhere. After drying it is 
passed between calendar rolls under great 
pressure. The various brands manu- 
factured for the trade, though perhaps 
equally good for indicator diagrams, are 
not equally well suited for copying. If 
paper of firmer texture could be prepared 
with the same surface finish, probably 
much larger copies could be produced. 

Other kinds of paper, notably the 
heavy plate papers used for some of the 
best trade catalogues, possess this trans- 
fer property to a slight degree, though 
they will not receive marks from a me- 
tallic pencil. Tlie latter feature would 
seem to recommend them for transfer 
purposes, making them less likely to be- 
come soiled by contact with metallic 
objects, but so far no kind has been 
found which will remove enough ink 
to give copies anywhere near as dark as 
the indicator paper. 

Fairly good transfers can be made 
from almost any common printers* ink, 
but some inks copy much better than 
others, and some yield only the faintest 
impressions. The length of time since a 
picture was printed does not seem to de- 
termine its copying quality. Some very 
old prints can be copied better than new 
ones; in fact, it was by accidental trans- 
fer to an indicator card from a book 
nearly a hundred years old that the 
peculiar property of this “metallic*’ 
paper was discovered. 

Copying Process on Wood. — If wood 
suriaces are exposed to direct sunlight 
the wood will exhibit, after 2 weeks 
action, a browning of dark tone in the 
exposed places. Certain parts of the 
surface being covered up during the en- 
tire exposure to the sun, they retain their 
original shade and are set on clearly and 
sharply against the parts browned by the 
•unlighL Based on this property oi the 
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wood is a sun-copying process on wood. 
The method is used for producing tarsia 
in imitation on wood. A pierced stencil 
of tin, wood, or paper is laid on a freshly 
planed plate of wood, pasting it on in 
places to avoid shifting, and put into a 
common copying frame. To prevent the 
wood from warping a stretcner is em- 
ployed, whereupon expose to the sun for 
from 8 to 14 days. After the brown 
shade has appeared the design obtained 
is partly fixea by polishing or ^ a coating 
of varnish, lacquer, or wax. Best suited 
for such works are the pine woods, espe- 
cially the 5-year fir and the cembra pine, 
which, aher the exposure, show a yellow- 
ish brown tone of handsome golden gloss, 
that stands out boldly, especially after 
subsequent polishing, and cannot be 
replaced by any stain or by pyrography. 
Tne design is sharper and clearer than 
that produced by painting. In short, 
the total effect is pleasing. 

How to Reproduce Old Prints. — Pre- 
pare a bath as follows: Sulphuric acid, 
8 to 5 parts (according to the antiq^uity of 
print, thickness of paper, etc.); alcohol, 
3 to 5 parts; water, 100 parts. In this 
soak the print from 5 to 15 minutes (the 
time depending on age, etc., as above), 
remove, spread face downward on a 
glass or ebonite plate, and wash thor- 
oughly in a gentle stream of running 
water. If the paper is heavy, reverse 
the sides, and let the water flow over 
the face of the print. Remove care- 
fully and place on a heavy sheet of 
blotting paper, cover with another, and 
press out every drop of water possible. 
Where a wringing machine is convenient 
and sufficiently wide, passing the blot- 
ters and print through the rollers is bet- 
ter than mere pressing with the hands. 
The print, still moist, is then laid face 
upward on a heavy glass plate (a mar- 
ble slab or a lithographers’ sto» e an- 
swers equally well), and smoothed out. 
With 'i* very soft sponge go over the sur- 
face with a thin coating of gum-arabic 
water. The print is now ready for ink- 
ing, which is done exactly as in litho- 
graphing, with a roller and printers’ or 
lithographers’ ink, cut with oil of tur- 
pentine. Suitable paper is then laid on 
and rolled with a dry roller. This gives 
a reverse image of the print, which is 
then applied to a zinc plate or a lithogra- 
phers’ stone, and as many prints as de- 
sired pulled off ip. the usual lithographing 
method. When carefully done and the 
Hght kind of paper use , it is said that, 
the imitation of the origi 
every detail. 


I origir 1 is perfect in 


To Copy Old Letters, mauwudpts, etc. 
— If written in the ccmmercisl inlc of the 
period from 1860 to 1864, which was 
almost universally an iron and tannin or 
gallic-acid ink, the following process may 
succeed: Make a thin solution of glucose, 
or honey, in water, and with this wet the 
paper in the usually observed way in 
copying recent documents in the letter 
book, put in the press, and screw down 
tightly. Let it remain in the press some- 
what longer than in copying recent docu- 
mc'.ts. When removeo, before attempt- 
ing to separate the papers, expose to the 
fumes of strong water of ammonia, copy 
side downward. 

CORDAGE: 

See also Ropes. 

Strong Twine. — An extraordinarily 
strong pack thread or cord, stronger even 
than the so-called Zuckerschnur,” may 
be obtained by laying the thread of fibers 
in a strong solution of alum, and then 
carefully drying them. 

Preservation of Fishing Nets.— The 
following recipe for the preservation of 
fishing nets is also applicable to ropes, 
etc., in contact with water. Some have 
been subjected to long test. 

For 40 parts of cord, hemp, or cot- 
ton, 3 parts of kutch, 1 part of blue 
vitriol, A part of potassium chromate, 
and parts of wood tar are required. 
The kutch is boiled with 150 parts of 
water until dissolved, and then tne blue 
vitriol id added. Next, the net is entered 
and the tar added The whole should 
be stirred well, and the cordage must boil 
5 to S minutes. Now take out the net- 
ting, lay it in another vessel, cover up 
weU, and leave alone for 12 hours. After 
that it is dried well, spread out in a clean 

E lace, and coated with linseed oil. Not 
efore 6 hours have elapsed should it be 
folded together and put into the water. 
The treatment with linseed oil may be 
omitted. 

CORDAGE LUBRICANT: 

See Lubricants. 

CORDAGE WATERPROOFING: 

See Waterproofing. 

CORDIALS: 

See Wines and Liquors. 

CORKS : 

Impervious Corks. — Corks which have 
been steeped in petrolatum are said to be 
an excellent substitute for glass stoppers. 
Acid in no way affects them and cnemL 
cal fumes do not cause decay in them, 
neither do they become fixed by a blow 
or long disuse. 
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ITon-Porous Corks. — For benzine* tur- 
pentine, and varnish cans, immerse the 
corks in hot melted paraffine. Keep 
them under about 5 minutes; hold them 
down with a piece of wire screen cut to 
fit the dish in which you melt the paraf- 
fine. When taken out lay them^ on a 
screen till cool. Cheap corks can in this 
way be made gas- and air-tight, and can 
be cut and bored with ease. 

Substitute for Cork. — Wood pulp or 
other ligneous material may be treated 
to imitate cork. For the success of the 
composition it is necessary that the con- 
stituents be mingled and treated under 
special conditions. The volumetnc pro- 
portions in which these constituents 
combine with the best results are the fol- 
lowing: Wood pulp, 3 parts; cornstalk 
pith, 1 part; gelatin, 1 part; glycerine, 
1 part; water, 4 parts; 2C per cent formic- 
aldehyde solution, 1 part; but the pro- 
portions may be varied. After disinte- 
grating the ligneous substances, and 
while these are in a moist and hot condi- 
tion they are mingled with the solution 
of gelatin, glycerine, and water. The 
mass is stirred thoroughly so as to obtain 
a homogeneous mixture. The excess of 
moisture is removed. As a last opera- 
tion the formic aldehyde is introduced, 
and the mass is left to coagulate in this 
solution. The formic aldehyde renders 
the product insoluble in nearly all liquids. 
So it is in this last operation that it is 
necessary to be careful in producing the 
composition properly. Wnen the oper- 
ation is terminated the substance is sub- 
mitted to pressure during its coagulation, 
either by molding it at once into a desired 
form, or into a mass which is afterwards 
converted into the finished product. 

CORK^ TO CLEAN: 

See Cleaning Preparations and Meth« 
ods, under Miscellaneous Methods. 

CORK TO METAL* FASTENING: 

See Adhesives, under Pastes. 

CORK AS A PRESERVATIVE: 

See Preserving. 

CORK^ WATERPROOFING: 

See Waterproofing. 

CORN CURES: 

1. —Salicylic-Add Com Cure.^Extract 
cannabis indica, 1 part, by measure: 
salicylic acid, 10 parts, by measure; oil 
of turpentine, 5 parts, by measure; acetic 
add, glacial, 8 parts, by measure; coca- 
ine, aikaloidal, 2 parts, by measure; col- 
lodion, elastic, sufficient to make 100 
parts. Apply a thin coating every night, 
putting each layer directly on tne nre* 


ceding one. After a few applications, 
the mass drops off, bringing the indurated 
portion, and frequently the whole of the 
com, off with it 

II. — Compound Salicylated Collodion 
Com Cure. — Salicylic acid, 11 parts, by 
weight; extract of Indian hemp, 2 parts, 
by weight; alcohol, 10 parts, by weight; 
flexible collodion, U. S. P., a sufficient 
quantity to make 100 parts, by weight. 

The extract is dissolved in the alcohol 
and the acid in about 50 parts, by weight, 
of collodion, the solutions mixed, and 
the liquid made up to the required 
amount. The Indian hemp is presum- 
ably intended to prevent pain, wnether it 
serves this or any other useful purpose 
seems a matter of doubt. The acid is 
frequently used without this addition. 

III. — Extract of cannabis indica, 90 
grains; salicylic acid, 1 ounce; alcohol, 1 
ounce; collodion enough to make 10 
ounces. Soften the extract with the 
alcohol, then add the collodion, and 
lastly the acid. 

IV. —Resorcin, 1 part, by weight; 
salicylic acid, 1 part, by weight; lactic 
acid, 1 part, by weight; collodion elasti- 
cum, 10 parts, by weight. Paint the 
corn daily for 5 or 6 days with the above 
solution and take a foot bath in very hot 
water. The corn will readily come off. 

Com Plaster.— Yellow wax, 24 parts, 
by weight; Venice turpentine, 3 parts, 
by wJght; rosin, 2 parts, by weight; 
salicylic acid, 2 parts, by weight; balsam 
of Peru, 2 parts, by weight; lanolin, 4 
parts, by weight. 

Corn Cure. — Melt soap plaster, 85 

C arts, bv weight, and yellow wax, 5 parts 
y weight, in a vapor bath, and stir nnely 
ground salicylic acid, 10 parts, by weight, 
into it. 

Removal of Coma. — The liquid used 
by chiropodists with pumice stone for the 
removal of corns and callosities is usually 
nothing more than a solution of potassa 
or concentrated lye, the pumice stone 
being dipped into the solution by the 
operator just before using. 

Treatment of Bunions. — Wear right 
and left stockings and shoes, the inner 
edges of the sole of which are perfectly 
straight. The bunion is bathed night 
and morning in a 4 per cent solution of 
carbolic acid for a few minutes, followed 
by plain water. If, after several weeks 
the bursa is still distended with fluid, it 
is aspirated. If the bunion is due to 
flatfoot, the arch of the foot must be 
restored by a plate. When the joints 
re enlarged because of gout or rheuma- 
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tism, the constitutional conditions must 
e treated. In other cases, osteotomy 
nd tenotomy are required. 

The Treatment of Corns. — Any corn 
may be speedily and permanently cured. 
The treatment is of three kinds — preven- 
tive, palliative, and curative. 

1. — The preventive trt.tiri;cnt lies in 
adoptiti" such measures as will secure 
freedom from pressure and friction for 
the parts most liable to corns. To tliis 
end a well -fitting shoe is essential. The 
shoes should be of welbscasonod leather, 
soft and elastic, and should be cut to a 
proper model. 

IL — The palliative treatment is gen- 
erally carried out with chemical sub- 
stances. The best method, is, briefly, 
as follows: A ring of glycerine jelly is 
painted around the circumference of the 
corn, to form a raised rampart, A piece 
of salicylic plaster mull is then cut to the 
size and shape of the central depression, 
and applied to the surface of the corn. 
This is then covered willi a layer of glyc- 
erine jelly, and before it sets a pad of 
cotton w'ool is applied to the surface. 
This process is repeated as often as is 
necessary, until the horny layer separates 
and la cast oil*. 

If tlie point of a sharp, thin-bladed 
knife be introduced at the groove which 
runs around the margin of the corn, and 
he made to penetrate toward its central 
axis, by the exercise of a little manual 
dexterity the horny part of the corn can 
be easily made to separate from the parts 
beneath. 

III. — Any method of treatment to be 
curative must secure the removal of the 
entire corn, tc^ether with the under- 
lying bursa. It is mainly in connection 
with the latter structure that complica- 
tions, which alone make a corn a matter 
of serious import, are likely t<» arise. 
Freeland coniidently advises the full and 
complete excision of corns, on t*^.e basis 
of his experience in upward of 60 cases. 

Every precaution naving been taken 
to render the operation aseptic, a spot is 
selected for the injection of the anaesthetic 
solution. The skin is rendered insen- 
sitive with ethyl chloride, and 5 minims 
of a 4 per cent solution of cocaine is in- 
jected into the subcutaneous tissue be- 
neath the corn. After a wait of a few 
minutes the superficial parts of the site 
of the incision are rendered insensitive 
with ethyl chloride. Anaesthesia is now' 
complete. 

Two semielliptioal incisions meeting 
at their extremities are made through 
the skin around the circumference of the 


growth, care being taken that they pen- 
etrate well into the subcu^-l^e^us tissue. 
Seizing the parts included in the incision 
with a pair of dissecting forceps, a wedge- 
shaped piece of tissue — including the 
corn, a layer of skin and subcutaneous 
tissue, and the bursa if present — is dis- 
sected out. The oozing is pretty free, 
and it is sometimes neccs-ary to torsion a 
small vessel; but the hemorrhage is 
never severe. The edges of the wound 
are brought together by one or two fine 
sutures; an antiseptic dressing is applied, 
and the wound is left to heal — primary 
union in a few days being the rule. The 
rapidity of the healing is often phenom- 
enal. There is produced a scar tissue at 
the site of the corn, but this leads to no 
untoward results. 
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COLD CREAM. 


1. — Oil of almonds . . 

. 425 

Lanolin 

. 185 

White wax 

. 62 

Spermaceti 

. 62 

Borax 

4 

Rose water 

. soo 


parts 
parts 
parU 

50 parts 
50 parts 
0.5 parts 


parts 
parts 
parts 
parts 
.5 parts 
parts 

Melt together the first four ingredients, 
then incorporate the solution of borax in 
the rose water. 

II. — Tragacanlh 125 

Boric acid 100 

Glycerine 140 

Expressed oil of al- 
monds 

Glyconine 

Oil uf lavender. . . . 

Water enough to 

make 1,000 parts 

Mix the tragacanth and the boric 
acid with the glycerine; add the almond 
oil, lavender oil, and egg glyccrite, which 
have been previously well incorporated, 
and, lastly, add the water in divided 
portions until a clear jelly of the desired 
consistency is obtained. 

III. — Oil of almonds 26 ounces 

Castor oil (odorless). 6 ounces 
Lard (benzoated) ... 8 ounces 

White wax.. ..... 8 ounces 

ttose water (in win- 
ter less, in sum- 
mer more, than 
quantiU named) .. 12 ounces 
Orange-flower water 8 ounces 

Oil of rose 15 minims 

Extract of jasmine. . 6 drachms 

E tract of cassia. ... 4 drachms 

borax 2 ounces 

Glycerine 4 ounces 
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Melt the oil of sweet almonds, wax, and 
ard together, and stir in the crstor oil; 
make a solution of the borax ^n the 
glycerine and rose and orange-flower 
waters; add this solution, a little at a 
time, to the melted fat, stirring con- 
stantly to insure thorough incorporation; 
finally add the oil of rose dissolved in the 
extracts, and beat the ointment until 
cold. 

IV. — Spermaceti {pure), J ounce; 
white wax (pure), J ounce; almond oil, J 
pound; butter of cocoa, } pound; lano- 
lin, 2 ounces. 

Melt and stir in 1 drachm of balsam 
of Peru. After settling, pour off the clear 
portion and add 2 fluid rach ms of orang^ 
flower water and stir briskly until it 
concretes. 


Camphorated Cold Cream. — 

Oil of sweet al- 
monds 8 fiuidounces 

White wax 1 ounce 

^ermaccti 1 ounce 

Camphor 1 ounce 

Rose water 5 fluidounces 

Borax (in fine pow- 
der) 4 drachms 

Oil of rose 10 drops 

^ Melt the wax and spermaceti, add the 
Dil of sweet almonds, in which the cam- 
phor has been dissolved with very gentle 
heat; then gradually add the rose water, 
in which the borax has previously been 
dissolved, beating pr agitating con- 
stantly with a wo(^en spatula until cold. 
Lastly add the oil of rose. 


Petrolatum Cold Cream. — 

Petrolatum (while).. . 7 ounces 

Paraffine 1 ounce 

Lanolin 2 ounces 

Water 3 ounces 

Oil of rose 3 drops 

Alcohol 1 drachm 

A small quantity of borax may be 
added, if desirable, and the perfume may 
ae varied to suit the taste. 


LIP SALVES: 

Pomades for the Lips. — Lip pomatum 
which is said always to retain a hand- 
some red color and never to grow rancid 
is prepared as follows: 

I. — Paraffine 80.0 parts 

Petrolatum 80.0 parts 

Anchusine 0.5 parts 

Bergamot oil 1.0 part 

Lemon peel 1.0 part 

II. — ^Petrolatum Pomade. — 

Petrolatum oil, white. 1,000 parts 

Wax, white 300 parts 


Geranium oil, Afri- 
can 40 parts 

Lemon oil 20 parts 

III. — ^Rose Pomade. — 

Almond oil 1,000 parts 

Wax, white 300 parts 

Alkannin 3 parts 

Geranium oil 20 parts 

IV. — ^Yellow Pomade. — 

Petrolatum oil, white 1,000 parts 

Wax, white 200 parts 

Spermaceti 200 parts 

Saffron surrogate ... 10 parts 

Clove oil 20 parts 

V. — ^White Pomade. — 

Petrolatum oil, white 1,000 parts 

Wax, white 300 parts 

Bitter almond oil, 

genuine 10 parts 

Lemon oil 2 parts 

VI. — Paraffine 49.0 parts 

Petrolatum 49.0 parts 

Oil of lemon 0.75 parts 

Oil of violet 0.75 parts 


Carmine, quantity sufficient. 

Lipol. — For treating sore, rough, of 
inflamed lips, apply ilie following night 
and morning, runbing in well with the 
finger tips: Camphor, J ounce; men- 
thol, i ounce; eucalyplol, 1 drachm; 
petrolatum (white), 1 pound; paraffine, 
i pound; alkanet root, J ounce; oil of 
bitter almonds, 15 drops; oil of cloves, 
10 drops; oil of cassia, 5 drm>s. Dige.st 
the root in the melted paraffine and pe- 
trolatum, strain, add the other ingre- 
dients and pour into lip 'ars, hot. 

MANICURE PREPARATIONS: 
Powdered Nail Polishes. — 


1. — Tin oxide 8 drachms 

Carmine \ drachm 

Rose oil 6 drops 

Neroli oil 5 drops 

II. — Cinnabar 1 drachm 

Infusorial earth 8 drachms 

III. — Putty powder (fine) . 4 drachms 

Carmine 2 grains 

Oil of rose 1 drop 

rV. — White caslile soap.. . 1 part 

Hot water. 16 parts 


Zinc chloride solu- 
tion, 10 per cent, 
quantity sufficient. 

Dissolve the soap in the water and to 
the solution add the zinc-chloride solu- 
tion until no further precipitation oc- 
curs. Let stand over night; pour off the 
supernatant fluid, wash the predpitate 
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well with water, and dry at the ordinary 
temperature. Carmine may be added if, 
desired. 

Polishing Pastes for the Nails.— 


I.— Talcum 5 drachms 

Stannous oxide 3 drachms 

Powdered tragacanth 5 grains 

Glycerine 1 drachm 

Rose water, quantity 
sufficient. 

Solution of carmine 
sufficient to tint. 

Make paste. 


For softening the nails, curing hang- 
nails, etc., an ointment is sometimes used 
consisting of white petrolatum, 8 parts; 
powdered castile soap, 1 part; and per- 


fume to suit. 

II. — Eosine 10 grains 

White wax % drachm 

Spermaceti 1/2 drachm 

Soft paraffine 1 ounce 


Alcohol, a sufficient quantity. 
Dissolve the eosine in as little alcohol 
-IS wiU suffice, melt the other ingredients 
cogether, add the solution, and stir until 
cool. 

Nail-Cleaning Washes. — 


I. — Tartaric acid 1 drachm 

Tincture of myrrh.. 1 drachm 

Cologne water 2 drachms 

Water 3 ounces 


Dissolve the acid in the water; mix 
tlie tincture of myrrh and cologne, and 
add to the acid solution. 

Dip the nails in this solution, wipe, 
and polish with chamois skin. 

!• — Benzoin Nail Enamel.— 


Benzoin 7 oz. 

Alcohol 96% 14 oz. 

Meth. ether 14 oz. 


Methyl acetophenone . 1 gram 

6% solution of eosine 4 drops 

Dry the nails and apply the varnish 
' with a camel’s hair brush. Before apply- 
ing the second coat allow the ftrsf to dry 
. about 3 minutes. Allow the second coat 
to dry for 10 minutes and rub to a high 
V polish with a silk handkerchief. 

This polish is brilliant and will remain 
, for several days. 

II. — Nail Enamel. — 

Celluloid 1/6 oz. 

Amyl acetate 2 oz. 

Acetone 6 oz. 

Phloxine 1 gram 

Dissolve the celluloid which may be 
; cleaned moving picture film in the mix- 
> ture of amyl acetate and acetone. If 
necessary warm slightly to obtain a 
syrupy liquid. Keep in well stoppered 


After removing any old enamel from 
the nails with enamel remover cleanse 
them thoroughly and apply the enamel 
with a camel’s hair brush. Do not apply 
the second coat until the first has dried 
perfectly. Caution. — Do not bring near 
flame when making or applying. 

1 — Nail Polish Remover. — 


Amyl Acetate 1 oz. 

Acetone 1 oz. 

II. 

Alcohol 1 oz. 

Ether 1 oz. 

Acetone 1 oz. 


Apply to the nails with a brush and 
before it drys rub off with a cloth. 

REMOVER FOR CUTICLE: 


Sodium hydroxide . . 4 ounces 

Water 21/2 gallons 


Dissolve these two items in a stone jar, 
to which add two ounces of glycerine and 
thirty drops of oil of rose geranium. If 
this mixture is then put in bottles having 
corks for stoppers, the corks should be 
dipped in melted pc,raffin wax. 

POMADES: 

I. — Herb Pomade. — 


Petrolatum oil, yellow 20,000 parts 

Ceresine, yellow 5,000 parts 

Chlorophyll 20 parts 

Lemon oil 50 parts 

Clove oil 20 parts 

Geranium oil, African 12 parts 
Curled mint oil 4 parts 

II. — Rose Pomade. — 

Petrolatum oil, white. 20,000 parts 

Ceresine, white 5,000 parts 

Alkannin. 15 parts 

Geranium oil, African 50 parts 

Palmarosa oil 30 parts 

Lemon oil 20 parts 


III. — Strawberry Pomade. — 'When 
the strawberry season is on, and berries 
are plenty and cheap, the following is 
timely: 

Strawberries, ripe and 

fresh 4 parts 

Lard, sweet and fresh 26 parts 

Tallow, fresh 6 parts 

A 1 k a n e t tincture, 
quantity sufficient. 

Essential oil, quantity 
sufficient to perfume. 

Melt lard and tallow together on the 
water bath at the temperature of boiling 
water. Have the strawberries arranged 
on a straining cloth. Add the alkanet 
tincture to the melted grease* stir in* and 
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then pour the mixture over the berries. 
Stir the strained fats until the mass be* 
gins to set, then add the perfume and 
stir in. A little artificial essence of 
strawberries may be added. The odor 
usually employed is rose, about 1 drop to 
very 2 pounds. 

IV. — Stick Pomade^ 


Tallow 600 parts 

Ceresine 160 parts 

Wax, yellow 60 parts 

Rosin, light 200 parts 

Parade oil (thick) . . 300 parts 

Oil of cassia 6 parts 

Oil of bergamot 6 parts 

Oil of clove 2 parts 


V . — Petrolatum Pomade. — Melt 260 
parts of freshly rendered lard and 26 
parts of white wax at moderate heat and 
mix well with 200 parts of Petrolatum. 
Add 15 parts of bergamot ofl, 8 parts of 
lavender oil, 2 parts of geranium oil, and 
2 parts of lemon oil, mixing well* 

VI— Witch-Hazel Jelly.— 

Oil of sweet almonds 266 parts 
Extract of witch-hazel 

fluid 10 parts 

Glycerine 82 parts 

Soft soap 20 parts 

Tincture of musk, quantity suf- 
ficient to perfume. 

Mix in a large mortar the glycerine 
and soft soap and stir uptil incorporated. 
Add and rub in the \^Hch-hazel, and 
then add the oil, slowly, lifting it fall 
in a very thin, small stream, urrder con- 
stant agitation; add the perfume, keep- 
ing up the agitation until complete in- 
corporation is attained. Ten drops of 

musk to a quart of jelly is sufficient. 
Any other perfume may be used. 

Colors for Pomade. — Pomade may be 
colored red by infusing alkanet in the 
grease; yellow may be obtained by using 
annotto in the same way; an oil-soluble 
chlorophyll will give a green color by 
admixture. 

In coloring grease by means of alkanet 
or annotto it is best to tie the drug up in 
a piece of coarse cloth, place in a small 
portion of the grease, heat gently, squeez- 
ing well with a rod from time to time; 
and then adding this stroi^ly colored 

S rease to the remainder. This proce- 
ure obviaies exposing the entire mass 
to heat, and neither decantation nor 
straining is neefled. 

Brocq’s Pomade for Itching. — 


Acid phenic 1 part 

Acid salicylic t parts 


Acid tartaric. . . 3 parta 

Glycerole of 

starch 60 to 100 parts 

Mix and make a pomade. 

White Cosmetique. — 

Jasmine pomade Q ounces 

Tuberose pomade. ... 2 ounces 

White wax f ounces 

Refined suet 4 ounces 

Rose oil 15 minims 

Melt the wax and suet over a water 
bath, then add the pomades, and finally 
the otto. 


Glycerine and Cucumber Jelly. — 


Gelatin. . . . . 160 to 240 grains 

Boric acid 240 ffrains 

Glycerine 6 nuidounces 

Water 10 fiuidounces 


Perfume to suit. The perfume must 
be one that mixes without opalescence, 
otherwise it mars the beauty of the prep- 
aration. Orange-flower water o'* rose 
water could be substituted for the water 
if desired, or another perfume consisting 
of 

Spirit of vanillin (15 

grains per ounce). 2 fluidrachnss 
Spirit of coumarin 
(15 grains per 

ounce). 2 fiuidrachms 

Spirit of bitter al- 
monds (i) 8 minima 

to the quantities given above would 
prove agreeable. 


Cucumber Pomade. — 

Cucumber pomade. . 2 ounces 

Powdered white soap. J ounce 

Powdered borax 2 drachms 

Cherry-laurel water. . 3 ounces 

Rectiued spirit 3 ounces 

Distilled water to make 48 ounces 
Rub the pomade with the soap and 
borax until intimately mixed, then add 
tiie distilled water (which may bs 
warmed to blood heat), ounce by ounce, 
to form a smooth and uniform cream. 
When 40 ounces of water have been so 
incorporated, dissolve any essential oils 
desired as perfume in the spirit, and add 
the cherry-laurel water, making up to 
48 ounces with plain water. 


ROUGES AND PAINTS: 

Grease Paints. — Theatrical face paints 
are sold in sticks, and there are many 
varieties of color. Yellows are obtained 
with ocher; browns with burnt umber; 
and blue is made^ with ultramarin^ 
These colors should in each case be levi- 
gated finely along with tbeir own weight 
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€»f equal parts of precipitated chalk and 
oxide of zinc and ailuted with the same to 
the tint required, then made into sticks 
with mutton suet (or vaseline or paraf- 
fine, equal parts) well perfumed. By 
blending these colors, other tints may 
thus be obtained. 


White Grease Paints. — 


I. — Prepared chalk . . 4 av. ounces 

Zinc oxide 4 av. ounces 

Bismuth subni- 
trate 4 av. ounces 

Asbestos powder. 4 av. ounces 
Sweet almond oil, 

about fliiidounces 

Camphor 40 grains 

Oil peppermint. . . 3 uuidrachms 

EsoDouquet ex- 
tract 3 fluidrachms 

Sufficient almond oil should be used 
to form a mass of proper consistence. 

II. — Zinc oxide 8 parts 

Bismuth suhnitrate . . 8 parts 

Aluminum oxychlor- 
ide 8 parts 


Almond oil, quantity sufiicient, or 
5-6 parts. 

Perfume, quantity sufficient. 

Mix the zinc, bismuth, and aluminum 
oxychloride thoroughly; make into a paste 
with the oil. Any perfume may be auded, 
but that generally used is composed of 1 
drachm of essence of bouquet, 12 grains 
of camphor, and 12 minims of oil of pep- 
permint for every 3 J ounces of paste. 

Bright Red. — 

Zinc oxide 10 parts 

Bismuth subnitratc. . . 10 parts 
Aluminum oxychlor- 
ide 10 parts 

Almond oil, quantity sufficient. 

Mix the zinc, bismuth, and aluminum 
salts, and to every 4 ounces of the nix- 
ture add 21 grainj of cosine dissolved in 
a drachm of essence of bouquet, 12 minims 
oil of peppermint, and 12 grains of cam- 
phor. Make the whole into a paste with 
almond oil. 


Red.— 

Cacao butter 

White wax 

Olive oil 

Oil of rose 

Oil of bergamot . . 

Oil of neroli 

Tincture musk. ^ . 

Carmine 

Ammonia water. . 


4 av. ounces 
4 av. ounces 

2 fluidounces 
8 drops 

3 drops 
2 drops 
2 drops 

00 grams 
Sfiuidrachms 


Beep, or Bordeaux, Red. — 

Zinc oxide 30 parts 

Bismuth subnitrate.. . 30 parts 

Aluminum oxychlor- 
ide 30 parts 

Carmine 1 part 

Ammonia water 5 parts 

Essence bouquet 3 parts 

Peppermint, camphor, etc., quan- 
tity sufficient. 

Mix the zinc, bismuth, and aluminum 
salts. Dissolve the carmine in the am- 
monia and add solution to the mixture. 
Add 24 grains of camphor, and 24 minims 
of oil of peppermint dissolved in the 
essence bouquet, and make the whole 
into a paste with oil of sweet almonds. 


Vermilion. — 

Vermilion’ 18 parts 

Tincture of saffron. . 12 parts 

Orris root, powdered 30 parts 
Chalk, precipitated. . 120 parts 

Zinc oxide 120 f>arts 

Camphor 2 parts 

Essence bouquet. ... 0 parts 

Oil of peppermint. . 2 parts 

Almond oil, quantity sufficient. 
Mix as before. 


Pink.— 

Zinc carbonate 250 parts 

Bismuth subnitrate. . 250 parts 

Asbestos 250 parts 

Expressed oil of al- 
monds 100 parts 

Camphor 55 parts 

Oil oi peppermint . . 55 parts 

Perfume 25 parts 

Eosine 1 part 


Bark Red. — Like the preceding, but 
colored with a solution of carmine. 


Rouge. — 

Zinc oxide 2 J ounces 

Bismuth subnitrate. . . 24 ounces 

Aluminum piumbate. 2 \ ounces 

Eosine 1 drachm 

E.sseiice bouquet 2 drachms 

Camphor 6 drachms 

Oil of peppermint. ... 20 minims 


Almond on, quantity sufficient. 

Dissolve the eosine in the essence 
bouquet, and mix with the camphor and 
peppermint; add the powder and make 
into a paste with almond oil. 

Black Grease Paints. — 

1.— ‘Soot 2 av. ounces 

Sweet almond oil . 2 fluidounces 
Cacao butter. . . 0 av. ounces 
Perfume* sufficient. 
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The poot should be iJenved from 
burning camphor and repeatedly washed 
with alcohol. It should be triturated to 
a smooth mixture with the oil; then add 
to the incited caoao butter; add the per- 
ume, and form into sticks. 

lirc»wn or otlicr colors may be obtained 
■jy adding appropriate pigments, such as 
finely levigated burned umber, sienna, 
ocher, jeweler’s rouge, etc., to the fore- 
going base instead of lampblack. 


II. — Ilest lampblack 1 drachm 

Cacao butler 3 drachms 

Olive oil 3 drachms 

Oil of neroli 2 drops 


Melt the cacao butter and oil, add the 
lampblack, and stir constantly as the 
mixture cools, adding the perfuiue 
toward the end: 


III. — Lampblack 1 part 

Cacao butter C parts 


Oil neroli, sufficient. 

Melt the cacao butter an<l the lamp- 
black, and while cooling make an inti- 
mate mixture, adding the perfume toward 
the last. 


IV. — I-,ampblack 1 part 

Expressed oil of al- 
monds 1 part 

Oil cocoanut 1 part 

Perfume, sufficient. 


Beat the lampblack into a stiff paste 
with glycerine. Apply with a spcnigc; 
if necessary, mix a little water with it 
when using. 

V. — Beat the finest lampblack into a 
stiff paste with glycerine and apply with 
a sponge; if necessary, add a little water 
to the mixture when using. Or you can 
make a grease paint as follows: Drop 
black, 2 drachms; almond oil, 2 drachms; 
cocoanut oil, 6 drachms; oil of lemon, 5 
minims; oil of neroli, 1 minim. Mix. 

Fatty Face Powders.— These have a 
small percentage of fat mixed with them 
in order to make the powder adhere to 
tlie skin. 

Dissolve 1 drachm anhjjdrous lano- 
lin in 2 drachms of ether in a mortar. 
Add 3 drachms of light mL^nesia. Mix 
well, dry, and then add Ine following: 
French chalk, 2 ounces; powdered 
starch, IJ ounces; boric a<yd, 1 drachm; 
perfume, a sufficient quantity. A good 
perfume is coumarin, 2 grains, and attar 
of rose, 2 minims. 

Nose Putty. — I. — Mix 1 ounce wheat flour 
with 2 drachms of powdered tragacanth 
and tint with carmine. Take as much 
of the powder as necessary, knead koto a 


stiff paste with a little water and appf 
to the nose, having previously painted it 
with spirit gum. 

II. — White wax, 8 parts; rosin, white, 
8 parts; mutton suet, 4 parts; color to 
suit. Melt together. 

Rose Powder. — As a base take 200 
parts of powdered iris root, add 600 parts 
of rose petals, 100 parts o< sandalwood, 
100 parts of patchouli, 3 parts of oil of 
geranium, and 2 parts of true rose oil. 

Rouge Tablets. — There are two dis- 
tinct classes these tablets: those in 
wdiich the coloring matter is carmine, 
and those in which the aniline colors are 
used. The best are those prepared with 
carmine, or ammoniiiin oarininate, to 


speak more correctly. 'I'lie following is 
an excellent formula: 

Ammonium carminate. . . 10 parts 

Talc, in powder 2.5 parts 

Dextrin 8 parts 

Simple syrup, sufficient. 


Perfume, to taste, sufficient. 

Mix the talc and dextrin and add the 
perfuiue, preferably in the shape of an 
essential oil (attar of rose, synthetic oil of 
jiisniiiic, or violet, etc.), using 6 to 8 
drops to every 4 ounces of other in- 
gred ents. Incorporate the ammonium 
carmiiiitte and acid just enough .simple 
svfup to make a mass easily rolled out. 
Out into tal)lets of the desired size. The 
ammonium caniiinafe is ukuIc by arlciing 
1 part of carmine to 2^ parts of strong 
ammonia water. Mix in a vial, cork 
tightly, and set aside until a solution is 
formed, shaking occasionally. The am- 
monium carminate is made by dissolving 
carmine in ammonia water to saturation. 

Rouge Palettes. — 'fo prepare rouge 
palettes rub up together: 


Carmine 9 parts 

French chalk 50 parts 

Almond oil 12 parts 


Add enough tragacanth mucilage to 
make the mass adhere and spread the 
whole evenly on the porcelain palette. 


Liquid Rouge. — 

I. — Carmine 4 parts 

Stronger ammonia 

water 4 parts 

Essence of rose .... 16 parts 


Rose water to make. 500 parts 

Mix. A very delightful violet odor, if 
this is preferred, is obtained by using 
ionone in place of rose essence. A cheaper 
preparation may be made as follows: 
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II. — Eosine 1 part 

Distilled water 30 parts 

Glycerine 5 parts 

Cologne water 75 parts 

Alcohol 100 parts 

Mix. 


Rub together with 10 parts of almond 
oil and add suflScient of traga- 

canth to make the mass adhere to the 
porcelain palette. 

III. — Carmine 1 part 

Stronger ammonia 

water 1 part 

Attar of rose 4 parts 

Rosewater 125 parts 

Mix. Any other color may be used 
in place of rose, violet ^ioroiu*). for in- 
stiiricp, or heliotrope. A cheaper prep- 
aration may be ina<Ie by siil)stitiiting 
eosiiic for the carmine, as follows: 

IV. — Kosine 1 part 

Distilled water .... 20 parts 

(jlveerinc 5 parts 

Cologne water 75 parts 

Alcohol 100 parts 

Mix. 

Peach Tint.— 

а. — Rnffalo cosine .... 4 drachms 

Distilled water 10 fluidounces 

Mix. 

б. — Pure hydrochloric 

acid 2Adrac)ims 

Diitilled water 04 fluidounces 

Mix. 

Pour a into 5, shake, and set aside fora 
few hours, then pour off the clear por- 
tion aiul collect the precipitate on a 
filter. Wash with the same amount of 
b and ini mediately Ihrow^ the preci]»it;Ctc 
into a glass measure, stirring in with a 
glass rod suflicient of b to measure 10 
ounces in all. Pa.ss through a hair sieve 
to get out any filtering paper. To every 
16 ounces add 8 ounces of glyceri e. 

Theater Rouge. — Base: 

Corn.starch 4 drachms 

Powdered white tal- 
cum 6 drachms 

Mix. 

a. — Carminoline 10 grains 

Base G drachms 

Water 4 drachms 

Dissolve the carminoline in the water, 
mix with the base and dry. 

b. — Geranium red 10 grains 

Ba.se 0 drachms 

Water 4 drachms 

MU as above and dry. 


SKIN FOODS. 

Wrinkles on the face yield to a wash 
consisting of 50 parts milk of almonds 
(made with rose water) and 4 parts alu- 
minum sulphate. Use morning and night. 

Rough slwin is to be w^ashea constantly 
in Vichy water. Besides this, rougn 
places arc to have the following applica* 
tion twice daily — either a few drops of. 


I. — Rosewater 100 parts 

(ilycerine 25 parts 

Tannin J part 

Mix. Or use: 

II — Orange-flow'er W'atcr 100 parts 

Glycerine 10 parts 

Borax 2 parts 


Mix. Sig.: Apply twice daily 

“ Beauty Cream.*' — This formula gives 
the skin a beautiful, smooth, and iresh 
appearance, and, at the same lime, serves 
to protect and preserve it: 


Alum, powdered 10 grams 

Whites of 2 eggs 

Boric acid 3 grams 

Tincture of benzoin . . 40 drops 

Olive oil 40 drops 

Mucilage of acacia. . . 5 drops 


Rice flour, rjuaiitity suflicient. 
Perfume, quantity suflicient. 

!Mix tiic alum and the white of eggs, 
without any addition of water whatever, 
in ail earthen vessel, arul dissolve the alum 
hy the aid of very gentle heat (derived 
from a lamp, or gaslight, regulated to a 
\ery small flame), and constant, even, 
stirring. This must continue until the 
aipieoiis eonlenl of the albumen is com- 
pletely dri\en ulf. Care must be taken 
to avoid Coagulation of the albumen 
(which occurs very easily, as all know). 
Let tlie mass obtained in thi.s manner get 
Ciunpletely cold, then throw into a Wedg- 
wood mortar, add the boric acid, tinc- 
ture of beii/oin, oil, mucilage (instead 
of which a solution of tine gelatin may 
be used), etc., and rub up together, 
thickening it with the addition of suffi- 
cient rice flour to give the desired con- 
sistence, and perfuming at will. In- 
stead of olive oil any pure fat, or fatty 
oil, may be used, even vaseline or glyc- 
erine. 

Face Bleach or Beautifier. — 

Syrupy lactic acid .... 40 ounces 


(Byeeriiie 80 ounces 

Distilled water 5 gallons 

Mix. Gradually add 

Tincture of benzoin . 3 ounces 

Color by adding 
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Carmine No. 40 40 grains | 

Glycerine.... 1 ounce 

Ammonia solution. . . } ounce 

Water to 3 ounces 

Heat this to drive off the ammonia, 
and mix all. Shake, set aside; then 
filter, and add 

Solution of ionone.. . 1 drachm 

Add a few drachms of kaolin and 
filter until bright. 

BLACKHEAD REMEDIES, 


I. — Lactic acid 1 drachm 

Doric acid 1 drachm 

Cercsine. 1 drachm 

Paraffine oil 6 drachms 

Hydrous wool fat. . . 1 J ounces 

Ca^tor oil 6 draclims 


1I.~L nna advises hy<lrogcn dioxide 
in the treatment of blackheads, his pre- 
scription being: 

Hydrogen dioxide 20 to 40 parts 


Hydrous wool fat . . 10 parts 

Petrolatum SO parts 

III. — Thymol 1 part 

Doric acid ... parts 

Tincture of witch- 

hazel 18 parts 

Rose water suffi- 
cient to make. , . 200 parts 


Mix. Apply to tlie face night and 
morning with a sponge, first wa^l^mg the 
face with hot water and castilc st»ap, and 
drying it with a »-oarse towel, using loree 
enough to sta»’t the dried secreiiirris. An 
excellent^ plan is to steam the face by 
holding it over a basin of hot water. 
Keeping the head covered with a cloth. 


V. — Ichthyol 1 drachm 

Zinc oxide 2 drachms 

Starch ... 2 d rich ms 

Petrolatum. ... 3 drachms 


This pa.ste should be applied at night. 
The face should first be thoroughly 
steamed or washed in water as ho» as 
can be comfortably borne All pu.s- 
tules* should tlien be opened and btack- 
lieads emptied with as little violence as 
possible. After careful drying the paste 
ihould he tln romrlily rubbed into the 
fleeted areas In the morning, after 
removing the paste with a blaml soap, 
bathe with cool water and dry with little 
friction. 

HAND CREAMS AND LOTIONS: 


Chapped Skin.— 

I.— Glycerins 8 parts 

Day rum 4 part.s 

Ammonia water .... 4 parts 

Rose water 4 parts 


Mix the bay rum and glycerine, add 
the ammonia water, and finally the rose 
water. It is especially efficacious after 
shaving. 

II. —As glycerine is bad for the skin 
of many people, here is a recipe whicl: 
will be found more generally satisfactory 
as it contains less glycerine: Day rum 
3 ounces; glycerine, 1 ounce; carbolic 
acid, i drachm (30 drops). Wa.sh the 
hands well and ap}>ly while hand.s are 
soft, preferably just before going to bed. 
Rub m thoroughly. This rarely fails to 
cure the worst “chaps’* in two nights. 

Ill — A sure remedy for chapped 
hands consists in keeping them carefully 
dry and greasing them now and then witn 
an anhydrous fat (not cold cr^^am). The 
be«t siibstancf'« for the purpose are uri- 
guentiirn cereum or oleum olivaniiii. 

if the skin of the hands already 
cracked the following preparation will 
heal it 

Finely ground zinc oxide, 5.0 parts; 
hismuti) oxychloride. 2.0 parts; with fat 
oii, 12.0 parts; next add glycenm, 5.0 
parts; lanolin, 30.0 parts; ami si*ent with 
rose water, 10.0 parts. 

1\. — Wax salve (olive oil 7 parts, and 
yellow wa.x 3 parts), or pure rilive oil 

Hand'Cleatiing Paste, — Cleaning pastes 
are composed of soap and grit, eitlier 
with or without some free alkali. 

.soap may be used, but a whde soaf) i» 
prerened. Castile soap does not niaks 
as linn a paste as soap made from amma' 
fats, and the latter also lalluT belter. 
For grit, anything niay he used, from 
powdered pumice to fine sand 

A good paste may lie maile by dissolv- 
ing soap in the least |^)ssible ipiaiitity of 
hot walir, and as it euolsand sets stirring 
in the grit. A good formula is: 

Wliitcsoap 2i pounds 

Fine sand... . 1 pound 

Water 5J pints 

Lotion for the Hands. — 

Doric acid 1 drachm 

Glycerine 6 drachma 

Di.ssolve by heat and mix with 

Lanolin 6 drachms 

Petrolatum 1 ounce 

.Add any perfume desired. The bor 
ted glycerine should be cooled befor 
mixing it with the lanolin. 

Cosmetic Jelly. — 

Tragacan tin white rib- 
bon) 60 grains 

Rose water 14 ounces 

Macerate for two days ami strain 
forcibly through coarse muslin or rhecs 
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doth. Add fl^lycerine and alcohol, of 
each 1 ounce. Perfume to suit. Use 
immediately after bathing, rubbing in 
well until dry. 

Perspiring Hands. — I. — Take rectified 
eau de cologne, 50 parts (by weight); 
belladonna dye, 8 parts; glycerine, S 
parts; rub gently twice or three times a 
day with half a tablespoonfnl ot this 
mixture. One may also employ chalk, 
carbonate of magnesia, rice starch, hot 
and cold baths of the hands (as hot and 
as ccld as can be borne), during 6 min- 
utes, followed by a solution of 4 parts of 
tannin in 3^2 of glycerine. 

II. — Rub the hands several times per 
day with the following mixture r 

By weight 

hose water parts 

Borax 10 parts 

Glycerine 8 parts 

Hand Bleach. — Lanolin, 30 parts ; 
glycerine, 20 parts ' borax, 10 parts ; 
eucalyptol, 2 parts ; essential oil of al- 
monds, 1 part After rubbing the hands 
with this mixture cover them with gloves 
during the night. 

For the removal of developing stains, 
see Photography. 

MASSAGE CREAMS: 

Massage Application. — 

White potash soap, 

shaved 20 parts 

Glycerine 30 parts 

Water SO parts 

Alcohol (90 per cent) . 10 parts 

Dissolve the soap by hea'ting it w'ith 
the glycerine and water, mixed. Add 
the aIef>}iol, and for every 30 ounces of 
the solution add 5 or G <lrops of the mis- 
tura oleoso balsa mica, German Phar- 
raacopoeia. Filter while hot. 

Medicated Massage Balls. — They are 
the balls of paraffine wax molded with 
a smooth or rough surface. Take equal 
parts of camphor and menthol, a few 
drops of oil of wintergreen ai to this 
quantity add 10 times as much of paraf- 
fine. Useful in headaches, neuralgias, 
and rheumatic affections, and many other 
afflictions of the skin and bones. The 
method of using them is to roll the ball 
over the affected part by the aid of the 
palm of the hand with pressure. Con- 
tinue until relief is obtained or a sen si - 
tion of warmth. The only external 
method for the treatment of all kinds .if 
headaches is the menthol medicated mas 
sage ball. Keep wrapped in foil in a cool 
place. 


Casein Massage Cream. — The basis of 
the modern massage cream is casein. 
Casein is now produced very cheaply in 
the powdered form, and by treatment 
with glycerine and perfumes it is possible 
to turn out a satisfactory cream. The 
following formula is suggested: 


Skimmed milk .... 1 gallon 

Water of ammonia. . 1 ounce 

Acetic acid 1 ounce 

Oi* of rose geranium 1 drachm 
Oil of bitter almond. 1 drachm 
Oil of anise 2 drachms 


Cold cream (see below), enough. 

Carmine enough to color. 

Add the water of ammonia to the milfc 
and let it stand 24 hours. Then add 
the acetic acid and let it stand another 24 
hours. Then strain through cheese cloth 
and add the oils. Work this thoroughly 
in a Wedgwood mortar, adding enough 
carmine to color it a delicate pink. To 
the product thus obtained add an equal 
amount of cold cream made by the for- 
mula herewith given: 

White wax. 4 ounces 

Spermaceti 4 ounces 

White petrolatum. . . . 12 ounces 

Rose water 14 ounces 

Borax 80 grains 

Melt the wax spermaceti, and petr 
latum together over a water bath; dis- 
solve the borax in the rose water and add 
to the melted mass at one time. Agitate 
violently. Presumably the borax solu- 
tion shoul.i be of the same temperature 
as the melted mass. 

Massage Skin Foods. — 

This preparation is used in massage foi 


removing wrinkles: 

I. — White wax J ounce 

Spermaceti j ounce 

Cocoanutoil 1 ounce 

Lanolin 1 ounce 

Oil of sweet almonds 2 ounces 


Melt in a porcelain dish, remove from 
the fire, and add 

Orangc-tlowcr water. . 1 ounce 
Tincture of benzoin. . . 3 drops 

Heat briskly until creamy 


II. — Snow-while cold 

cream 4 ounces 

Lanolin 4 ounces 

Oil of tlieobroma. . . 4 ounces 

Whit'' petrolatum oil 4 ounces 

Distilled w'ater 4 ounces 

In hot w'eatlier add 

Spermaceti 1 ^ drachms 

VVhite wax 2J drachms 



COSMETICd 


XS4 


In winter the two latter are left out and 
the proportion of cocoa butter is modi- 
fied. r re pared and perfumed in pro- 
portion same as cold cream. 

III. — White petrolatum 7 av. ounces 

Paraffine wax. ... J ounce 

Lanolin 2 av. ounces 

Water 3 fiuidounces 

Oil of rose 3 drops 

Vanillin 2 grains 

Alcohol 1 fluidrachm 

Melt the paraffine, add the lanolin and 
Oetrolatum, and when these have melted 
pour the mixture into a warm mortar, 
and, with constant stirring;, incorporate 
the water. When nearly cold add the 
oil and vanillin, dissolved in the alcohol. 

Preparations of this kind should be 
rubbed into the skin vif^orously, as fric- 
tion assists the absorbed fat in developing 
the muscles, and also imparts softness 
and fullness to the skin. 

SKIN BLEACHES, BALMS, LOTIONS. 
ETC.: 

See also Cleaning Methods and Photog- 
raphy for removal of «;tains caused 
by photographic developers. 

^tringent Wash for Flabby Skin. — 
This is used 1o correct coarse pores, and 
to remedy an oilv or flabby skin. Apply 
with sponge night and morning: 


Cucumber juice H ounces 

Tincture of benzoin , . j ounce 

Cologne 1 ounce 

Elder-flower ^''atcr. . . 5 ounces 


Put the tincture of benzoin in an 
8-ounce bottle, acid the other ingredients, 
previously mixed, and shake slightly. 
There will be some precipitation of ben- 
zoin in this mixture, but it w'ill settle out, 
or it may be strained out through cheese 
cloth. 

Bleaching Skin Salves. — A skin-bleach- 
ing action, due to the presence of hydro- 
gen peroxide, is possessed by the follow- 


ing mixtures: 

I. — Lanolin 30 parts 

Bitter almond oil. . . . 10 parts 
Mix and stir with this salve base a 
solution of 

Borax 1 part 

Glycerine 15 parts 

Hydrogen peroxide.. 15 parts 
For impure skin the following com- 
position is recommended: 

II. — White mercurial oint- 
ment 5 grams 

Zinc ointment 5 grams 

Lanolin 30 grams 

Bitter almond oil. . . . 10 grams 


And gradually stir into this a solution 


of 

Borax 2 grams 

Glycerine 30 grams 

Rose water 10 grams 

Concentrated nitric 

acid 5 drops 

III. — Lanolin 30 grams 

Oil sweet almond. . . 10 grams 

Borax 1 gram 

Glycerine 15 grams 

Solution hydrogen 

peroxide 15 grams 


Mix the lanolin and oil, then incor- 
porate llie borax previously dissolved in 
the mixture of glycerine and peroxide 
solution. 

IV. — Ointment ammoniac 


mercury 5 grams 

Ointment nine oxide. 5 grams 

Lanolin 30 grams 

Oil sweet almond.. . 10 grams 

Borax 2 grams 

Glycerine 30 grams 

Rose water 10 grams 

Nitric acid, C. P. . . . 5 drops 

Prepare in a similar manner as the 
foregoing. Rose oil in either ointment 
makes a good perfume. Both ointments 


may, of course, be employed as a general 
skin bleach, wdiicli, in fact, is their real 
office — cosnictic creams. 

Emollient Skin Balm. — 


Quince seed Jounce 

Water 7 ounces 

Glycerine IJ ounces 

Alcohol 4i ounces 

Salicylic acid 6 grains 

Carbolic acid 10 grains 

Oil of bay 10 drops 

Oil of cloves 5 drops 

Oil of orange peel .... 10 drops 
Oil of wintergreen. . . . 8 drops 

Oil of rose 2 drops 


Digest the quince seed in the water for 
24 hours, and then press through a 
cloth; dissolve the salicylic acid in the 
alcohol; add the carbolic acid to the glyc- 
erine; put all together, shake well, and 
bottle. 

Skin Lotion. — 

Zinc sulphocarbo- 

latc 30 grains 

Alcohol (90 percent) 4 fluidrachms 

Glycerine 2 fluidrachms 

Tincture of cochi- 
neal 1 fluidrachm 

Orange- flower 

water 1 J fluidounces 

Rose water (triple) 
to make 6 fluidouncee 
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Skin Discoloration. — Discoloration of 
the neck may be removed by the use of 
acids, the simplest of which is that in 
buttermilk, but if the action of this is too 
slow try 4 ounces of lactic acid, 2 of 
glycerine, and 1 of rose water. These 
will mix without heating. Apply sev- 
eral times daily with a soft linen rag; 
pour a small quantity into a saucer and 
dip the cloth into this. If the skin be- 
comes sore use less of the remedy and 
allay the redness and smarting with a 
good cold cream. It is always an acid 
that removes freckles and discolorations, 
by burning them off. It is well to be 
slow in its use until you find how severe 
ils action is. It is not wise to try for 
home making any of the prescriptions 
wliich include corrosive sublimate or any 
other deadly poison. Peroxide of hydro- 
gen diluted with 5 times as much water, 
also will bleach discolorations. Do not 
try any of these bleaches on a skin freshly 
sunburned. For that, wash in hot water, 
or add to the hot water application enough 
witch-hazel to scent the water, and after 
that has dried into the skin it will be s<jon 
enough to try other applications. 

Detergent for Skin Stains. — Moritz 
Weiss has introduced a detergent paste 
which w'ill remove stains from the skin 
without attacking it, is noii-poismious, 
and can be used without liol water. 
M oisten the hands with a little cold water, 
apply a small quantity of tlic paste to 
the stained skin, rub the bands togetlier 
for a few minutes, and rinse with eold 
water. The preparation is a mixture of 
soft soap and hard tallow, melted to- 
getlier over llie fire and ineorporated 
with a little emery powder, flint, gliiss, 
sand, quartz, pumice stone, etc., with 
a little essential oil to mask the smell of 
the soap. The mixture sets to a mass 
like putty, but does not dry hard. The 
approximate proportions of the ingre- 
dients are: Soft soap, 30 per cent; tal- 
low, 15 per cent; emery powder, 55 per 
cent, and a few drops of essential oil. 

If an extra detergent quality is de- 
sired, 4 ounces of sodium carbonate may 
be added, and the quantity of soap may 
be reduced. Paste thus made will at- 
tack grease, etc., more readily, but it ia 
harder on the skin. 

Removing Inground Dirt. — 


Egg albumen 8 parts 

Boric acid 1 part 

Glycerine 32 parts 


Perfume to suit. 

Distilled water to make. 50 parts 
Dissolve tiie boric acid in a sufficient 
quantity of water; mix the albumen and 


glycerine and pass through a silk strain- 
er. Finally, mix the two fluids and add 
the residue of water. 

Every time the hands are washed, dry 
on a towel, and then moisten them lightly 
but thoroughly with the liquid, and dry 
on a soft towel without rubbing. At 
night, on retiring, apply the mixture and 
wipe slightly or just enough to take up 
superfluous liquid; or, better still, sleep 
in a pair of cotton gloves. 

TOILET CREAMS: 

Almond Cold Creams. — A liquid al- 
mond cream may be made by the ap- 
pended formula. It has been known as 
milk of almond; 


I. — Sweet almonds. ... 5 ounces 

White castile soap. 2 drachms 

White wax 2 drachms 

Spermaceti 2 drachms 

Oil of bitter al- 
monds 10 minims 

Oil of bergamot. . . 20 minims 
Alcohol 6 fluidounces 


Water, a sufficient quantity. 

Beat the almonds in a smooth mortar 
until as much divided as their nature will 
admit; then gradually add water in very 
small quantities, continuing the beating 
until a smooth paste is obtained; add to 
tills, gradually, one pint of water, stirring 
well all the time. Strain the resulting 
emulsion without pressure through a 
cotton cloth previously well washed to 
remove all foreign mutter. If new, the 
clotli will contain i>larch, etc., which 
must be removed. Add, through the 
.strainer, enough wa er to bring the meas- 
ure of the strained liquid to 1 pint. 
While this operation is going on let the 
soap be shaved into thin ribbons, and 
rnelteu, with enough water to cover it, 
over a very gentle fire or on a water hath. 
When fluid add the wax and spermaceti 
in large pieces, so as to allow them to melt 
slowly, and thereby better effect union 
with the soap. Stir occasionally. When 
ail is melted place the soapy mixture in 
a mortar, run into it slowly tiie emulsion, 
blending the two all the while with the 
pestle. Care must be taken not to add 
the emulsion faster than it can be incor- 
porated with the soap. Lastly add the 
alcohol in which the perfumes nave been 
previously dissolved, in the same man- 
ner, using great care. 

This preparation is troublesome to 
make and rather expensive, and it is 
perhaps no lictter for the purpose than 
glycerine. The mistake is often made 
of applying the latter too freely, itf 
**stic]uiiess*^ being unpleasant ana it r 
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est to dilute it largely with water. Such 
a lotion may be made by mixing 


Glycerine 1 part 

Rose water 9 parts 


Plain water may, of course, be used 
aa the diluent, but a slightly perfumed 
preparation is generally considered more 
Ciesirable. The perfume may easily be 
obtained by dissolving a very small pro- 
portion of handkerchief “extract** or 
some essential oil in the glycerine, and 
then mixing with plain water. 


11. — White wax Jounce 

Spermaceti ounces 

Oil of sweet al- 
monds ounces 

Melt, remove from the 6 re, and add 
Rosewater ounces 


Beat until creamy: not until cold. When 
the cream begins to thicken add a few 
drops of oil of rose. Only the finest 
almond oil should be used. Be careful 
in weighing the wax and spermaceti. 
These precautions will insure a good 
product. 

III. — White wax 4 ounces 

Spermaceti 3 ounces 

Sweet almond 

oil 6 fluidounces 

Glycerine 4 fluidounces 

Oil of rose gera- 
nium 1 fluidrachm 

Tincture of ben- 
zoin 4 fluidrsrehms 

Melt the wax and spermaceti, add 
the oil of sweet almonds, then beat in the 
glycerine, tincture of benzoin, and oil 
of rose geranium. When all are incor- 
porated to a smooth, creamy mass, pour 
\nto molds. 

IV. — Sweet almonds, 

blanched 5 ounces 

Castile soap, 

white 120 grains 

White wax. .... 120 grains 
Spermaceti .... 120 grains 
Oil of bitter al- 
monds 10 drops 

Oil of bergamot 20 drops 
Alcohol ....... 6 fluidounces 

Water, suffleient. 

Make an emulsion of the almonds 
with water so as to obtain 16 fluidounces 
of product, straining through cotton 
which has previously been washed to 
remove starch. Dissolve the soap With 
the aid of heat in the necessary amount 
of water to form a liquid, add the wax 
and spermaceti, continue the heat until 
the latter is melted, transfer to a mortar, 
and incorporate the almond emulsion 


slowly with constant stirring until all has 
been added and a smooth cream has 
been formed. Finally, add the two vola- 
tile oils. 


V. — Melt, at moderate heat. 

By weight. 

White wax 100 parts 

Spermaceti 1,000 parts 

Then stir in 

By weight. 

Almond oil 500 parts 

Rose water 260 parts 

And scent with 

By weight. 
Bergamot oil ... . 10 parts 

Geranium oil. .. . 5 parts 

Lemon oil 4 parts 

By weight. 

VI. — Castor oil 500 parts 

White wax 100 parts 

Almond oil 150 parts 

Melt at moderate heat and scent with 


Geranium oil 

Lemon oil 

Bergamot oil . ... 

VII. — Almond oil 

Lanoline 

White wax 

Spermaceti 

Rose water 

VllL— White wax 

Tallow, freshly 

tried out 

Spermaceti 

Oil of sweet al- 
monds 


By weight. 
6 parts 

5 parts 
10 parts 

weight. 
400 parts 
200 parts 
60 parts 
60 part® 
300 parts 
By weight. 

6 parts 

4 parts 
2 parts 

6 parts 


Melt together and while still hot add, 
with constant stirring, 1 part of sodium 
carbonate dissolved in 79 parts of hot 
water. Stir until cold. Perfume to th 
taste. 


IX. — Ointment of 

rose water. . . I ounce 
Oil of sweet 

almonds.... 1 iluidounce 

Glycerine 1 fluidounce 

Boric acid 100 grains 

Solution of 

soda 2J fluidounces 

M u c i 1 a g e of 

quince seed . 4 fluidounce.s 

Water enough to 

make 40 fluidounces 

Oil of rose, oil of bitter almonds, 
of each sufficient to perfume. 

Heat the ointment, oil, and solution of 
soda together, stirring constantly until 
an emujAion or saponaceous mixture is 
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formed. Then warm together the glyc- 
erine, acid, and mucilage and about 30 
fluidounces of water; mix with the emul- 
sion, stir until cold, and add the re- 
mainder of the water. Lastly, add the 
volatile oils. 

The rose-water ointment used should 
be the “cold cream’* of the United States 
Pharmacopcoia. 

X. — ^ermaceti. ... 2 ounces 

White wax. ... 2 ounces 

Sweet almond 

oil. ....... . 14 fluidounces 

Water, distilled 7 fluidounces 
Borax, powder 60 grains 

Coumarin ) grain 

Oil of bergamot 24 drops 

Oil of rose 6 drops 

Oil of bitter 

almonds 8 drops 

Tincture of am- 
bergris 5 drops 

Melt the spermaceti and wax, add the 
sweet almond oil, incorporate the water 
in which the borax has previously been 
dissolved, and finally add the oils of ber- 
gamot, rose, and bitter almond. 

XI. — Honey 2 av. ounces 

Castile s o a p , 
white powder 1 av. ounce 
Oil sweet al- 
monds 26 fluidounces 


The following also makes a fine cream: 


XIII. — Spermaceti 3 parts 

White wax 2 parts 

Oil of almonds, 

fresh 12 parts 

Rose water, double 1 part 

Glycerine, pure. . . 1 part 


Melt on a water bath the spermacet 
and wax, add the oil (which should b 
fresh), and pour the whole into a slightly 
wanned mortar, under constant and lively 
stirring, to prevent granulation. Con- 
tinue the trituration until the mass has 
a white, creamy appearance, and is 
about the consistence of butter at ordi- 
nary temperature. Add, little by little, 

under constant stirring, the orange- 

flower water and glycerine mixed, and 
finally the perfume as before. Con 
tinue the stirring for 15 or 20 minutes, 
then immediately put into containers. 

Chappine Cream. — 

Quince seed 2 drachms 

Glycerine 1 J ounce 

Water IJ ounces 

Lead acetate 10 grains 

Flavoring, sufficient. 

Macerate the quince seed in water, 
strain, add the glycerine and lead ace- 
I tate, previously dissolved in sufficient 
I water; flavor with jockey club or orange 


Oil bitter al- 
monds 1 fluidrachm 

Oil bergamot.. A fluidrachm 
Oil cloves ... 16 drops 
Peru balsam.. . 1 fluidrachm 

Liquor pota.ssa. 

Solution carmine,' of each suffi- 
cient. 

Mix the honey with the soap in a mor- 
tar, and add enough liquor potassa 
(about 1 fluidrachm) to produce a nice 
cream. Mix the volatile oils and balsam 
with the sweet almond oil, mix this with 
the cream, and continue the trituration 
until thoroughly mixed. Finally add, 
if desired, enough carmine solution to 


impart a rose lint. 

XII. — White wax. .... 800 parts 

Spermaceti 800 parts 

Sweet almond 

oil 5,600 parts 

Distilled water. . 2,800 parts 

Borax 50 parts 

Bergamot oil . . . 20 parts 

Attar of rose 5 parts 

Coumarin 0.1 part 

Add for each pound of the cream 5 
drops of etheric oil of bitter almonds. 


and 3 drops tincture of ambra. Proceed 
asi in makinir cold cream. 


essence. 


Cucumber Creams. — 

I. — White wax 3 ounces 

Spermaceti 3 ounces 

Henzoinated lard. ... 8 ounces 

Cucumbers 3 ounces 


Melt together the wax, spermaceti, and 
lard, and infuse in the liquid the cucum- 
bers previously grated Allow to cool, 
stirring well: let stand a day, remelt, 
strain and again stir the “cream” until 
cold. 


U 


. — Benzoinated lard . ... 5 ounces 

Suet 3 ounces 

Cucumber juice 10 ounces 


Proceed as in making cold cream. 


Glycerine Creams. — 

I. — Oil of sweet al- 


monds 100 parte 

White wax 13 parts 

Glycerine, pure 25 parts 

Add a sufficient quantity of any 

suitable perfume. 


Melt, on t!ic water bath, the oil, wax, 
and glycerine together, remove and as 
the mas.s cools down add the perfume in 
sufljcient quantity to make a creamy 
mass. 
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II. — Quince seed 1 ounce 

Boric acid IG graini 

Starch 1 ounce 

Glycerine 10 ounces 

Carbolic acid 30 minims 

Alcohol 12 ounces 

Oil of lavender 30 minims 

Oil of rose 10 drops 

Extract of while rose 1 ounce 

Water enough to make 64 ounces 

Dissolve the boric acid in a quart of 
water and in this solution macerate the 
quince seed for S hours; then strain. 
Heat together the starch and the glycer- 
ine until the starch granules are broken, 
and mix with this the carbolic acid. 
Dissolve the oils and the extract of rose 
in the alcohol, and add to the quince- 
seed mucilage; then mix all together, 
strain, and add water enough to make 
the product weigh 64 ounces. 


III. — Glycerine 1 ounce 

Borax 2 drachms 

Boracic acid 1 drachm 

Oil rose geranium . . 30 drops 
Oil bitter almond. . . 15 drops 
Milk 1 gallon 


Heat the milk until it curdles and 
allow it to stand 12 hours. Strain it 
through cheese cloth and allow it to 
stand again for 12 hours. Mix in the 
salts and glvcerine and triturate in a 
mortar, hnally adding the odors and 
coloring if wanted. The curdled milk 
must be entirely free from water to avoid 
separation. If the milk will not curdle 
fast enough the addition of 1 ounce of 
water ammonia to a gallon will hasten if. 
Take a gallon of milk, add 1 ounce am- 
monia water, heat (not boil), allow to 
stand 24 hours, and no trouble will be 
found in forming a good base for the 
cream. 

IV. — This is olTered as a substitute 
for cucumber cream for toilet uses. 
Melt 15 parts, by weight, of gelatin in 
hot water containing 15 parts, by weight, 
of boracic acid as well as 150 parts, 
by weight, of glycerine; the total amount 
of water used should not exceed 300 
parts, by weight. It may be perfumed 
or not. 


Lanolin Creams. — 

I. — Anhydrous lanolin. 650 parts 
Peach-kernel oil . . . 200 parts 

Water 150 parts 

Perfume with about 15 drops of 
ionone or 20 drops of synthetic ylang- 
ylang. 

II. — Lanolin 40 parts 

Olive oil 15 parts 

Paraffine ointment. . 10 parts 


Aqua napha; 10 mrts 

Distilled water 15 parts 

Glycerine 5 parts 

Boric acid 4 parts 

Borax. 4 parts 


Geranium od, Si.ifficient. 

Extract, triple, of ylang-ylang, 
quantity sufficient. 


III. — Anhydrous lanolin. 650 drachms 

Almond oil 200 drachms 

Water 150 drachms 

Oil of ylang-ylang. 5 drops 


Preparations which have been intro 
duced years ago for the care of the skin 
and complexion arc the glycerine gel^es, 
which have the advantage over lanolin 
that they go further, but present the 
drawback of not being so quickly ab- 
sorbed by the skin. These products are 
filled either into glasses or into tubes. 
The latter way is preferable and is more 
and more adopted, owing to the conven- 
ience of handling. 

A good recipe for such a gelee is the 
following: 

Moisten white tragacanth powder, 50 
parts, with glycerine, 200 parts, and spirit 
of wine. 100 parts, and shake with a suit- 
able amount of perfume; then quickly 
mix and shake with warm distilled water, 
650 parts. 

A transparent slime will form imme- 
diately which can be drawn off at once. 


Mucilage Creams. — 

I. — Starch 30 parts 

Carrageen mucilage. 480 parts 

Boric acid 15 parts 

Glycerine 240 parts 

Cologne water 240 parts 


Boil the starch in the carrageen muci- 
lage, add the boric acid and the glycer- 
ine. Let cool, and add the cologne 
water. 

II. — Linseed mucilage. . . 240 parts 

Boric acid 2 parts 

Salicylic acid 1.3 parts 

Glycerine 60 parts 

Cologne water 120 parts 

Rose water 120 parts 

Instead of the cologne water any ex< 
tracts may be used. Lilac and ylang- 
ylang are recommended. 

Witch-Hazel Creams. — 


I. — Quince seed 90 grains 

Boric acid 8 grains 

Glycerine 4 nuidounces 

Alcohol 6 fluidounces 

Carbolic acid 6 drachms 

Cologne water ... 4 fluidounces 

Oil lavender flow- 
ers 40 drops 
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Glyceritc starch ... 4 a v. ounces 

Distilled witch-hazel extract enough 
to make 32 fluidounces 
Dissolve the boric acid in 16 ounces of 
the witch-hazel extract, macerate the 
quince seed in the solution for 3 hours, 
strain, add the glycerine, carbolic acid, 
and glycerite, and mix well. Mix the 
alcohol, cologne water, lavender oil, and 
mucilages, incorporate with the previous 
mixture, and add enough witch-hazel 
extract to bring to the measure of 32 


fluidounces. 

II. — Quince seed 4 ounces 

Hot water 16 ounces 

Glycerine 32 ounces 

Witch-hazel water . . 128 ounces 

Boric acid 6 ounces 

Rose extract 2 ounces 

Violet extract 1 ounce 


Macerate the quince seed in the hot 
water; add the glycerine and witch-hazel, 
in which the ooric acid has been pre- 
viously dissolved; let the mixture stand 
for 2 days, stirring occasionally; strain 
and add the perfume. 

Skin Cream for Collapsible Tubes. — 


I.— White vaseline 6 ounces 

White wax 1 ounce 

Spermaceti 5 drachms 

Subchloride bismuth 6 drachms 

Attar of rose 6 minims 

Oil of bitter almonds 1 minim 
Rectified spirit \ ounce 


Melt the vaseline, wax, and sperma- 
ceti together, and while cooling incor- 
porate the subchloride of bismuth (in 
warm mortar). Dissolve the oils in the 
alcohol, and add to the fatty mixture, 
stirring all until uniform and cold. In 
cold weather the quantities of wax and 
spermaceti may be reduced. 


II.— 'Lanolin 1 ounce 

Almond oil 1 ounce 

Oleate of zinc (pow- 
der) 3 drachms 

E.xtract of white rose IJ drachms 

Glycerine 2 drachms 

Rose water 2 drachms 


Face Cream Without Grease. — 

Quince seed 10 parts 

Boiling water 1,000 parts 

Borax 5 parts 

Boric acid .5 parts 

Glycerine 100 parts 

Alcohol, 94 per cent. 125 parts 
Attar of rose, quantity sufficient to 
perfume. 

Macerate the quince seed in half of 
the boiling water, with frequent agita- 
tiona, for 2 houra and SO minutes, then 


strain off. In the residue of the boiling 
water dissolve the borax and buric acid, 
add the glycerine and the perfume, the 
latter dissolved in the alcohol. Now 
add, little by Httle, the colate of quince 
seed, under constant agitation, which 
should be kept up for 5 minutes after 
the last portion of the colate is added. 

TOILET MILKS: 

Cucumber Milk. — 

Simple cerate 2 pounds 

Powdered borax 11 J ounces 

Powdered castile soap 10 ounces 

Glycerine 26 ounces 

Alcohol . • • . . ; 24 ounces 

Cucumber juice 32 ounces 

Water to 5 gallons 

lonone 1 drachm 

Jasmine } drachm 

Neroli J drachm 

Rhodinol 15 minims 

To the melted cerate in a hot water 
bath add the soap and stir well, keeping 
up the heat until perfectly mixed. Add 
8 ounces of borax to 1 gallon of boiling 
water, and pour gradually into the hot 
melted soap and cerate; add the re- 
mainder of the borax and hot water, then 
the heated juice and glycerine, and 
lastly the alcohol. Shake well while 
c(»olirig, set aside for 48 hours, and siphon 
off any water that may separate. Snake 
well, and repeat after standing again if 
necessary; then perfume. 

Cucumber Juice. — It is well to make 
a large quantity, as it keeps indefinitely. 
Washed unpeeled cucumbers are grated 
and pressed; the juice is heated, skimmed 
and boiled for 5 minutes, then cooled 
and filtered. Add 1 part of alcohol to 
2 parts of juice, let stand for 12 hours or 
more, and filter until clear. 

Glycerine Milk. — 

Glycerine 1,150 parts 

Starch, powdered. . 160 parts 

Distilled water. .... 400 parts 

Tincture of benzoin 20 parts 

Rub up 80 parts of the starch with the 
glycerine, then put the mixture on the 
steam bath and heat, under continuous 
stirring, until it forms a jellylike mass 
Remove from the bath and stir in the 
remainder of the starch. Finally, add 
the water and tincture and stir till homo- 
geneous. 

Lanolin Toilet Milk. — 

White castile soap, 

powdered 22 grains 

Lanolin 1 ounce 

Tincture benzoin .... 12 drachms 
Water, enough. 
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Dissolve the soap in 2 fluidounces of 
warm water, also mix the lanolin with 
2 fluidounces of warm water; then in- 
corporate the two with each other, 
finally adding the tincture. The latter 
may be replaced by 90 grains of pow- 
dered borax. 

Jasmine Milk. — To 25 parts of water 
add gradually, with constant stirring. 
1 part of zinc white, 2 quarts of grain 
»irit, and 0.15 to 0.25 part of glycerine; 
finally stir in 0.07 to 0.10 part of jasmine 
essence. Filter the mixture and fill into 
glass bottles For use as a cosmetic, 
rub on the raspberry paste on retiring at 
ni^bt, and in the morning use the jas- 
mine milk to remove the paste from the 
■kin. The two work together in their 
effect. 

SUNBURN AND FRECKLE REME- 
DIES. 

I. — Apply over the affected skin a 
solution of corrosive sublimate, 1 in 500, 
or, if the patient can stand it, 1 in 300, 
morning and evening, and for the night 
apply emplastrum hydrargyri com- 
positum to the spots. In the morning 
remove the plaster and all remnants of 
it by rubbing fresh butter or cold cream 
over the spots. 

For redness of the skin apply each 
other day zinc oxide ointment or oint- 
ment of bismuth subnitrate. 

II. — Besnier recommends 'removal of 
the mercurial ointment with green soap, 
and the use, at night, of an ointment 
composed of petrolatum and Vigo's plas- 
ter (emplastrum hydrargyri compositum), 
in equal parts. In the morning wash off 
with soap and warm water, and apply 


the following: 

Petrolatum, white 20 parts 

Bismuth carbonate .... 5 parts 

Kaolin 5 patta 


Mix, and make an ointment. 

III. — Leloir has found the following 
of service. Clean the affected part with 
green soap or with alcohol, ancf then ap- 
ply several coats of the following: 

Acid chrysophsnic 15 parts 

Chloroform.. . 100 parts 

Mix. Apply with a cameFs-hair penciL 
When the application dries thoroughly, 
go over it with a layer of traumaticine. 
This application will loosen itself in 
several clays, when the process should 
be repeated. ^ I 

IV. — When the skin is only sligbtiv j 
discolored use a pomade of salicylic ado, I 

r apply the following: J 


Acid chrysophanic, 

from 1 to 4 parts 

Acid salicylic 1 to 2 parts 

Collodion 40 parts 

V. — ^When there is need for a more 
complicated treatment, the following is 
used: 

(a) Corrosive sublimate 1 part 
Orange- flower 

water 7,500 parts 

Acid, hydrochloric, 

dilute 500 parts 

(5) Bitter almonds. . . , 4,500 parts 

Glycerine 2,500 parts 

Orange- flo wer 

water 25,000 parts 

Rub up to an emulsion in a porcelain 
capsule. Filter and add, drop by drop, 
and under constant stirring, 5 grams of 
tincture of benzoin. Finally mix the 
two solutions, adding the second to the 
first. 

This preparation is applied with 
sponge, on retiring, to the affected places, 
and allowed to dry on. 

VI. — According to Broeq the follow- 
ing should be penciled over the affected 
spots: 

Fresh pure milk 50 parts 

Glycerine 30 parts 

Acid, hydrochloric, 

concentrated 5 parts 

Ammonium chlorate. 3 parts 

VII. — Other external remedies that 
may be used are lactic acid diluted with 
3 volumes of water, applied with a glass 
rod: dilute nitric acid, and, finally, per 
oxide of hydrogen, which last is a very 
powerful agent. Should it cause too 
much inflammation, the latter may be 
assuaged by using an ointment of zinc 


use the following: 

Kaolin 

4 parts 

Petrolatum 

10 ptirts 

Glycerine 

4 parts 

Magnesium carbonate. 

2 parts 

Zinc oxide 

2 parts 

Freckle Remedies.— 

1.— Poppy oil 

1 part 

lycad acetate 

2 parts 

Tincture benzoin. . 

1 part 

Tincture quillaia. . . . 

5 parts 

Spirit nitrous ether. . , 

1 part 

Rose water. 

95 parts 


Saponify the oil with the lead acetate; 
add the rose water, and follow with th 
tinctures 

11. — Chloral hydrate 2 drachms 

Carbolic acid 1 drachm 


2 drachms 
1 drachm i 
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Tinc^ture iodine 60 drops 

Glycerine 1 ounce 


Mix and dissolve. Apply with a 1 
ameJVhair pencil at night. j 

HI. — Distilled vinegar. . . 6G0 parts I 

Lemons, cut in | 

small pieces 135 parts j 

Alcohol, 85 per 

cent 88 parts I 

Lavender oil. .... . 23 parts i 

Water 88 parts | 

Citron oil 6 parts 

This mixture is allowed to stand for 3 
or 4 days in the sun and filtered. Coat, 
by means of a sponge before retiring, the 
places of the slsin where the freckles are 
and allow to dry. 

Freckles and Liver Spots. — Modern 
dermatological mclliods of treating 
freckles an<f liver spots are based partly 
on remedies that cause desquamation 
and tIuKse that dcpiginentate (or de- 
^irov or neutralize pigmentation). Both 
methods may be distinguished in respect 
to their clTects and mode of using into 
the following: The active ingredients of 
tlie des(|ua Illative pastes are reductive.s 
which promote the formation of epithe- j 
lium and hence expedite desquamation. 

There are many such methods, and 
especially to he mentioned is that of 
Unna, who uses resorcin for the purpose. 
La.ssar makes use of a paste of naputhol 
and sulphur. 


Sunburn Remedies.— 


I. — Zinc sulphocarbo- 


late . . . 

1 part 

Glycerine 

20 parts 

Rose water .... 

70 parts 

Alcohol, 90 per 


cent.. . 

8 parts 

Cologne water . 

1 part 

Spirit of camphor. 

1 part 

U. — Borax . . 

4 part. 

Potassium chlorate 

2 parts 

Glycerine 

10 parts 

Alcohol 

4 parts 

Hose w atcr to make 

90 parts 

Ul.- - Citric acid . . . 

2 drachms 

Ferrous sulphate 


(cryst.).. 

18 grains 

Camphor 

2 grains 

Elder- flower water 

3 fiuidounces 

IV — Potassium carbon- 


ate 

3 parts 

Sodium chloride . 

2 parts 

Orange- 


water 

16 parts 

Hose water 

66 parts 


V. — Boroglycerine, 60 

percent 1 part 

Ointment of rose 

water 9 parts 

VI. -“Sodium bicarbon- 
ate 1 part 

Ointment of rose 

water 7 parts 

Vll. — Bicarbonate of soda 2 drachms 
Powdered borax .. . 1 drachm 
Compound tincture 

of lavender 1 i drachm^ 

Glycerine 1 ounce 

Rosewater 4 ounces 


Dissolve the soda and borax in the 
glycerine and rose water, and add the 
tincture. Apply wdth a small piece of 
sponge 2 or 3 times a day. Then gently 
<iry by dabbing with a soft towel. 


Vlll. — Quince seeds. 2 drachms 

Distilled water.. .. 10 ounces 

Glycerine. ... 2 ounces 

Alcohol, 94 per 

cent 1 ounce 

Rose water. .. 2 ounces 


Boil the seeds in the water for 10 min- 
utes, then strain off the liquid, and when 
cold add to it the glycerine, alcohol, and 
rose water. 

IX. — White soft soap. 24 drachms 

Glycerine li drachms 

Almond oil 11 drachms 

Well mix the glycerine and soap in a 
mortar, and very gradually add the oil, 
stirring constantly until perfectly mixed. 

X. — Subnitrate of bis- 

muth 14 drachms 

Powdered French 

chalk 30 grains 

Glycerine .... 2 orachm? 

Rose water 14 ounces 

Mix the powders, and rub down care 
fully with the glvceriiic; then ad*l the 
lose water. Shake the bottle before use 

XI. — Glycerine cream 2 drachms 

Jordan almonds . 4 drachms 

Rose water. . 6 ounces 

Essential oil of al- 

mond.s... 3 drops 

Blanch the almonds, and then dry and 
beat them up into a pcifectiy smooth 
paste; then mix in the glycerine cream 
and essential oil. Gradually add the 
rose water, stirring well after each addi- 
tion; then strain through muslin. 

Tan and Freckle Lotion. — 

Solution A: 

Potassium iodide, iodine, glycerine* 
and infusion rose. 

Dissolve the potassium iodide f 
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small quantity of the infusion and a 
drachm of the glycerine; with this fluid 
moisten the iodine in a glass of water 
and rub it down, gradually adding more 
liquid, until comiMete solution has been 
obtained; then stir in the remainder of 
the ingredients, and bottle the mixture. 

Solution B: 

Sodium tliiosi phate and rose water. 
With a small cainel’s-hair pencil or piece 
of fine sponge apply a little of solution A 
to the tanned or freckled surface, until a 
alight or tolerably uniform brownish 
yellow skin has been produced. At the 
expiration of 15 or 20 minutes moisten 
a piece of cambric, lint, or soft rag with 
B and lay it upon the affected part, re- 
moving, squeezing away the liquid, 
soaking it afresh, and again applying 
until the iodine stain has disappcareci. 
Repeat the process thrice daily, but 
diminish the frequency of application if 
tenderness be produced. 

A Cure for Tan. — Bichloride of mer- 
cury, in coarse powder, 10 grains; dis- 
tilled water. 1 pint. Agitate the two 
together until a complete solution Ls 
obtained. Add J ounce of glycerine. 
Apply with a small sponge as often as 
agreeable. This is not strong enough to 
cflister and skin the face in average oases. 
It may be increased or reduced in strength 
by adding to or taking from the amount 
of bichloride of mercury. Do not for- 
get that this last ingredient is a powerful 
poison and should be kept out of the 
reach of children and ignorant persons. 

Improved Carron Oil. — Superior to 
the old and more suitable. A desirable 
preparation for burns, tan, freckle, sun- 
burn, scalds, abrasions, or lung affec- 
tions. Does not oxidize so quickly or 
dry up so rapidly and less liable to ran- 
cidity. 


Linseed oil 2 ounces 

Limewatcr 2 ounces 

Paraffine, liquid 1 ounce 


Mix the linseed oil and water, and add 
the paraffine. Shake well before using. 

LIVER SPOTS. 

I. — Corrosive subli- 
mate 1 part 

White sugar 199 parts 

White of egg 34 parts 

Lemon juice 275 parts 

Water to make.. . . 2,500 parts 

Mix the sublimate, sugar, and albu- 
men intimately, then ad<I the lemon 
juice and water. Dissolve, shake well* 
and after standing an hour, filter. Ap- 


ply in the morning after the usual ablu- 
tions, and let dry on the face. 

II. — Bichloride of mercury, in coarse 
powder, 8 grains; witch-hazel, 2 ounces; 
rose water, 2 ounces. 

Agitate until a solution is obtained. 
Mop over the affected parts. Keep out 
of tne way of ignorant persons and chil- 
dren. 


TOILET POWDERS: 

Almond Powders for the Toilet. — 


I. — Almond meal .... 6,000 parts 

Bran meal 3,000 parts 

Soap powder 600 parts 

Bergamot oil 50 parts 

Lemon oil 15 parts 

Clove oil 15 parts 

Ncrolioil 6 parts 

II. — Almond meal 7,000 parts 

Bran meal 2,000 parts 

Violet root 900 parts 

Borax 350 parts 

Bitter almond oil . 18 parts 

Palmarosa oil.. .. 36 parts 

Bergamot oil 10 parts 

III. — Almond meal .... 3,000 parts 

Bran meal 3,000 parts 

Wheat flour 3,000 parts 

Sand 100 parts 

Lemon oil 40 parts 

Bitter almond oil. 10 parts 


Bath Powder. — 


Borax 4 ounces 

Salicylic acid 1 drachm 

Extract of cassia I drachm 

Extract of jasmine . .. 1 drachm 

Oil of lavender ... 20 minims 


Rub the oil and extracts with the borax 
and salicylic acid until the alcohol has 
evaporated. Use a heaping teaspoonful 
to tiie body bath. 


Brunette or Rachelle. — 

Base 9 pounds 

Powdered Florentine 

orris 1 pound 

Perfume the same. 

Powdered yellow 

ocher. . . . (av.) 3 ounces 120 grains 

Carmine No. 40 60 grains 

Rub down the carmine and ocher with 
alcohol in a mortar, and spread on glass 


to dry; then mix and sift. 

Violet Poudre de Riz. — 

I. — Cornstarch 7 pounds 

Rice flour 1 pound 

Powdered talc 1 pound 

Powdered orris root. . 1 pound 

Extract of cassia jounces 

Extract of jasmine. . . t ounce 
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11. — Cheaper. 

Potato starch 8 pounds 

Powdered talc 1 pound 

Powdered orris 1 pound 

Extract of cassia 3 ounces 

Barber's Powder. — 

Cornstarch 5 pounds 

Precipitated chalk. . . 3 pounds 

Powdered talc 2 pounds 

Oil of neroli 1 drachm 

Oilofcedrat 1 drachm 

Oil of orange. 2 drachms 

Extract of jasmine. . . 1 ounce 

Rose Poudre de Riz. — 

I. — Cornstarch 9 pounds 

Powdered talc 1 pound 

Oil of rose 1 1 orach ms 

Extract of jasmine. . 6 drachms 

II. — Potato starch 9 pounds 

Powdered talc 1 pound 

Oil of rose i drachm 

Extract of jasmine. . . j ounce 

Ideal Cosmetic Powder. — The follow- 
ing combines the best qualities that a 
powder for the skin should have: 

Zinc, white 50 parts 

Calcium carbonate, 

precipitated. ... . . 300 parts 
Steatite, best white. . 50 parts 

Starch, wheat, or rice 100 parts 
Extract white rose, 

triple 3 parts 

Extract jasmine, tri- 
ple 3 parts 

Extract orange flow- 
er, triple 3 parts 

Extract of cassia, tri- 
ple 3 parts 

Tincture of myrrh.. 1 part 


Powder the solids and mix thoroughly 
by repeated siftings. 


Flesh Face Powder. — 

Base 9 pounds 

Powdered Florentine 

orris 1 pound 

Carmine No. 40 250 grains 

Extract of jasmine . . 100 minims 

Oil of neroli 20 minims 

Vanillin 5 grains 

Artificial musk 30 grains 

White heliotropin. . . 30 grains 

Coumarin 1 grain 


Rub the carmine with a portion of the 
base and alcohol in a mortar, mixing the 
perfume the same way in another large 
mortar, and adding the orris.. Mix and 
sift all until specks of carmine disappear 
on rubbing. 


White Face Powder. — 

Base 9 pounds 

Powdered Florentine 

orris 1 pound 

Perfume the same. Mix and sift. 

Talcum Powders. — Talc, when used 
as a toilet powder should he in a state ot 
very fine division. Antiseptics are some- 
times added in small proportion, but 
the.se are presuniablv of little or no value 
in the quantity allowable, and mav 
prove irritating. For general use, at all 
events, the talcum alone is the best and 
the safest. As a perfume, rose oil may 
be employed, but on account of ils cost, 
rose geranium oil is probably more 
frequently used. A satisfactory propor- 
tion is A drachm of the oil to a pound 
of the powder. In order that the per- 
fume may be thoroughly disseminated 
throughout the powder, the oil should 
be trituratcil first with a small portion of 
it; this should then be further triturated 
with a larger portion, and, if the quan- 
tity operated on be large, the final mix- 
ing may bo effected by rifting. Many 
odors besides that of rose would be suit- 
able for a toilet powder. Ylang-ylang 
would doubtless pro' e very attractive, 
but expensive. 

The following formulas for other va- 
rieties of the powder may prove useful* 


Violet Talc. — 

I. — Powdered talc 14 ounces 

Powdered orris root. 2 ounces 
Extract of cassia. ... J ounce 

Extract of jasmine . . | ounce 

Rose Talc. — 

II. — Powdered talc 5 pounds 

Oil of rose i drachm 

Extract of jasmine . 4 ounces 

Tea-Rose Talc. — 

III. — Powdered talc 5 pounds 

Oil of rose 50 drops 

Oil of wintergreen . . 4 drops 

Extract of jasmine.. 2 ounces 

Bora ted Apple Blossom. — 

IV. — Powdered talc 22 pounds 

Magnesium carbon- 
ate 2} pounds 

Powdered boric acid 1 pound 
Mix. 


Carnation pink blos- 
som (Scnimmel’s) 2 ounces 
Extract of trefle .... 2 drachms 

To 12 drachms of this mixture add: 

Neroli 1 drachm 

Vanillin ) drachm 

Alcohol to 3 ounces 

Sufficient for 25 pounds. 
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V. — Talcum 8 ounces 

Starch 8 ounces 

Oil of neroli 10 drops 

Oil of ylang-ylanp. 5 drops 

Tl. — Talcum 12 ounces 

Starch 4 ounces 

Orris root 2 ounces 

Oil of bergamot. .. . 12 drops 

VII. — Talcum 14 ounces 

Starch 2 ounces 

Lanolin } ounce 

Oil of rose 10 drops 

Oil of neroli 5 drops 


TOILET VINEGARS: 

Pumillo Toilet Vinegar. — 

Alcohol, 80 per cent 1,600 parts 


Vinegar, ,10 per 

cent 840 parts 

Oil of pinu spuniillo 44 parts 

Oil of lavender 4 parts 

Oil of lemon % oai^s 

Oil of bergamot 2 parts 

Di.ssolve the oils in the aicono. add 
the vinegar, let stand for a week and filter. 

Vinaigre Rouge. — 

Acetic acid 24 parts 

Alum 3 parts 

Peru balsam 1 part 

Carmine, No. 40. . . 12 parts 

Ammonia water. . . 6 parts 

Rose water, dis- 
tilled ' 575 parts 

Alcohol 1,250 parts 

Dissolve the balsam of Peru in the 


alcohol, and the alum in the rose water. 
Mix the two solutions, add the acetic 
acid, and let stand overnight. Dis- 
solve the carmine in the ammonia water 
and add to mixture. Shake thoroughly, 
let stand for a few minutes, then decant. 

Water.'^- 

Fiesh egg albumen .. 000 parts 

Glycerine 50 parts 

50% Alcohol 35 parts 

Lemon oil 3 parts 

Lavender oil 2 parts 

Oil of thyme 2 parts 

Mix the ingredients well together. 
When first mixed the liquid becomes 
flocculent, but after standing for 2 or 3 
days clears up — sometitnes becomes 
perfectly clear, and may be decanted. 
It forms a light, amLer-^olored liquid 
that remains dear for months. 

At night, before retiring, pour about a 
teaspoonful of the water in the palm of the 
hand, and rub it over the face and neck, 
letting it dry on* In the morning, about 
an hour before the bath, repeat the oper- 


ation, also letting the liquid dry on tse 
skin. The regular use of this prepara- 
tion for 4 weeks will give the skin an 
extraordinary fineness, clearness, and 
freshness. 

Rottmanner's Beauty Water.— Koller 
says that this preparation consists of 1 
part of camphor, 5 parts of milk of sul- 
phur, and 50 parts of rose water. 

Birch Waters. — Birch water, which 
has many cosmetic applications, espe- 
cially as a hair wash, or an ingredient in 
hair washes, may be prepared as follows: 

I. — Alcohol, 96 per cent 3,500 parts 


Water 700^sarts 

Potash soap 200 parts 

Glycerine 1^0 parts 

Oil of birch buds. . . 50 parts 

Essence of spring 

flowers 100 parts 


Chiorophyil, quantity sufficient to 
color. 

Mix the water with 700 parts of the 
alcohol, and in the mixture dissolve the 
soap. Add the essence of spring flowers 
anef birch oil to the remainder of the 
alcohol, mix well, and to the mixture add, 
little by little, and with constant agitation, 
the soap mixture. Finally, add the glyc- 
erine. mix thoroughly, and set aside for 
8 days filter and color the filtrate with 
chloropliyll to which is added a little 
tincture ot salFron. To use, add an 
equal volume of water to produce a 
lather. 

II. — Alcohol, 90 per 

cent 2,000 parts 

Water 500 parts 

Tincture of can- 

thandes 25 parts 

Salicylic acid 25 parts 

Glycerine 100 parts 

Oil of birch buds. 40 parts 

Bergamot oil 80 parts 

Geranium oil 5 parts 

Dissolve the oils in the alcohol, add 
the acid and tincture of cantharides; 
mix the water and glycerine and add, 
and, finally, color as before. 

III. — Alcohol 30,000 parts 

Birch juice 3,000 parts 

Glycerine 1,000 parts 

Bergamot oil 90 parts 

Vanillin 10 parts 

Geranium oil.. . . 50 parts 

Water 14,000 parts 
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Violet Ammonia Water, — Most prcp- 
jirations of this character consist of 
either coarsely powdered ammonium 
carbonate, with or without the addition 
of ammonia water, or of a coarsely pow- 
dered mixture, which slowly evolves the 
odor of ammonia, the whole being per- 
fumed by the addition of volatile oil, 
pomade essences, or handkerchief ex- 
tract. The following are typical for- 
mulas: 

I. — Moisten coarsely powdered am- 
monium carbonate, contained in a suit- 
able bottle, with a mixture of concen- 
trated tincture of orris root, ounces; 
aromatic spirit of ammonia, 1 drachm; 
violet extract, 3 drachms. 

II. — Fill suitable bottles with coarsely 
powdered ammonium carbonate and add 
to the salt as much of the following solu- 
tion as it will absorb: Oil of orris, 5 
minims; oil of lavender flowers, 10 
minims; violet extract, 30 minims; 
stronger water of ammonia, 2 fluid- 
ounces. 

III. — The following is a formula tor 
a liquid preparation: Extract violet, 8 
fluidrachms; extract cassia, 8 fluidraclims; 
spirit of rose, 4 fluidrachms; tincture of 
orris, 4 fluidrachms ; cologne spirit. 1 
pint: spirit of ammonia, 1 ounce. Spirit 
of ionone may be used instead of extract 
of violet. 

Violet Witch-Hazel. — 

Spirit of ionone J drachm 

Rose water 6 ounces 

Distilled extract of 
witch-hazel enough 
to make 16' ounces 


Cotton 

BLEACHING OF COTTON: 

^ I. — Bleaching by Steaming. — The 
singed and washed cotton goods are 
passed through hydrochloric acid of 2® 
Be. Leave them in heaps during 1 
hour, wash, pass through sodium hypo- 
chlorite of 10® D^. diluted with 10 times 
the volume of water. Let the pieces lie 
in heaps for 1 hour, wash, pass through 
caustic soda lye of 38® B4. diluted with 8 
times its volume of water, steam, put 
again through sodium chloride, wash, 
acidulate slightly with hydrochloric acid, 
wash and dry. Should the whiteness 
not be sufficient, reoeat the boerations. 


II. — Bleaching with Calcium Sulphite. 
— jThe cotton goods are impregnated 
with 1 part, by weight, of water, 1 part 
of caustic lime, and A part of bisulpnite 
of 40® 116.; next steamed during 1-2 
hours at a pressure of i atmosphere, 
washed, acidulated, washed and dried. 
The result is ns white a fabric as by the 
old method with caustic lime, soda, and 
calcium chloride. The bisulphite mav 
also be replaced by calcium hydrosuf- 

E hite, and instead of steaming, the 
ibric may be boiled for several hours 
with calcium sulphite. 

111. — Bleaching of Ve^table Fibers 
with Hydrogen Peroxide.— Tass the pieces 
through a solution containing caustic 
soda, soap, hydrogen peroxide, and burnt 
magnesia. The pieces are piled in heaps 
on carriages; the latter are shoved into 
the well-known apparatus of Mather St 
Platt (kicr), and tne liquid is pumped 
on for 6 hours, at a pressure of J atmos- 
phere. Next wash, acidulate, wash and 
dry. The bleaching may also be done 
on an ordinary reeling vat. For 5 
pieces are needed about 1,000 parts, by 
weight, of water; 10 parts, by weight, of 
solid caustic soda; 1 part of burnt mag- 
nesia; 30 parts, by weight, of hydrogen 
peroxide. After 3-4 hours* boiling, 
wash, acidulate, wash and dry. The 
bleaching may also be performed by 
passing through barium peroxide, then 
througn sulphuric acid or hydrochloric 
acid, and next through soda lye. It ia 

E racticable also to commence with the 
Lttcr and finally give a treatment with 
hy<lrogen peroxide. 

The whiteness obtained by the above 
rocess is handsomer than that produced 
y the old method with hypochlorites, 
and the fabric is weakened to a less ex- 
tent. 

TESTS FOR COTTON. 

I. — Cotton, when freed from extrane- 
ous matter by boiling with potash, and 
afterwards with hydrochloric acid, yields 
pure cellulose or absorbent cotton, which, 
according to the U. S. P., is soluble in 
copper ammonium sulphate solution. 
Tne B. P. is more specific and states 
that cotton is soluble in a concentrated 
solution of copper ammonium sulphate. 
The standard test solution (B. r.) is 
made by dissolving 10 parts of copper 
sulphate in 160 parts of distilled water, 
ana cautiously adding solution of am- 
monia to the liquid until the precipitata 
first formed is nearly dissolved. Tht 
product is then filtered and the filtrate 
mede up to 200 parts with distilled 
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water. Tlie concentrated solution is 
prepared by using a smaller quantity 
of aistillcd water. 

II. — Schweitzer’s reagent for textile 
fibers and cellulose is made by dissolving 
10 parts of copper sulphate in 100 parts 
of water and adding a solution of 5 parts 
of potassium hydrate in 50 parts of water; 
then wash the precipitate and dissolve in 
20 per cent ammonia until saturated. 
This solution dissolves cotton, linen, and 
silk, but not wool. The reagent is said 
to be especially useful in microscopy, as 
it rapidly dissolves cellulose, but has no 
action on lignin. 

III. — Jandrier’s Test for Cotton in 
Woolen Fabrics. — Wash the sample of 
fabric and treat with sulphuric acid 
(20 He.) for half an hour on the water 
bath. To 100 to 200 parts of this solu- 
tion add 1 part resorcin, and overlay on 
concentrated sulphuric acid free from 
nitrous products. The heat developed 
is sufficient to give a color at the contact 
point of the liquids, but intensity of color 
may be increased by slightly heating. If 
the product resulting from treating the 
cotton is made up 1 in 1,000, resorcin 
will give an orange color; alphanaphtol 
a purple; gallic acid a green gradually 
becoming violet down in the acid; hydro- 
quinone or pyrogallol a brown; morphine 
or eo(ieine, a lavender; thymol or menthol 
a pink. Cotton may be d<*tected in 
colored goods, using boiwcblack to de- 
colorize the solution, if necessary. 

IV. — Overbeck’s test for cotton in 
woolen consists in soaking the fabric in 
an aqueous solution of alloxaiitinc (1 in 
10), and after drying expose to ammonia 
vapor and rinse in water. Woolen ma- 
terial is colored crimson, cotton remains 
blue. 

V. — Liebermann’s Test. — Dye the fab- 
ric for half an hour in fuchsine solution 
rendered light yellow by caustic soda 
solution and then washed with water — 
silk is colored dark red; wool, light red; 
flax, pink; and cotton remains colorless. 

To Distinguish Cotton from Linen. — 
Take a sample about an inch and a half 
square of the cloth to be tested and 
plunge it into a tepid alcoholic solution 
of cyanine. After the coloring matter 
has been absorbed by the flber, rinse it 
in water and then plunge into dilute sul- 
phuric acid. If it is of cottbn the sam- 
ple will be almost completely bleached, 
while linen preserves the blue color al- 
most unchanged. If the sample be then 
plunged in ammonia, the blue will be 
strongly reinforced. 


Aromatic Cotton. — Aromatic cotton is 
produced as follows : Mix camphor, 5 
parts; pine-leaf oil, 5 parts; clove oil. 
5 parts; spirit of wine (90 per ctnt), 80 
parts; and distribute evenly cn cotton, 
500 parts, by inean.s of an atomizer. The 
cotton is left pressed together in a tightly 
closed tin vessel for a few days. 

Cotton Degreasing. — Cotton waste, in 
a greasy condition, ?s placed in an acid- 
proof apparatus, wliere it is simulta- 
neously freed from grease, etc., and pre- 
pared for bleaching by the following 
process, which is performed without the 
waste being removed from the appara- 
tus; (1) treatment w’ith a solvent, such 
as benzine; (2) steaming, for the purpose 
of vaporizing and expelling from the 
cotton wa.ste tlie solvent still remaining 
in it. after as much as possible of this has 
been recovered by draining; (8) treatment 
with a mineral acid; (4) boiling w'ith an 
alkali lye :(5) washing with water. 

COTTONSEED HULLS AS STOCK 
FOOD. 

Cottonseed hulls or other material 
containing fiber ditTicult, of digestion are 
thoroughly mi.^ed with about 5 per cent 
of their weight of hydrochloric acid (spe- 
cific gravity, 1.10), anti heated in a 
closed vessel, provided with a stirrer, to 
ji temperature of 212° to .‘500° F. The 
amount of acid to be added depends on 
the material employed and on the tlura- 
liou of the heating. Hy healing for 80 
minutes th(‘ above percentage of acid is 
rc(]iiired, but the quantity may be re- 
<l'ic(*d if the heating is prolonged. After 
lieating, the substance is ground and at 
the .same time mixed with some basic 
substances such as sodium carbonate, 
< lialk, cottonseed kernel meal, etc., to 
neutralize the acid. During the heating, 
the acid vapors coming from the mixture 
may bo led into a second quantity of 
material eoritaiiicd in a separate vessel, 
air being drawn through both vessels to 
facilitate the removal of the acid vapors. 

COUNTERFEIT COINS— TO DE- 
TECT: 

A solution of — 

24 grains silver nitrate 
15 drops nitric acid 
1 fluidounce distilled water 

Mix together thoroughly and apply to 
the coin with a glass rod. If any other 
metal is present in larger quantities then 
in the standard U. S. alloy, a black stain 
appears. 

COUGH MIXTURES FOR 

CATTLE: See Veterinary Formulaa 
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COUGH MIXTURES AND REMEDIES: 
See Cold and Cough Mixtures. 


Court Plasters 

(See also Plasters.) 

Liquid Court Plaster. — T. — If soluble 
guncotton is dissolved in acetone in the 
proportion of about 1 part, by weight, of 
the former to or 40 parts, by volume, 
of the latter, and half a part each of 
castor oil and glycerine ne adilcd, a 
colorless, ela.stic, and fle.\ible film will 
form on the skin wdierever it is applied. 
Unlike ordinary collodion it will not be 
likely to dry and peel off. If tinted very 
slightly with alkanet and satTron it can 
be made to assume the color of the skin 
so that when applied it is scarcely ob- 
servable. A mixture of warm solution 
of sodium silicate and casein, about 9 
parts of the former to 1 part of the latter, 
gelatinizes and forms a sort of liquid 
court plaster, 

II. — In onler to make liquid court plaster 
flexible, collodion, U. S. P., is the best 
liquid that can possibly be rccommfndc<l. 
It maj' be made by weighing successively 
into a tarred bottle: 

Collodion 4 av. ounces 

Canada turpentine 95 'grains 
Castor oil 57 grains 

Before applying, the skin should be 
perfectly dry; each application or layer 
should be permitted to harden. Three 
or four coats are usually sufficient 

III. -P rociire an ounce bottle and fill 
it three-fourths full of flexible colbalion, 
and fill up with ether. Apply to cuts, 
bruises, etc., and it protects them and will 
not wash off. If the ether evaporates, 
leaving it too thick for use, have more 
ether put in to liquefy it. It is a good 
thing to have in the house and in the tool 
chest. 

COW DISEASES AND THEIR REM- 
EDIES: 

See Veterinary Formulas. 

CRAYONS: 

See Pencils. 

CRAYONS FOR GRAINING AND MAR- 
BLING. 

Heat 4 parts of water and 1 part of 
white waT over a fire until tie was has 


completely dissolved. Siir in 1 part of 
purified potash. When an intimate 
combination has taken place, allowr to 
cool and add a p qiortioiiale quantity 
of gum arabic. With this mixture the 
desired colors are ground thick enough 
so that they can be conveniently rolled 
into a pencil with chalk. The desired 
shades must be composed on the grind- 
ing slab as they arc w'aiitcd, and must 
not be simply left in their natural tone. 
Use, for instance, umber, Vandyke 
brown, and while lead for oak: urnber 
alone would be too dark ff»r walnut use. 
All the earth colors can be conveniently 
worked up. It is best to pri'parc "2 or 3 
crayons of each set, mixing tin* first a 
little lighter by the addition of white load 
and leaving the others a little darker. 
The pencils should be kept in a dry place 
and are more suitable for graining and 
marbling than bruslies, since they can be 
used with either oil or water. 

CRAYONS FOR WRITING ON GLASS: 

See Etching, and Glass. 

Cream 

(See also Milk.) 

Whipped Cream. — There arc many 
w’ays to wdiip cream. The following is 
very highly indorsed: Keep the cream 
on ic.*e until ready to whip. Take *2 
earthen vessels about 6 inches in diam- 
eter. Into 1 bowl put 1 pint of rich 
sweet cream, 2 teaspoonfnis powdered 
sugar, and 5 drops of best vanilla ex- 
tract. Add the wliite of 1 egg and beat 
With large egg bi'ater or use whipping 
apiiaratus until 2 niches of froth has 
formed; skim off the froth into the other 
vessel and so ])roceed whipping and 
skimming until all the cream in the 
first vessel has been exhausted. The 
wdiipped cream will stand up all day and 
should be let stand in the vcss<‘i on icc. 

Special inachmeshave been constructed 
for whipping ('ream, but most dispensers 
prepare it with an ordinary egg ocatcr. 
Genuine whipped cream is nothing other 
than pure cream into w hich air has been 
forceu by the action of the different ap- 
paratus manufactured for the purpose; 
care must, howcNcr, be exercised in 
order that butler is not produced in- 
stead of whipped cream. To avoid this 
the temperature of the cream must be 
kept at a low degree anrl the whipping 
must not be too violent or prolonged; 
hence the following rules must be ob- 
served in order to produce the desired 
result: 
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1. Secure pure cream and as fresh as 
possible. 

2. Surround the bowl in which the 
cream is being whipped with cracked 
ice, and perform the operation in a cool 
place. 

3. As rapidly as the whipped cream 
arises, skim it off and place it in another 
bowl, likewise surrounded with ice. 

4. Do not whip the cream too long or 
too violently. 

5. The downward motion of the beater 
should be more forcible than the upward, 
as the first has a tendency to force the air 
into the cream, while the second, on the 
contrary, tends to expel it. 

6. \ little powdered sugar should be 
added to the cream after it is whipped, 
in order to sweeten it. 

7. Make whipped cream in small 
quantities and keep it on ice. 

I. — Cummins’s Whipped Cream. — 
Place 12 ounces of rich cream on the ice 
for about 1 hour; then with a whipper 
beat to a consistency that will withstand 
its own weight. 

II. — fiberle’s Whipped Cream. — Take 

pint of fresh, sweet cream, which has 

been chilled by being placed on the ice, 
add to it a heaping tanlcspoor.ful of pow- 
dered sugar and 2 ounces of a solution 
of gelatin (a spoonful dissolved in 2 
ounces of wafoi), whip slowly for a 
minute or two until a heavy froth gathers 
on top. 8kim off the dense froth, and 
put in container for counier use; con- 
tinue this until you have frothed all that 
is possible. 

III. — Foy’s Whipped Cream,— Use 
onlv pure cream; have it ice cold, and in 
a convenient dish for whipping with a 
wire whipper. A clear, easy, <piick, and 
convenient wav is to use a boater. Fill 
about onc-half full of cream, and beat 
vigorously for 2 or 3 minutes; a little pow- 
dered .sugar may be added before beat- 
ing. The cream may be left in the 
beater, and placed on icc. 

IV. — American Soda Fountain Com- 
pany’s Whipped Cream.— Take 2 earthen 
bowls and 2 tin pans, each 6 or 8 inches 
greater in diameter than the bowls; place 
a bowl in each pan, surround it with 
broken ice, put the cream to be whipped 
in 1 bowl, and whip it with a whipped 
cream churn. The cream should be 
pure and rich, and neither sugar nor 
gelatin should be added to it. As the 
whipped cream rises and fills the bowl, 
remove the churn and skim off the 
wimped cream into the other bowl. 

The philosophy of the process is that 


the churn drives air into the cream, and 
blows an infinity of tiny bubbles, which 
forms the whipped cream; therefore, in 
churning, raise the dasher gently and 
slowly, and bring it down ouickly and 
forcibly. When the second Dowl is full 
of whipped cream, pour off the liquid 
cream, which has settled to the bottom, 
into the first bowl, and whip it again. 
Keen the whipped cream on ice. 

Tne addition of an even teaspoonful 
of salt to 1 quart of sweet cream, before 
whipping, will make it whip up very 
readily and stiff, and stand up much 
longer and better. 

CRESOL EMULSION. 

One of the best starting points for the 
preparation is the “creosote” obtained 
irorii blast furnaces, which is rich in 
cresols and contains comparatively little 
phenols. The proportions used are: 
Creosote, 30 parts; soft scap, 10 parts' 
and solution of soda (10 per cent), 30 
parts. Eoil the ingredients together for 
an hour, then place aside to settle. The 
dark fluid is afterwards drained from any 
oily portion floating upon the top. 

CREAM, VANISHING: 

(Being a cream, a skin softener and a 
powder, combined in one.) 


Precipitated chalk 1 part 

Glycerine 1 part 

Zinc stearate 1 paii 

Oil rose geranium sufficient 


The powders are first to be intimately 
mixed together. The glycerine is to be 
diluted with an equal amount of water 
and the whole rubbed together most 
thoroughly. While the rubbing is being 
done, the perfume is to be added, gradu- 
ally, a little at a time. Eight drops of 
oU rose geranium to each three ounces 
of the cream is the proper amount of 
perfume to use. 

CROCUS. 

The substance known as “crocus," 
which is so exceedingly useful as a pob 
ishing medium for steel, etc., may be 
very generally obtained in the cinders 
produced from coal containing iron. It 
win be easily recognized by its rusty 
color, and should be collected and re- 
duced to a powder for future use. Steel 
burnishers may be brought to a high 
state of polish with this substance bv 
rubbing them upon a buff made of sob 
diers’ belt or hard wood. After this 
operation, the burnisher should be 
rubbed on a second buff charged with 
jewelers’ rouge. 
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CRYSTAL: 

Mineral Water Crystals. — 

Map^nesium sulphate, 

dried 15 pounds 

Sodium phosphate, 

dried 6 pounds 

Iron sulphate, dried i ounces 
Potassium bicarbonate 6 pounds 
Sodium bicarbonate 16 pounds 
Calcium sulphate, dried 2 ounces 
Ammonium chloride, 

dried . . 1 pound 

Mix all together well and then sift sev- 
eral times through a screen of at least 
20 mesh. See that everything used in 
mixing is perfectly dry and mix together 
in a dry room. 

Directions: Put one-half ieaspoonful 
into .ill b or 10 ounce glass of ordinary 
drinking water, stir and drink. Keep 
package away from moisture so contents 
will not cake or harden. 

CUSTARD POWDER: 

Corn flour 7 pounds 

Arrowroot 8 pounds 

Oil of almond 20 drops 

Oil of nutmegs 10 drops 

Tincture of saffron to color. 

Mix the tincture with a little of the 
mixed flours; then add the essential oils 
and make into a paste; dry this until it 
can be reduced to a ponder, and then 
mix all the ingredients by sifting several 
times through a fine hair sieve, 

CUTLERY CEMENTS: 

See Adhesives. 

CYLINDER OIL: 

See I.ubricants. 

CYMBAL METAL: 

See Alloys. 

Damaskeening 

Damaskeening, practiced from most 
ancient times, consists in ornamentally 
inlaying one metal with another, fol- 
lowed usually by polishing. Generally 
gold or silver is employed for inlaying. 
The article to be decorated by damas- 
keening is usually of iron (steel) or 
copper; in Oriental (especially Japan- 
tse) work, also frequently of bronze, 
which has been blackened, or, at least, 
darkened, so that the damaskeening is 
effectively set off from the ground. If 
the design consists of lines, the grooves 
are dug out with the graver in such a 
manner that they are wider at the bot- 


tom, so as to hold the metal forced in. 
Next, the gold or silver pieces suitably 
formed are laid on top ana hammered in 
so as to fill up the opening. Finally the 
surface is gone over again, so that the 
surface of tne inlay is perfectly even with 
the rest. If the inlays, however, are not 
in the form of lines, but are composed of 
larger pieces of certain outlines, they are 
sometimes allowed to project beyond the 
surface of the metal decorated. At times 
there are inlays again in the raised por- 
tions of another metal; thus, Japanese 
bronze articles often contain figures of 
raised gold inlaid with silver. 

Owing to the high value which dam- 
askeening imparts to articles artistic- 
ally decorated, many attempts have 
been made to obtain similar effects 
in a cheaper manner. One is electro- 
etching, describe J further on. Another 
process for the wholesale manufacture 
of objects closely resembling^ damask- 
eened work is the following: 
means of a steel punch, on which the 
decorations to be produced project in 
relief, the designs arc stamped by means 
of a drop hammer or a stamping press 
into g(dd plated or silver plated sheet 
metal on the side which is to show the 
damaskeening, finally grinding off the 
surface, so that the sunken portions are 
again level. Naturally, the stamped 
portion, as long as the depth of the 
stamping is at least equal to the thick- 
ness of the precious metal on top, will 
appear inlaid. 

It is believed that much of the early 
damaskeening was done by welding to- 
gether iron and either a steel or an im- 
pure or alloyed iron, and treating the 
surface with a corroding acid that affect- 
ei the steel or alloy without changing 
the iron. 

The variety or damaskeening known 
as koftgari or kuft-work, practiced in 
India, was produced by rougn-etching a 
metallic suilace and laying on gold-leaf, 
which was imbedded so that it adhered 
only to the etched parts of the design. 

Damaskeening by Electrolysis. — Dam- 
askeening of metallic plates may be 
done by electrolysis. ^ A copper plate 
is covered with an isolating layer of 
feeble thickness, such as wax, and the 
desired design is scratched in it by the 
use of a pointed tool. The plate is sua 
pended in a bath of sulphate of copper 
connecting it with the positive pole of a 
battery, while a second copper plate ia 
connected with the negative pole. The 
current etches grooves wherever the wa 
has been removed. When enough ha 
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Decn eaten away» remove the plate from 
the bath, cleanse it with a little hydro- 
chloric acid to remove any traces of oxide 
of copper which might appear on the 
lines of the design; then wash it in plenty 
of water and place it in a bath of silver 
or nickel, connecting it now with the neg- 
ative pole, the positive pole being fepre- 
sented by a leaf of platinum. After a I 
certain time the hollows are completely i 
filled with a deposit of silver or nickel, j 
and it only remains to polish the plate, 
which has the appearance of a piece 
damaskeened by hand. 

Damaskeening on Enamel Dials. — 
Dip the dial into molten yellow wax, 
trace on the dial the designs desired, 
penetrating down to the enamel. Dip I 
the dial in a fluorhydric acid a sufficient I 
length of time that it may eat to the < 
desired depth. Next, wash in several i 
waters, remove the vax by means of j 
turpentine, i. e., leave the piece covered I 
witn wax immersed in essence of turpen- j 
tine. By filling up the hollows thus ob- | 
tained with enamel very pretty effects ‘ 
are produced. 

DANDRUFF CURE: 

See Hair Preparations. 


DECALCOMANIA PROCESSES: 

See also Chromes, Copying Processes, 
and Transfer Processes. 

The decalcomania process of trans- 
ferring pictures requires that the print 
(usually in colors) be made on a spe- 
cially prepared paper. Prints made on 
decalcomania paper may be transferred 
in the reverse to china ware, wood, cellu- 
loid, metal, or any hard smooth surface, 
and being varnished after transfer (or 
burnt in, in the case of pottery) acquire 
a fair degree of permanence. The origi- 
nal print is destroyed by the transfer. 

Applying Decalcomania Pictures on 
Ceramic Products under a Glaze. — A 
biscuit-baked object is first coated with 
a mixture of alcohol, shellac, varnish, 
and liquid glue. Then the prepared 
picture print is transferred on to this 
adhesive layer in the customary manner. 
The glaze, however, does not adhere to 
this coating and would, therefore, not 
cover the picture when fused on. To 
attain this, the layer bearing the transfer 
picture, as well as the latter, are simul- 
taneously coated with a dextrin solution 
of about 10 per cent. When this dex- 
Iriii coating is dry, the picture is glazed. 


The mixing proportions of the two so- 
lutions employea, as well as of the ad- 
hesive and me dextrin solutions, vary 
somewhat according to the physical con- 
ditions of the porcelain, its porosity, etc. 
The following may serve for an example: 
Dissolve 5 parts of shellac or equivalent 
gum in 25 parts of spirit and emulsify 
this liquid with 20 parts of varnish and 
8 parts of liquid glue. After drying, the 
glaze is put on and the ware thus pre- 
pared is placed in the grate fire. 

The process described is especially 
adapted for film pi 2 tures, i. e., for such 
as bear the picture on a cohering layer, 
usually consisting of collodion. It can- 
not be eiiiployed outright for gum pic- 
tures, i. e., for such pictures as are 
composed of different pressed surfaces, 
consisting mainly of gum or similar ma- 
terial. If this process is to be adapted 
to these pictures as well, the ware, wnich 
has been given the biscuit baking, is 
first provided with a crude glaze coat- 
ing, whereupon the details ot the proc- 
ess are carried out as described above 
with the exception that there is another 
glaze coaling between the adhesive coat 
and the biscuit-baked ware. In this case 
the article is also immediately placed in 
the grate fire. It is immaterial which 
of the two kinds of metachroinatypes 
(transfer pictures) is used, in every case 
the baking in the muffle, etc., is flropped. 
The transfer pictures may also be pro- 
duced in all colors for the grate fire. 

Decalcomania Paper. — Smooth un- 
sized paper, not too tliick, is coated with 
the following solutions: 

I. — Gelatin, 10 parts, dissolved in 
300 parts warm water. This solution is 
applied with a sponge. The paper 
should be dried flat. 

II. — Starch, 50 parts; gum traga- 
canth, dissolved in (»00 parts of water. 
(The gum tragacanth is soaked in 300 
parts of water; in the other 300 parts the 
starch is boiled to a paste; the two are 
then poured together and boiled.) The 
dried paper is bruslied with this paste 
uniformly, a fairly thick coat being ap>- 
plied. The paper is then allowed to dry 
again. 

III. — One part blood albumen is 
soaked in 3 parts water for 24 hours. A 
small quantity of sal ammoniac is added. 

The paper, after having been coated 
with these three solutions and dried, is 
run through the printing press, the pic- 
tures, however, being printed reversed 
so that it may appear in its true position 
when transferred. Any colored inks may 
be used. 
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IV. — A transfer paper, known as “de- 
calque rapide/* invented hy J. B. Dur- 
amy, consists of a paper of the kind 
generally used for making pottery trans- 
fers, but coated with a mixture of gum 
and arrowroot solutions in the propor- 
tion of 2 J parts of the latter to 100 of the 
former. The coating anj»lied in the 
ordinary manner, but the paper is only 
semi-glazed. Fiirthermcie, to decorate 
pottery ware by means of this new tran.s- 
fer paper, there is no need to immerse 
the ware in a bath in order to get the 
paper to draw off, as it will come away 
when moistened with a damp sponge, 
after having been in po.silion for less than 
J minr.tc.s, whereas the ordinary papers 
require a much longer time. 

Picture Transferrer. — A very weak 
solution of soft soap ami pcarlashes is 
used to transfer recent prints, such as 
illustrations from papers, magazines, 
etc., to unglazed paper, on ihc decalco- 
mania principle. Such a suiutioo is: 

1. — Soft soap Jounce 

Pearlash 2 drachms 

Distilled water. .. . 16 fluidounces 
The print is laid upon a flat surface, • 
such as a drawing board, and moistened i 
with the liquid. The paper on which ! 
the reproduction is require<l is laid over ; 
this, and then a sheet of thickei paper ! 
placed on the lop, and the whole rubbed ‘ 
evenly and hard with a blunt instrument, j 
such as the howl of a spoon, until the ' 
desired depth of color in the transferrer 
is obtained. Another and more drlislic i 
process is to cover the print with a trails- ' 
parent sheet of material couted with | 
wax, to tnicc out the pictures with a point • 
and to take rubbings of tlie same after 
powdering with plumbago. 

II. — Hart! soap 1 drachm 

Glycerine 30 grains 

Alcohol 4 fluidrachms 

Water 1 fluiv:ounce 

Dampen the printed matter with the 
solution by sponging, and proceed as 
with 1. 

DENTIST'S IMPRESSION WAX: 

French chalk . ... 22 

Gum dammar (powdered) . . 12 

Stearin 8 

and Carmine to tint 
Melt stearin and shake dammar into itf 
then add the chalk tinted with the car- 
mine, and also some scent, such as 80 
minums geranium oil. 


Dentifrices 

TOOTH POWDERS: 

A perfect tooth powder that will clean 
the teeth and mouth with thoroughness 
need contain hut few ingredients and is 
easily made. For the base there is noth- 
ing better than precipitated chalk; it 
possesse.s all the detergent and polishing 
properties necessary for the thorougn 
cleansing of the teeth, and it is too 
soft to do any injury to soft or to de- 
Icc^^'ve or thinly enameled teeth. This 
caiiu 't he .said of pumice, cuttlebone, 
charcoal, kieselgulir, and similar abra- 
dants that are used in tooth powders. 
Their use is reprehensible in a tooth 
powder. The use of pumice or other 
active abradant is well enough occadion 
ally, by persons afflicted with a growth 
of tartar on the teeth, but even then it is 
best applied by a competent dentist 
I Abrading powders have much to answer 
I for in hastening the day of the toothless 
I race. 

Next in value comes soap Powdered 
white Castile soap is usually an ingredient 
of tooth powders. There is nothing so 
effective for removing sordes or thick- 
ened mucus from the gums or mouth. 
But used alone or in too large propor- 
tions, the taste is unpleasant. Orris 
pos.scsses no cleansing properties, but is 
used for its flavor and because it is most 
effeclivo for masking the taste of the 
soap. Sugar or saccharine may be u.sed 
fi>r sweetening, and for flavoring almost 
anything can he used. Flavors should 
ill ihe main, he used singly, though mixed 
flavors lack iJie clean taste of simple 
flavors. 

The most popular tooth piowder sold is the 
white, saponaceous, winlergreen-flavored 
powder, and here is u formula for thh 
type: 

1. — Precipitated chalk. . . 1 pound 

White Castile soap. . . 1 ounce 

Florentine orris 2 ounces 

Sugar (or saccharine, 

2 grains) 1 ounce 

Oil of wiiitergreen. . . J ounce 

The first four ingredients should be in 
the finest possible powder and well dried. 
Triturate the oil ot wintergreen with part 
of the chalk, and mix this with the bal- 
ance of the chalk. Sift each ingredient 
separately through a sieve (No. 80 or 
finer), and mix well together, afterwards 
sifting the mixture 5 or 6 times. The 
finer the sieve and the more the mixture 
is sifted, the finer and lighter the powder 
wiU be. 
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This powder will cost about 15 cents a 
pound. 

Pink, rose-flavored powder of the Caswell 
and Hazard, Iludnut. or McMahan type, 
once so popular in New York. It was 
made in two styles, with and without 


soap. 

II. — Precipitated chalk. . . 1 pound 

Florentine orris 2 ounces 

Suear IJ ounces 

White castile soap. . . 1 ounce 

No. 40 carmine 15 grains 

Oil of rose 12 drops 

Oil of cloves 4 drops 


Dissolve the carmine in an ounce of 
water of ammonia and triturate this with 
part of the chalk until the chalk is uni- 
formly dyed. Then spread it in a thin 
layer on a sheet of paper and allow the 
ammonia to evaporate. When there is 
DO ammuniacal odor left, mix this dyed 
chalk with the rest of the chalk and 
sift the whole several times until thor- 
ouf^hly mixed. Then proceed to make 
up the powder as in the previous formula, 
first sihing each ingredient separately 
and then topether, being careful thor- 
oughly to triturate the oils of rose and 
cloves with the orris after it is sifted and 
before it is added to the other powders. 
The oil of cloves is used to back up the 
oil of rose. It strengthens and accen- 
tuates the rose odor. Be-careful not to 
get a drop too much, or it will predomi- 


nate over the rose. 

Violet Tooth Powder. — 

Precipitated chalk 1 pound 

Florentine orris 4 ounces 

Castile soap 1 ounce 

Sugar 1 jounces 

Extract of violet j ounce 

Evergreen coloring, R. & F., quai 
tity .sufficient. 


Proceed as in the second formula, dye- 
ing the chalk with the evergreen coloring 
to the desired shade before mixing. 


UI. — Precipitated chalk. 16 pounds 
Powdered orris. ... 4 pounds 

Powdered cuttlefish 

bone 2 pounds 

Ultramarine 9^ ounces 

Geranium lake. .. . 340 grains 

Jasmine.... 110 minims 

Oil of neroli 110 minims 

Oil of bitter al- 
monds 35, minims 

Vanillin 50 grains 

Artificial musk 

(Lautier’s) 60 grains 

Saccharine 140 grains 


Rub up the perfumes with 2 ounces of 
Icohol, dissolve the saccharine in warm 


water, add all to the orris, and set aside 
to dry. Rub the colors up with water 
and some chalk, and when dry pass all 
through a mixer and sifter twice to bring 
out the color. 


Camphorated and Carbolated Powders. 
— A camphorated tooth powder may be 
made by leaving out the oil of winter- 
green in the first formula and adding 1) 
ounces of powdered camphor. 

Carbolated tooth powder may like- 
wise be made with the first formula by 
substituting 2 drachms of liquefied car- 
bolic acid for the oil of wintergreen. 
But the tooth powder grailually loses the 
odor and taste of the acid. It is not of 
much utility anyway, as the castile soap 
*n the powder is of far greater antiseptic 
power than the small amount of carbolic 
acid that can safely be combined in a 
tooth powder. Soap is one of the best 
antiseptics. 

Alkaline salts, borax, sodium '‘’'‘ar- 
bonate, etc., are superfluous in a poWder 
already containing soap. The only use- 
ful purpose they might serve is to correct 
aridity of the mouth, and that end can be 
reached much better by rinsing the 
mouth with a solution of sodium bicar 
bonate. Acids have no place in tooth 
powders, the French Codex to the con- 
trary notwithstanding. 




Peppermint as a Flavor. — In France 
and all over Europe peppermint is the 
popular flavor, as wintergreen is in this 
country. 

English apothecaries use sugar of milk 
and heavy calcined magnesia in many of 
their tooth powders. Neither has any 

C articular virtue as a tooth cleanser, but 
oth are harmless. Cane sugar is pref- 
erable to milk sugar as a sweetener, and 
.saccharine is more efficient, though ob- 
jected to by some; it should be used 
in the proportion of 2 to 5 grains to 
the pound of powder, and great care 
taken to have it thoroughly aistributed 
throughout. 

An antiseptic tooth powder^ containing 
the antiseptic ingredients of listerine, is 
popular in some localities. 


IV. — Precipitated chalk . I 1 pound 

Castile soap 5 drachms 

Borax 3 drachms 

Thymol 20 grains 

Menthol 20 grains 

Eucaly ptol 20 grains 

Oil of wintergreen . . 20 grains 

Alcohol i ounce 


Dissolve the thymol and oils in the 
alcohol, and triturate with the chalk, and 
proceed as in the first formula. 
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One fanlt with this powder is the dis- 
agreeable taste of the thymol. This 
may be omitted and the oil of winter- 

S een increased to the improvement of 
e taste, but with some loss of antisep- 
tic power. 

Antiseptic Powder. — 

V- — Boric acid. 50 parts 

Salicylic acid 50 parts 

Dragon’s blood. . . 20 parts 

Calcium carbon- 
ate 1,000 parts 

Essence spearmint. 12 parts 

Reduce the dragon’s blood and cal- 
cium carbonate to the finest powder, 
and mix the ingredients thoroughly. 
The powder should be used twice a day, 
or even oftener, in bad cases. It is es- 
pecially recommended in cases where 
the enamel has become eroded from the 
effects of iron. 

Menthol Tooth Powder, — Menthol 
leaves a cool and pleasant sensation in 
the mouth, and is excellent for fetid 
breath. It may be added to most for- 
mulas by taking an equal quantity of oil 
of wintergreen and dissolving in alcohol. 


Menthol 1 part 

Salol 8 parts 

Soap, grated fine.. . . 20 parts 
Calcium carbonate. . 20 parts 


Magnesia carbonate 60 parts 
Essential oil of mint. 2 parts 

Powder finely and mix. If there is 
much tartar on the teeth it will be well 
to add to this formula from 10 to 20 
parts of pumice, powdered very finely. 

Tooth Powders and Pastes. — Although 
the direct object of these is to keep the 
teeth clean and white, they also prevent 
decay, if it is only by force of mere clean- 
liness, and in this way (and also by re- 
moving decomposing particles of food) 
tend to keep the breath sweet b id whole- 
some. The necessary properties of a 
tooth powder are cleansinj^ power un- 
accompanied by any abrading or chemi- 
cal action on the teeth themsdves, a cer- 
tain amount of antiseptic power to enable 
it to deal with particles of stale food, and 
a complete absence of any disagreeable 
taste or smell. These conditions are 
easy to realize in practice, and there is a 
very large number of efficient and good 
powders, as well as not a few which are 
apt to injure the teeth if care is not taken 
to rinse out the mouth very thoroughly 
after using. These powders include some 
of the best cleansers, and have hence 
been admitted in the following recipes, 
mostly trken from English collections. 


I. — Chaicoal and sugar, equal weights. 
Mix and Oavor with clove oil. 


II. — Charcoal 156 parts 

Red kino 156 parts 

Sugar 6 parts 

Flavor with peppermint oil. 

III. — Charcoal 270 parts 

Sulphate of 

quinine.. . . 1 part 

Magnesia 1 part 

Scent to liking. 

IV. — Charcoal SO parts 

Cream of tar- 
tar 8 parts 

Yellow c i n- 
chona bark 4 parts 
Sugar 15 parts 


Scent with oil of doves. 


V. — Sugar 120 parts 

Alum 10 parts 

Cream of tar- 
tar 20 parts 

Cochineal. ... 3 parts 

VI. — Cream of tar- 
tar 1,000 parts 

Alum 190 parts 

Carbonate of 

magne.sia.. S75 parts 

Sugar 375 parts 

Cochineal 75 parts 

Hissence Cey- 
lon cinna- 
mon 90 parts 

Essence 

cloves 75 parts 

Essence Eng- 
lish pep- 
permint. . . 45 parts 

VII. — Sugar 200 parts 

Cream of tar- 
tar... 400 parts 

Magnesia.... 400 parts 

Starch 400 parts 

Cinnamon... 32 parts 

Mace 11 parts 

Sulphate of 

quinine.... 16 parts 
Carmine 17 parts 


Scent with oil of peppermint and o3 
rose. 


VIII. — ^Bleaching pow- 
der 11 parts 

Red coral.... 12 parts 

IX. — Red cinchona 

bark. . .... 12 parts 

Magnesia .... 50 parts 

Cochineal.... 9 parts 

Alum 6 parti 

Cream of tar- 
tar 100 parts 
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Eoglish pep- 
permint ojJ. 4 parts 

Cinnamon oil 2 parts 

Grind the first five ingredients sepa- 
rately, then mix the alum with the coctii- 
neal, and then add to it the cream of tar- 
tar and the bark. In the meantime the 
magnesia is mixed with the essential oils, 
and finally the whole mass is mixed 
through a very fine silk sieve. 

X. — White wood 

charcoal... 250 parts 
Cinchona 

bark 125 parts 

Sugar 250 parts 

Peppermint 

oil 12 parts 

Cinnamon oil 8 parts 


XI. — Precipitated 

chalk 

Cream of tar- 
tar 

Florence or- 
ris root .... 
Sal ammoniac 
Ambergris. . . 
Cinnamon. . 
Coriander.. . . 

Cloves 

Rosewood . . . 


750 parts 

250 parts 

250 parts 
60 parts 
4 parts 
4 parts 
4 parts 
4 parts 
4 parts 


XII. — D r a g o n ’ s 

blood 250 parts 

Cream of tar- • 

tar 30 parts 

Florence or- 
ris root. ... 30 parts 

Cinnamon. 16 parts 

Cloves 8 parts 


XIII. — Precipitated 

chalk 500 parts 

Dragon’s 

blood 250 parts 

Red sandal- 
wood 125 parts 

Alum 125 parts 

Orris root. . . . 250 parts 

Cloves 15 parts 

Cinnamon. . . 15 parts 

Vanilla 8 parts 

Rosewood. . . 15 parts 

Carmine lake 250 parts 
Carmine 8 parts 

XIV. — Cream of tar- 

tar 150 parts 

Alum 25 parts 

Cochineal.. . . 12 parts 

Cloves 25 parts 

Cinnamon. . . 25 parts 

Rosewood ... 6 parts 

Scent with essence of rose. 


XV. — Coral 20 parts 

Sugar 20 parts 

Wood char- 
coal 6 parts 

Essence of ver- 
vain 1 part 

XVI. — Precipitated 

chalk 500 parts 

Orris root. . . . 500 parts 

Carmine I part 

Sugar 1 part 

Essence of 

rose 4 parts 

Essence of ne- 

roli 4 parts 

XVII- — C i n c h o n a 

bark 50 parts 

Chalk 100 parts 

Myrrh 50 parts 

Orris root. . . . 100 parts 
Cinnamon. . . 50 parts 

Carbonate of 

ammonia. . 100 parts 
Oil of cloves. 2 parts 

XVIII. — Gumarabic.. 30 parts 

Cutch 80 parts 

Licorice juice. 550 parts 
Cascarilla.. . . 20 parts 

Mastic 20 parts 

Orris root. . . 20 parts 

Oil of cloves. . 5 parts 

Oil of pepper- 
mint 15 parts 

Extract of 

amber 5 parts 

E X t r a c t of 

musk 5 parts 

XIX. — Chalk 200 parts 

Cuttlebone. . . 100 parts 
Orris root.. . 100 parts 
Bergamot oil. . 2 parts 

Lemon oil. . , . 4 parts 

Neroli oil ... . 1 part 

Portugal oil . . 2 parts 

XX. — Borax 50 parts 

Chalk 100 parts 

Myrrh 25 parts 

Orris root.. . . 22 parts 

Cinnamon. .. 25 parts 

XXI. — Wood char- 

coal 30 parts 

White honey . 30 parts 

Vanilla sygar 30 parts 
Cinchona 

bark 16 parts 

Flavor with oil of pepperminL 

XXII. — Syrup of .33^ B. 38 parts 

Cuttlebone. . 200 parts 

Carmine lake SO parts 
English oil of 

peppermint 5 parts 
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XXIII. — Red coral .... 50 parts 

Cinnamon... 12 parts 
Cochineal.... 6 parts 

Alum 2| parts 

Honey 125 parts 

Water 6 parts 


Triturate the cochineal and the alum 
with the water. Then, after allowing 
them to stand for 24 hours, put in the 
honey, the coral, and the cinnamon. 
When the , effervescence has ceased, 
which happens in about 48 hours, flavor 


with essential oils to taste. 

XXIV.— Well-skimmed 

honey 50 parts 

Syrup of pep- 
permint. .. 50 parts 

Orris root 12 parts 

Sal ammoniac 12 parts 

Cream of tar- 
tar 12 parts 

Tine t u r e of 

cinnamon.. 3 parts 
Tincture of 

cloves 3 parts 

Tincture of 

vanilla .... 3 parts 

Oil of cloves. 1 part 

XXV. — Cream of tar- 
tar 120 parts 

Pumice 120 parts 

Alum 30 parts 

Cochineal.. . 30 parts 

Bergamot oil. 3 parts 
Clove 3 parts 

Make to a thick paste with honey or 
sugar. 

XXVI. — Honey 250 parts 

Precipit a t e d 

chalk 250 parts 

Orris root. . . 250 parts 
Tine 1 11 r e of 

opium 7 parts 

Tincture of 

myrrh .... 7 parts 

Oil of rose ... 2 parts 

Oil of cloves. . 2 parts 

Oil of nutmeg 2 parts 

XX VH. — Florentine or- 
ris 6 parts 

Magn e s i u in 

carbonate.. 2 parts 

Almond soap 12 parts 

Calcium car- 
bonate .... 00 parts 

Thymol ^ 1 part 


Alcohol, quantity sufficient. 

Powder the solids and mix. Dissolve 
the thymol in as little alcohol as possible, 
and add perfume in a mixture in equal 
parts of oil of peppermint, oil of clove. 


oil of lemon, and oil of eucalyptu.s. 
About 1 minim of each to every ounce of 
powder will be sufficient. 

XXVIll. — Myrrh, 10 parts; sodium 
chloride, 10 parts; soot, 5 parts; soap, 
5 parts; lime carbonate, 500 parts. 

XXIX. — Camphor, 5 parts; soap, 10 
parts; saccharine, 0.25 parts; thymol, 
0.5 parts; lime carbonate, 500 parts. 
Scent, as desired, with rose oil, sassafras 
oil, wintergrecn oil, or peppermint oil. 

XXX. — Powdered camphor, 6 parts; 
myrrh, 15 parts; powdered Peruvian 
bark, 6 parts; distilled water, 12 parts; 
alcohol of 80° F.. 50 parts. Macerate 
the powders in the alcohol for a week and 
then filter. 

XXXI. — Soap, 1; saccharine. 0.025; 
thymol, 0.05; lime carbonate, 50; sassa- 
fras essence, enough to perfume. 

XXXII. — Camphor, 0.5; soap, 1; sac- 
charine, 0.025; calcium carbonate, 50: 
oil of sassafras, or cassia, or of gaul- 
theria, enough to perfume. 

XXXIII. — Myrrh, 1; sodium chloride, 
1: soap, 50; lime carbonate, 50; rose oil 
as required. 

XXXIV. — Precipitated calcium car- 
bonate, 60 parts; quinine sulphate, 2 
parts; saponinc, 0.1 part; saccharine, 
0.1 part; carmine as required; oil of 
peppermint, sufficient. 

XXXV. — Boracic acid, 100 parts; 
powdered .starch, 50 parts; r^uinine hy- 
drochlorate, 10 parts; saccharine, 1 part; 
vanillin (dissolved in alcohol), 1.5 parts. 

Neutral Tooth Powder. — Potassium 
chlorate, 200 parts; starch, 200 parts; 
carmine lake, 40 parts; saccharine (in 
alcoholic solution), 1 part; vanillin (di.s- 
solved in alcohol), 1 part. 


Tooth Powder for Children. — 


Magnesia carbonate. . 10 parts 
Medicinal soap 10 parts 


Sepia powder 80 parts 

Peppermint oil, quantity sufficient 
to flavor. 


Flavorings for Dentifrice. — 


I. — Sassafras oil, true. ... 1 drachm 

Pirius pumilio oil .... 20 minims 

Bitter orange oil 20 minims 

Winlorgreen oil 2 minims 

Anise oil 4 minima 

Ro.se geranium oil. . . 1 minim 

Alcohol 1 ounce 

Use according to ta.ste. 


II. — Oil of peppermint. 


English 4 parts 

Oil of aniseed 6 parts 
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Oil of dove 1 part 

Oil of donamon 1 part 

Saffron 1 part 

Deodorized alcohol 350 parta 

Water 300 parts 


Or, cassia, 4 parts, and vanilla, i part* 
may be substituted for the saffron. 

LIQUID DENTIFRICES AND TQOTH 
WASHES: 

A French Dentifrice.—I.—A prepara- 
tion which has a reputation in France as 
a liquid dentifrice is composed of alco- 
hol, 96 per cent, 1,000 parts; Mitcham 
peppermint oil, 30 parts; aniseed oil, 5 
parts; oil of Acorus calamus, 0.5 parts. 
Finely powdered cochineal and cream of 
tartar, 5 parts each, are used to tint the 
solution. The mixed ingredients are set 
fide for 14 days before filtering. 

Sozodont — 

II. — ^The liquia tooth preparation 
** Sozodont” is said to contain: Soap 
powder, 60 parts; glycerine, 60 parts; 
^cohol, 360 parts; water, 220 parts; oils 
of peppermint, of aniseed, of clover, and 
of dnnamon, 1 part each; oil of winter- 


green, 1-200 part. 

ni.— Thymol 2 grains 

Benzoic add 24 grains 


Uncture eucalyptus. . 2 drachms 

Alcohol quantity sufficient to 
make 2 ounces. 

Mix. Sig.: A teaspoonful, diluted with 


alf a wineglassful of water. 
rV. — Carbolic add, pure. . . 2 ounces 

Glvcerine, 1,200®. ... 1 ounce 

Oil wintergreen 6 drachms 

Oil cinnamon 8 drachms 

Powdered cochineal. . } drachm 

S. V. R 40 ounces 

Distilled water 40 ounces 


Dissolve the acid in the glycerine with 
the aid of a gentle heat and the essential 
oils in the spirit; mix together, and add 
the water and cochineal; then let the prep- 
aration stand for a week and filter. 

A mixture of caramel and cochineal 
coloring, N. P., gives an agreeable red 
color for saponaceous tooth washes. It 
b not permanent, however. 

Variations of this formula follow: 


V. — ^White cSstile soap 1 ounce 

Tincture of asarum ... * 2 drachms 

Chi of peppermint } drachm 

Oil of wintergreen .... } drachm 

Chi of cloves 6 drops 

Oil of cassia 6 drops 

Glycerine 4 ounces 

AloohoL 14 ounces 

Water 14 oonoee 


VI. — White Castile soap. . 1} ounces 

Oil of orange 10 minims 

Oil of cassia 5 minims 

Oil of wintergreen. . . 15 minims 

Glycerine 3 ounces 

Alcohol 8 ounces 

Water enough to make 1 quart. 

VII. — ^White castile soap.. . 3 ounces 

Glycerine 5 ounces 

Water 20 ounces 

Alcohol SO ounces 

CKl of peppermint. . . 1 drachm 

Oil of wintergreen. . . 1 drachm 

Oil of orange peel. . . 1 drachm 

Oil of anise 1 drachm 

Oil of cassia 1 drachm 

Beat up the soap with the glycerine; 


dissolve the oils in the alcohol and add to 
the soap and glycerine. Stir well until 
the soap is completely dissolved. 

VIII. — White castile soap.. , . 1 ounce 

Orris root 4 ounces 

Rose leaves 4 ounces 

Oil of rose J drachm 

Oil of neroli i drachm 

Cochineal j ounce 

Diluted alcohol 2 quarts 

If the wash is intended simply as an 
elixir for sweetening the breath, the fol- 
lowing preparation, resembling the cele- 
brated eau de botot, will be found very 


desirable: 

IX. — Oil of peppermini.. . . 80 minims 

Oil of spearmint 15 minims 

Oil of cloves 5 minims 

Oil of red cedar 

wood 60 minims 

Tincture of myrrh. . . 1 ounce 

Alcohol 1 pint 


Care must be taken not to confound 
the oil of cedar tops with the oil of cedar 
wood. The former has an odor like tur- 
pentine; the latter has the fragrance of 
the red cedar wood. 

For a cleansing wash, a solution of soap 
is to be recommended. It may be made after 
the following formula: 


X. — ^White castile soap. . . 1 ounce 

Alcohol 6 ounces 

Glycerine 4 ounces 

Hot water 6 ounces 

Oil of peppermint.. . . 15 minims 

Oil of wintergreen. . . 20 minims 

Oil of cloves 5 minims 

Extract of vanilla.. . . } ounce 


Dissolve the soap in the hot water and 
add the glycerine and extract of vanilla. 
Dissolve the oils in the alcohol, mix the 
solutions, and after 24 houib filler through 
paper. 
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It is customary to color such prepara- 
tions. An agreeable brown-yellow tint 
ftaay be given by the addition of a small 
quantity of caramel. A red color may 
be given by cochineal. The color will 
fade, but will be found reasonably per- 
manent when kept from strong light. 


TOOTH SOAPS AJD PASTES: 


Tooth Soaps. -■ 

I.— White cpstile soap . . 225 parts 
Preoipitatecl chalk . . 225 

Orris root 2^ parts 

Oil of peppermint. . 7 parts 

Oil of cloves ...... 4 parts 

Water, a sufficient quantity. 

II. — Castile soap 100 drachms 

Precipitated chalk. . 100 drachms 
Powdered orris root . 100 drachms 

White sugar 50 drachms 

Rose water 50 drachms 

Oil of cloves ....... 100 drops 

Oil of peppermint.. . 3 drachms 


Dissolve the soap in water, add the 
rose water, then rub up with the sugar 
with which the oils have been previously 
triturated, the orris root and the pre- 
cipitated chalk. 

III. — Potassium chlorate, 20 drachms; 
powdered white soap, 10 drachms; pre- 
cipitated chalk, 20 drachms; peppermint 
oil, 15 drops; clove oil, 5 drops; glycer- 
ine, sufficient to mass. Use with a soft 
brush. 

Saponaceous Tooth Pastes. — 


I.— Precipitated car- 
bonate of lime . 90 parts 

Soap powder 30 parts 

Ossa sepia, pow- 
dered 15 parts 

Tincture of cocaine 45 parts 

Oil of peppermint. 6 parts 

Oil of ylang-ylarig. 0 3 parts 

Glycerine 30 parts 


Rose water to cause liquefac- 
tion. Carmine so* itioii to 
color. 


U. — Precipitated car- 
bonate of lime . . 

Soap powder 

Arrowroot 

Oil of eucalyptus . 
Oil of peppermint. 
Oil of geranium . . 

Oil of cloves 

Oil of aniseed .... 


150 parts 
45 parts 
45 parts 
2 parts 
1 part 
1 part 
0.25 parts 
0.25 parts 


Glycerine 45 parts 

Chloroform water to cause lique- 
faction. Carmine solution to 
color. 


Cherry Tooth Paste. — 

III. — Clarified honey . . 100 drachms 

Precipitated chalk 100 drachms 
Poweiered orris 

root 100 drachms 

Powdered rose 

leaves 60 drops 

Oil of cloves 55 drops 

Oil of mace 55 drops 

Oil of geranium. . 55 drops 

Chinese Tooth Paste. — 

IV. — Powdered pumice 100 drachms 

Starch 20 drachms 

Oil of peppermint 40 drops 
Carmine J drachm 


Eucalyptus Paste. — Forty drachms 
precipitated chalk, 11 drachms soap 
powder, 11 drachms wheaten starch, 
i drachm carmine, 30 drops oil of pep- 
permint, 30 drops oil of geranium, 60 
drops eucalyptus oil, 2 drops oil of 
cloves, 12 drops oil of anise mixed to- 
gether and incorporated to a paste, with 
a mixture of equal parts of glycerine and 
spirit. 

M 5 rrrh Tooth Paste. — 


Precipitated chalk 8 ounces 

Orris 8 ounces 

White Castile soap. 2 ounces 

Borax 2 ounces 

Myrrh 1 ounce 


Glycerine, quantity sufficient. 

Dolor and perfume to suit. 

A thousand grams of levigated pow- 
dered oyster shells are rubbed up with 
12 drachms of cochineal to a homogene- 
ous powder. To this is added 1 drachm 
of potassium permanganate and 1 drachm 
boric acid ana rubbed well up. Foam up 
200 drachms castile soap and 5 drachms 
chemically pure glycerine and mix it with 
the foregoing mass, adding by teaspoon- 
ful 150 grams of boiling strained honey. 
The whole mass is again thoroughly 
rubbed up, adding while doing so 200 
drops honey. Finally the mass should 
be put into a mortar and pounded for an 
hour and then kneaded with the Lands 
for 2 hours. 

Tooth Paste to be put in Collapsible 
Tubes. — 

Calcium carbonate. 


levigated 100 parts 

Cuttlefish bone, in fine 

powder 25 parts 

Castile soap, old white, 

powdered 25 parts 

Tincture of carmine, 

ammoniated 4 parts 

Simple syrup 25 parts 
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MeLthol 2 parts 

Alcohol 5 parts 

Attar of rose or other perfume, quan- 
tity sufRcient. 

Rose water sufficient to make a paste. 

Beat the soap with a little rose water, 
then warm until softened, add syrup 
and tincture of carmine. Dissolve the 
perfume and menthol in the alcohol and 
add to soap mixture. Add the solids 
and incorporate thoroughly. Finally, 
work to a proper consistency for hlling 
into collapsible tubes, adding water, if 


necessary. 

MOUTH WASHES. 

I. — Quillaia bark. . . . 125 parts 

Glycerine 95 parts 

Alcohol 155 parts 

Macerate for 4 days and add: 

Acid, carbol. 

cryst 4 parts 

Ol. geranii 0.6 parts 

Ol. caryophyll . . 0.6 parts 

Ol. rosse 0.6 parts 

Ol. cinnam 0.6 parts 

Tinct. ratanhse. . 45 parts 

Aqua rosse 900 parts 

Macerate again for 4 days and filter. 

Thymol ... 20 parts 

Peppermint oil. . 10 parts 

Clove oil 5 parts 

Sage oil ....... . 5 parts 

Marjoram oil. . . 3 parts 

Sassafras oil .... 3 parts 

Wintergreen oil. 0.5 parts 

Coumarin 0.5 parts 

Alcohol, dil ... 1,000 parts 
A teaspoonful in a glass of water. 

II. — Tincture orris (1 

in 4) Imparts 

Lavender water. . . j part 

Tinct. cinnamon 

(1 in 8). ...... . 1 part 

Tinct. yellow cinch 

bark 1 part 

Eau de cologne. ... t parts 

Orris and Rose. — 

II. — Orris root 30 drachms 

Rose leaves 8 drachms 

Soap bark 8 drachms 

Cochineal 3} drachms 

Diluted alcohol. . 475 drachms 

Oil rose 30 drops 

Oil neroli 40 drops 


Myrrh Astringent. — 

IV. — Tincture myrrh 125 drachms 
Tincture benzoin. 50 drachms 
Tincture cinchona 8 drachms 

Alcohol 225 drachms 

Oil of rose 80 drops 


Borotonic. — 

V. — Acid boric... . 20 parts 

Oil wintergreen. 10 parts 

Glycerine 110 parts 

Alcohol 150 parts 

Distilled water 
enough to make 600 parts 

Sweet Salicyl.— 

VI. — Acid salicylic. . . 4 parts 

Saccharine 1 part 

Sodium bicar- 
bonate 1 part 

Alcohol 200 parts 

Foaming Orange. — 

VII. — Castile soap. . . 29 drachms 

Oil orange 10 drops 

Oil cinnamon.. . 5 drops 

Distilled water.. 80 drachmi 

Alcohol 90 drachms 

Australian Mint. — 

VIII. — Thymol 0.25 parts 

Acid benzoic. . . 3 parts 

Tincture eucalyp- 
tus 15 parts 

Alcohol 100 parts 

Oil peppermint. 0.75 parts 

Fragrant Dentine. — 

IX. — Soap bark 125 parts 

Glycerine 95 parts 

Alcohol 155 parts 

Rose water 450 parts 

Macerate for 4 days and add: 
Carbolic acid, 

cryst.. 4 parts 

Oil geranium. . . 0.6 parts 

Oil cloves 0.6 parts 

Ojl rose 0.6 parts 

Oil cinnamon.. . 0.6 paits 

I'ncturematany 45 parts 

Rose waoC? 450 parts 

Allow to stand 4 days; then filter. 

Aromnntiseptic. — 

X. — Thymol 20 parts 

Oil peppermint. 10 parts 

Oil cloves 5 parts 

Oil sage 5 parts 

Oil marjoram.. . 3 parts 

Oil sassafras. ... S parts 

Oil wintergreen. 0.5 parts 

Coumarin 0.5 parts 


Dil uted alcohol . 1 ,000 parts 

The products of the foregoing formulae 
are used in the proportion of 1 teaspoon* 
ful in a half glassful of water. 

Foaming. — 

XI. — Soap bark, powder 2 ounces 
Cochineal powder. 60 grains 
Glycerine 8 ounces 
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Alcohol 10 ounces 

Water sufficient 

to make 3^ ounces 

Mix the soap, cochineal, glycerine, 
alcohol, and water together; let macerate 
for several days; filter and flavor; if 
same produces turbidity, shake up the 
mixture with magnesium carbonate, and 


filter through paper. 

Odonter. — 

Xll. — Soap bark, powder 2 ounces 

Cutlbcar, powder. 4 drachms 

Glycerine 4 ounces 

Alcohol 14 ounces 

Water sufficient 
to make 32 ounces 


Mix, and let macerate with frequent 
agitation, for several days; filter; add 
flavor; if necessary filter again through 
magnesium carbonate or paper pulp. 


Sweet Anise. — 

XIII. — Soap bark 2 ounces 

Aniseed 4 drachms 

Cloves 4 drachms 

Cinnamon 4 drachms 

Cochineal 60 grains 

Vanilla 60 grains 

Oil of peppermint. 1 drachm 

Alcohol 16 ounces 

Water sufficient to 

make 32 ounces 


Reduce the drues to coarse powder, 
dissolve the oil of peppermint in the 
alcohol, add equal parts of water, and 
macerate therein the powders for 5 to 6 
days, with frequent agitation; place in 
percolator and percolate until 32 fluid- 
ounces have been obtained. Let stand for 
a week and filter through paper; if neces- 
sary to make it perfectly bright and 
clear, shake up with some magnesia. 


and again filter. 

Saponaceous. — 

XI V. — White castile soap 2 ounces 

Glycerine 2 ounces 

Alcohol 8 ounces 

Water 4 ounces 

Oil peppermint. . . 20 drops 

Oil wintergreen. . . 30 drops 


Solution of carmine N. F. suffi- 
cient to color. 

Dissolve the soap in the alcohol and 
water, add the otner ingredients, and 
filter. 

V. — Crystallized car 

bone acid . ..4 parts 

Kucalyptol 1 part 

Salol 2 parts 

Menthol 0.25 parts 

Thymol 0.1 part 

Alcohol 100 parts 

Dye with cochineal cl 4 per cent). 


Jackson’s Mouth Wash, Fresh lemon 
peel, 10 parts; fresh sweet orange peel, 
10 parts; angelica root, 10 parts; guaia- 
cum wood, 30 parts; balsam of Tolu, 1^ 
parts; benzoin, 12 parts; Peruvian bal* 
sam, 4 parts; myrrh, 3 parts; alcohol (90 
per cent), 500 parts. 

Tablets for Antiseptic Mouth Wash. — 
Heliotropine, 0.01 part; saccharine, 
0.01 part; salicylic acid, 0.01 part; men- 
thol, 1 part; milk sugar, 5 parts. These 
tablets may be dyed green, red, or blue, 
with chlorophyll, eosine, and indigo o»r* 
mine, respectively. 


Depilatories 

Depilatory Cream. — The depilatory 
cream largely used in New York hospi- 
tals for the removal of haik from the skin 
previous to operations: 


I. — Barium sulphide. ... 3 parts 

Starch 1 part 


Water, sufficient quantity. 

The mixed powders are to be made 
into a paste wi^h water, and applied in a 
moderately thii k layer to the parts to be 
denuded of hair, the excess ot the latter 
having been previously trimmed off with 
a pair of scissors. From time to time a 
small part of the surface should be ex- 
amined, and when it is seen that the 
hair can be removed, the mass should 
be washed off. The barium sulphide 
should be quite fresh. It can be pre- 
pared by making barium sulphate and 
Its own weight of charcoal into a paste 
with linseed oil, rolling the paste into the 
shape of a sausage, and placing it upon a 
bright fire to incinerate. When it has 
ceased to burn, and is a white hot mass, 
remove from the fire, cool, and powder. 

The formula is given with some re- 
serve, for preparations of this kiiid are 
usually unsafe unless used with great 
care. It should be removed promptly 
when the skin begins to bun.. 


II. — Barium sulphide.. . . 25 parts 

Soap 5 parts 

Talc 35 parts 

Starch. . 35 parts 

Benzaldeh.vde suf- 
ficient to make.. . 120 parts 


Powder the solids and mix. To use 
to a part of this mixture add 3 parts of 
water, at the time of its application, and 
with a camel’s-hair pencil paint the mix- 
ture evenly over the spot to be freed of 
hair. Let remain in contact witn the 
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skin for 5 minutes, then wash off with a 
sponge, and in the course of 5 minutes 
longer the hair will come off on slight 
friction with the sponge. 

DETERGENTS: 

Industry has been using detergents for 
many years, but with the development of 
organic materials other than soaps for 
laundry and cleaning, the word has be- 
come part of the household vocabulary. 
The increasing popularity of the synthetic 
fabrics has led to the demand for these 
types of cleansers. In many instances 
these detergents have been combined with 
aoaps and other cleansers. 

Dishwashing Machines. — 

I. — Sulphonated alcohol . . 6 parts 

Trisodium phosphate. . 60 parts 
Tetrasodium pyro- 
phosphate 35 parts 

n. — Trisodium phosphate 40% 

Sodium carbonate 27% 

Sodium bicarbonate 20% 

Sodium hydroxide 3% 

Soap 8% 

Hydrocarbon sulphonate. . 2% 

Carpet and Upholstery. — 

I. — Sodium laurel sulfate. ... 25% 

Sodium scsquicarbonate . . 75% 

II. — Trisodium phosphate. . . . ii% 

Alcohol... . 10i% 

Fatty alcohol sulfate. . li% 

Water .86% 

Dilute 1 to 20 for upholstery, 1 to 10 for 
carpets. 


Hand Cleaners. — 

I. — Sodium alkyl aryl sul- 

phonatc 2% 

Soap chips 8% 

Water 00% 

II. — Dirt and grease can be rubbed from 
the hands with polyvinyl alcohol. 

III. — White soap chips. ... 30 parts 

Colloidal clay 30 parts 

Santomerse 10 parts 

Lanolin 5 parts 

Corn meal 25 parts 

Perfume 1 part 


Scouring Powder. — 


I. — Sodium silicate 

Sodium carbonate 

Santomerse 

Cocoa nut-oil soap 

Abrasives 

Pine oil 

W’ater 

II. — Nacconol 

Abrasives 

Sodium metaphosphate. .. 


2i% 

3i% 

li% 

5% 

8S% 

i% 

2 % 


90% 


Shampoo. — The synthetic detergenta 
have largely replaced soaps for shampoo, 
especially the highly sudsing sodium 
lauryl sulfate, or sodium alkyl aryl sul- 
phonate. 

Wall Cleaners. — 

I. — Powdered white soap. ... 5% 

Sodium lauryl sulfate 1% 

Water 34% 

II. — Sulfated fatty alcohol .. . 10% 

Ammonia 20% 

Water 70% 

III. — Isopropyl alcohol 4% 

Wetting agent (Tergitol 7) 3% 
Nacconol (detergent) .. . 2% 

Tetrasodium phosphate. . 1% 

Water 90% 

There are innumerable situations in 
which detergents are replacing soap. 
DIAMOND TESTS: 

See also Gems and Jewelers' For* 
mulas. 

To Distinguish Genuine Diamonds.^ 
If characters or marks of any kind are 
drawn with an aluminum pencil on glass, 
porcelain, or any substance containing 
silex, the marks cannot be era.sed by 
rubbing, however energetic the friction, 
and even acids will not cause them to dis- 
appear entirely, unless the surface is en- 
tirely freed from greasy matter, which 
can be accomplished by rubbing with 
whiting and passing a moistened cloth 
over the surface at the time of writing. 
Sov in order to distinguish the true dia- 
mond from the false, it is necessary only 
to wipe the stone carefully and trace a 
line on it with an aluminum pencil, and 
then rub it bri.skly with a moistened cloth. 
If the line continues visible, the stone is 
surely false. If, on the contrary, the stone 
is a true diamond, the line will disappear 
without leaving a trace, and without in- 
ju^ to the stone. 

The common tost for recognizing the 
diamond is the file, which does not cut it, 
though it readily attacks imitations. 
There are other stones not affeeted by 
the file, but they have cliaraelcTistics of 
color and other efFecls by which they are 
readily distinguished. 

This test should be confirmed by 
others. From the following the reader 
can select the most convenient: 

A piece of glass on which the edge of a 
diamond is drawn, will be cut without 
much pressure; a slight blow is suffi- 
cient to separate the glass. An imita- 
tion may scratch the glass, but this will 
not be cut as with the diamond. 
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If a small drop of water is placed upon 
the face of a diamond and moved about ! 
by means of the point of a pin. it will 
preserve its globular form, provided the 
stone is clean and dry. If tfie attempt is 
made on glass, the drop will spread. 

A diamond immersed in a glass of 
water will be distinctly visi!)le, and will 
shine clearly through the liquid. The 
imitation stone will be confounded with 
the water and will be nearly invisible. 

By looking through a diamond wdth a 
glass at a black point on a sheet of white 

aper, a single distinct point will be seen. 

everal points, or a foggy point will ap- 
pear if the stone is spurious. 

Hydrofluoric acid dissolves all imita- 
tions, but has no effect on true diamonds. 
This acid is kept in gutta-percha bot- 
tles. 

For an eye practiced in comparisons 
it is not diflicult to discern that the facets 
in the cut of a true diamond are not as 
regular as are those of the imitation; for 
in cutting and polishing the real stone an 
effort is made to preserve the original as 
much as possible, preferring some slight 
irregularities in the planes and edges to 
the loss in the weight, for w'c all know 
that diamonds are sold by weight. In an 
imitation, however, wdiether of paste or 
another less valuable stone, there is al- 
ways an abundance of cheap material 
which may be cut aw’ay and thereby 
form a perfect-appearing stone. 

"J'ake a piece of a fabric, striped red 
and white, and draw the stone to be 
tested over the colors. If it is an imi- 
tation, the colors will be seen through it, 
while a diamond will not allow’ them to 
be seen. 

A genuine diamond, rubbed 'on wood 
or met'il, after having boon previously 
exposed to the light of the electric arc, 
becorne-s phosphorescent in darkness, 
which docs not occur with iniilations. 

Heat the stone to be Icsltxl, after giving 
it a coaling of borax, and let it fall into 
cold w’aler. A diainoinl will undergo 
the test w'ilhont the slightest dam.ige; 
the glass wull be broken in pieces. 

Finally, try with the fingers to crush 
an imitation and a genuine diamond be- 
tween tw’o coins, and you will soon .see 
-the difference. 

DIAMOND CEMENT: 

See Adhesives, under Jewelers’ Ce 
ments. 

DIARRHEA IN BIRDS: 

See Veterinary Formulas. 

DIARRHEA REMEDIES: 

See Cholera Remedies. 


Die Venting. — Many pressmen have 
.spent hours and days in the endeavor to 
produce sharp and full impressions on 
figured patterns. If all the aeep recesses 
in deep-figured dies are vented to allow 
the air to escape when the blow is 
struck, it will do much to obtain perfect 
impressions, and requires only half the 
force that is necessary in un vented dies. 
This is not known in many shops and 
consequently this little air costs much in 
power and worry. 


DIGESTIVE POWDERS AND TAB- 
LETS. 

I. — Sofliiim bicarbonate. 93 parts 
Sodium chlorate ... 4 parts 

Calcium carbonate. . 3 parts 

Pepsin 5 parts 

Ammonium carbon- 
ate ... 1 part 

II. — Sodium bicarbonate. 120 parts 
Sodium chlorate. ... 5 parts 

Sal physiologic (see 

below ) 4 parts 

Magnesium carbon- 
ate ... 10 parts 

III. — Pepsin, saccharated 

(U. S. P.) 10 drachms 

Pancrcatin 10 drachms 

Diastase 50 drachms 

Acid, lactic 40 drops 

Sugar of milk 40 drachms 

IV. — Pancrcatin 3 parts 

Sodium bicarbonate. 15 parts 
Milk sugar 2 parts 


Sal Physiologicum. — The formula for 
this ingredient, the so-called nutritive 
salt {N ahrsalz)^ is as follows: 


Calcium phosphate. 40 parts 
Potassium sulphate. 2 parts 
Sodium phosphate. . 20 parts 
Sulphuric, precipita- 
ted 5 parts 

Sodium clilorate. ... 60 parts 
Magnesium phos- 
phate 5 parts 

Carlsbad salts, arti- 
ficial 60 parts 

Silicic acid 10 parts 

Calcium fluoride.. . . 2A parts 

Digestive Tablets. — 

Powdered double re- 
fined sugar. . . 300 parts 

Subiiilratc bismuth 60 parts 
Saccharated pepsin 45 part.s 
Pancreatm 45 parts 

Mucilage 35 parts 

Ginger 30 parts 


Mix and divide into suitable sizes- 
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DIOGEN DEVELOPER: 

Sec Photography. 

DIP FOR BRASS: 

See Plating and Brass. 

DIPS: 

See Metals. 

DIPS FOR CATTLE: 

See Disinfectants and Veterinary For- 
mulas. 

DISH WASHING: 

See Household Formulas 


Disinfectants 


Disinfecting Fluids. — 

I. — Creosote 40 gallons 

Rosin, powdered. . . 56 pounds 

Caustic soda lye,38® 

Tw 9 gallons 

Boiling water .... 12 gallons 

Methylated spirit. . 1 gallon 

Black treacle 14 pounds 


Melt the rosin and add the creosote; 
run in the lyes; then add the matter and 
methylated spirit mixed together, and 
add the treacle; boil all till dissolved and 
mix well together. 

II. — Hot water 120 pounds 

Caustic soda lye, 38® 

B 120 pounds 

Rosin 300 pounds 

Creosote 450 pounds 

Boil together the water, lye, and rosin, 
till di.ssolved; turn off steam and stir in 
the creosote; keep on steam to nearly 
boiling all the time, but so as not to boil 
over, until thoroughly incorporated. 

III. — Fresh - made soap 

(hard yellow) ... 7 pounds 

Gas tar 21 pounds 

Water.with 2 pounds 

soda 21 pounds 

Dissolve soap (cut in fine shaving.s) 
in the gas tar; then add slowly the .soda 
and water which has been dissolved. 

IV. — Rosin 1 cwt. 

Caustic soda lye, 18® 

B.. .. 16 gallons 

Black tar oil ^ gallon 

Nitro- naphthalene 
dissolved in boil- 
ing water (about 

i gallon) 2 pounds 

Melt the rosin, add the caustic lye; 
then stir in the tar oil and add the nitro- 
naphthalene. 


V. — Camphor I ounce 

Carbolic acid (75 

percent) 12 ounces 

Aqua ammonia 10 drachms 

Soft salt water 8 drachms 

To be diluted when required for use. 

VI. — Heavy tar oil 10 gallons 

Caustic soda dis- 
solved in 5 pilous 
water 600® F 30 pounds 


Mix the soda lyes with the oil, and hrat 
the mixture gently with constant stir- 
ring; add, when just on the boil, 20 
pounds of refuse fat or tallow and 20 
pounds of soft soap; continue the heat 
until thoroughly saponified, and add 
water gradually to make up 40 gallons. 
Let it settle; then decant the clear liquid. 

Cresylic Acid Disinfectant. — When coal- 
tar is distilled, one of the higher boiling 
point derivatives is cresylic acid. It has 
less phenol than does cresol, and is so dif- 
ficult to dissolve in water, that it is conse- 
quently emulsified with soaps. The fol- 
lowing procedure is recommended for 
producing a highly effective emulsion: 


Soya bean oil 8J lbs. 

Caustic soda 1.2 lbs. 

Cresylic acid 15.8 lbs. 

Water 3.9 lbs. 


Mix the cresylic acid with the soya bean 
oil and heat to 75® C. Dissolve the caus- 
tic soda in the water, add it to the above 
mixture, and continue heating until three 
parts of the mixture forms a clear solution 
when mixed with 97 parts of water. 

An even stronger disinfectant solution 
can be made if the cresylic acid is obtained 
from the distillation of petroleum, rather 
than from coal tar. For a water solution, 
use the following formula: 


Potassium castor-oil soap . 38% 

Cresylic acid 51% 

Anhydrous isopropyl 

alcohol 11% 

For an emulsion, prepare the disinfectants 
as follows: 

Cresylic acid 70% 

Soap 25% 

Alcohol 6% 

DISINFECTING POWDERS. 

I. — Sulphate of iron. . 100 parts 
Sulphate of zinc 50 parts 
Oak bark, powder. 40 parts 

Tar 5 parts 

Oil 5 parts 


II. — Mix together chloride of lime and 
burnt umber, add water, and set on plates. 
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Blue Sanitary Powder. — 


Powdered alum 2 pounds 

Oil of eucalyptus. . . 12 ounces 

Rectified spirits of 

tar 6 ounces 

Rectified spirit of 

turpentine 2 ounces 

Ultramarine blue 

(common) } ounces 

Common salt 14 pounds 


Mix alum with about 3 pounds of salt 
in a large mortar, gradually add oil of 
eucalyptus and spirits, then put in the 
ultramarine blue, and lastly remaining 
salt, mixing all well, and passing through 
a sieve. 

Carbolic Powder. (Strong). — Slaked 
lime in fine powder, 1 cwt.; carbolic acid, 
75 per cent, 2 gallons. 

Color with aniline dve and then pass 
through a moderately fine sieve and put 
into tins or casks and keep air-tight. 

Pink Carbolized Sanitary Powder. — 


Powdered alum. . 6 ounce.s 

Powdered green cop- 
peras 5 pounds 

Powdered red lead . 5 pounds 

Calvert’s No. 5 car- 
bolic acid 12J pounds 

Spirit of turpentine. IJ pounds 

Calais sand 10 pounds 

Slaked lime 60 pounds 


Mix carbolic acid with turpentine and 
sand, then add the other ingredients, 
lastly the slaked lime and, after mixing, 
pass through a sieve. It is advi.sable to 
use lime that has been slaked some time. 

DISINFECTANT SOLUTIONS 
FOR HOUSEHOLD USE: 

Camphor Gum . . .4 ounces 

Alcohol 10 ounces fl. 

Water 10 ounces fl. 

Calcium hypo- 
chlorite 10 ounces 

Oil cloves 2 drams 

Eucalyptol 2 drams 

Cut up the camphor and dissolve in the 
alcohol, then add the eucalyptol and oil 
cloves. This solution should be cold. 
Now dissolve in it the calcium hypo- 
chlorite. 

A few drops of this fluid on a piece of 
cloth and hung in the room is enough. 


Deodorants for Water-Closets. — 


I. — Ferric chloride 4 parts 

Zinc chloride 5 parts 

Aluminum chloride. 5 parts 


Calcium chloride. ... 4 parts 

Magnesium chloride . 3 parts 

Water suflicient to 

make 00 parts 

Dissolve, and add to each gallon 10 
grains thymol and J ounce oil of rose- 
mary, previously dissolved in about 0 
quarts of alcohol, and filter. 

II. — Sulphuric acid, 

fuming dO parts 

Potassium perman- 
ganate 45 parts 

Water 4,200 parts 

Dissolve the permanganate in the 
water, and add under the acid. This is 
said to be a most powerful disinfectant, 
deodorizer, and germicide. It should 
not be used where there are metal trim- 
mings. 

Formaldehyde for Disinfecting Books, 
Papers, etc. — The property of formal- 
dehyde of penetrating ail kinds of paper, 
even when folded together in several 
layers, may be ulilizeef for a perfect dis- 
infection of books and letters, especially 
at a temperature of 86® to 122® F. in a 
closed room. The degree of penetra- 
tion as well as the disinfecting power of 
the formaldehyde depend upon the 
method of generating the gas. Letters, 
paper in closed envelopes, are complete- 
ly disinfected only in 12 hours, books in 
24 hours at a temperature of 122® F. 
w'hen 70 cubic centimeters of formo 
chloral — 17.5 g. of gas — per cubic meter 
of space are used. Books must be stood 
up in such a manner that the gas can 
enter from the sides. Bacilli of typhoid 
preserve their vitality longer upon un- 
sized paper and on filtering paper than 
on other varieties. 

There is much difference of opinion 
as to the disinfecting and deodorizing 
power of formaldehyde when used to 
disinfect wooden tierces. While some 
have found it to answer well, others 
have got variable results, or failed of 
success. The explanation seems to be 
that those who have obtained poor re- 
sults have not allowed time for the dis- 
infectant to penetrate tlie pores of the 
wood, the method of application being 
wrong. The solution is thrown into the 
tierce, whicli is then steamed out at once, 
whereby the aldehyde is volatilized be- 
fore it has had time to do its work. If 
the formal and the steam, instead of 
being used in succession, were used to- 
gellicr, the steam would carry the dis- 
infectant into the pores of the wood 
But a still better plan is to give the alde- 
hyde more time. 





DISINFECTANTS 


Another point to be remembered in all 
oases of disinfection by formaldehyde is 
that a mechanical cleansing must pre- 
cede the action of the antiseptic. If 
there are thick deposits of organic mat- 
ter which can be casil} dislodged with a 
scrubbing brush, they can only he dis- 
infected by the use of large quantities 
of formaldehyde used during a long period 
of time. 

General Disinfectants. — 


I. — Alum 10 ounces 

Sodium carbonate . . 10 ounces 
Ammonium chloride 2 ounces 

Zinc chloride 1 ounce 

Sodium chloride. ... 2 ounces 


Hydrochloric acid, quantity sufB- 
cient. 

Water to make 1 gallon. 

Dissolve the alum in one half gallon 
of boiling water, and add the sodium 
carbonate; then add hydrochloric acid 
until the precipitate formed is dissolved. 
Dissolve the other salt in water and add 
to the previous solution. Finally add 
enough water to make the whole measure 
1 gallon, and filter. 

in use, this is diluted with 7 parts of 
water. 

II.— For the Sick Room. — In using 
this ventilate frequently: Guaiac, 10 parts; 
eucalyptol, 8 parts; phenol, 6 parts; men- 
thol, 4 parts; thymol, 2 parts; oil of 
cloves, 1 part; alcohol of 90 per cent, 
170 parts. 

Atomizer Liquid for Sick Rooms. — 


III. — Eucalyptol 10' 

Thyme oil 5 Parta 

Lemon oil 5 - by 

Lavender oil 5 


Spirit, 90 per cent. . . lioj 
To a pint of water a teaspoonful for 
evaporation. 

Non -Poisonous Sheep Dips.— Paste. — 
I. — Creosote (containing 
15 per cent to 20 
er cent of car- 

olic acid) 2 parts 

Stcarine or Yorkshire 

grease 1 part 

Caustic soda lyes, 
specific gravity, 

1340... 1 part 

Black rosin, 5 per cent to 10 per 

cent. 

Melt the rosin and add grease and soda 
yes, and then add creosote cold. 

II. — Creosote 1 part 

Crude hard rosin oil 1 part 

Put rosin oil in copper and heat to 


about 220° F., and add as much caustic 
soda powder, 98 per cent strength, as the 
oil will take up. The quantity depends 
upon the amount of acetic acid in the 
on. If too much soda is added it will 
remain at the bottom. When the rosin 
oil has taken up the soda add creosote, 
and let it stand. 

Odorless Disinfectants. — 


I. — Ferric chloride 4 parts 

Zinc chloride 5 parts 

Aluminum chloride . 5 parts 

Calcium chloride ... 4 parts 

Manganese chloride 3 parts 
Water C9 parts 


If desired, 10 grains thymol and 2 
fiuidrachms oil of rosemary, previously 
dissolved in about 12 fiuidrachms of al- 
cohol, may be added to each gallon. 


II. — Alum 10 parts 

Sodium carbonate . . 10 parts 

Ammonium chloride 2 parts 

Sodium chloride. . . 2 parts 

Zinc chloride 1 part 

Hydrochloric acid, sufficient. 
Water 100 parts 


Dissolve the alum in about 50 pai# 
boiling water and add the sodium cay 
bonatc. The resulting precipitate of 
aluminum hydrate di.ssolve with the aid 
of just sufficient hydrochloric acid, and 
add the other ingredients previously dis- 
solved in the remainder of the water. 

III. — Mercuric chloride. . . 1 part 

Cupric sulphate . 10 parts 

Zinc sulphate 50 parts 

Sodium chloride 05 parts 

Water to make 1,000 parts. 

Paris Salts. — The disinfectant known 
by this name is a mixture made from the 


following recipe: 

Zinc sulphate 49 parts 

Ammonia alum. . 49 parts 

Potash permanga- 
nate 1 part 

Lime 1 part 


The ingredients are fused together, 
mixed with a little calcium chloride, 
and perfumed with thymol. 


Platt’s Chlorides. — 

I. — Aluminum sulphate. 6 ounces 
Zinc chloride. . . .... ij ounces 
Sodium chloride. .. . 2 ounces 

Calcium chloride. . . 3 ounces 


Water enough to make 2 pints. 

11. — A more elaborate formula for a 
preparation said to resemble the proprie. 
tary article is as follows: 
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Zinc, in strips 

Lead carbonate .... 
Chlorinated lime. . . 
Magnesium carbon- 
ate 

Aluminum hydrate.. 
Potassium hydrate. . 
Hydrochloric acid . . 

Water 

Whiting, enough. 


4 ounces 
2 ounce.s 
1 ounce 

i ounce 
li ounces 
A ounce 
IG ounces 
IG ounces 


Dissolve the zinc in the acid; then add 
the other salts singly in the order named, 
letting each dissolve before the next is 
added. When all are dissolved add the 
water to the solution, and after a couple 
of hours add a little whiting to neutralize 
any excess of acid; then tiller. 

Zinc chloride ranks very low among 
disinfectants, and the use of such solu- 
tions as these, by giving a false sense of 
security from disease germs, may be the 
means of spreading rather than of check- 
ing the spread of sickness. 


Disinfecting Coating. — Carbolic acid, 
2 parts; manganese, 3 parts; calcium 
chloride, 2 parts; china clay, 10 parts; 
infusorial earth, 4 parts ; dextrin, 2 
parts; and water, 10 parts. 

DISTEMPER IN CATTLE: 

See Veterinary Formulas. 


make special varieties, or, as in the case 
of Indian meal, for cheapness. Rye 
flour would give a good flavor, but it 
dries slowly, and the bi.scuits would have 
to go through a special yiroccss of drying 
after baking, else they would mold and 
spoil. Dog bread must be made from 
good wheat flour, of a medium sort, 
mixed with 15 or IG per cent of sweet, dry 
chopped meat, well baked and dried like 
pilot bread or crackers. This is the rule 
for all the standard dog bread on the 
market. There are admixtures which 
affect more or less its nutritive value, 
such as salt, vegetables, chopped bones, 
or bone meal, phosphate of lime, and 
other nutritive salts. In preparing the 
dough and in baking, care must be taken 
to keep it light and porous. 

Log diseases and their reme- 
dies: 

See Veterinary Formulas. 

DOG SOAP: 

See' Soap. 

DONARITE: 

See Explosives. 

DOORS, TO CLEAN: 

See Cleaning Preparations and Meth- 
ods. 


DOG “NUISANCE”: 

A solution made by dissolving F/g tea- 
spoonfuls of “black leaf 40” in a gallon 
of water and sprayed on buslies and 
trees is a simple method of preventing 
dogs from detroying small evergreens 
and shrubs. 

DOG BISCUIT. 

The waste portions of meat and tallow, 
ineluding the skin and fiber, have for 
years been imported from South Ameri- 
can tallow factories in the form of blocks. 
Most of the dog bread consists principally 
of these remnants, chop]>cd and mixed 
with flour. They contain a good iieal of 
firm fibrous tissue, and a large percent- 
age of fat, but are lacking in nutritive 
salts, which mu.st be added to make good 
dog bread, just as in the ease of the meat 
flour made from the waste of meat ex- 
tract factories. Tlic flesh of dead ani- 
mals is not used by any reputable iiiariu- 
facturers, for the reason that it gives a 
dark color to the dough, has an unplca.s- 
ant odor, and if not properly sterilized 
would be injurious to dogs as a steady 
diet. 

Wheat flour, containing as little bran 
as possible, is generally used, oats,^ rye, 
or Indian meal being only mixed in to 


DOSES FOR ADULTS AND CHILDREN. 

The usual method pursued by medical 
men in calculating the doses of medicine 
for children is to average the dose in 
proportion to their approximate weight 
or to figure out a dose upon the assump- 
tion that at 12 years of age half of an 
adult dose will be about right. Calcu- 
lated on this ba.sis the doses for those 
under 12 will be in direct proportion to 
the age in years ])lus 12, divided into the 
age. By this rule a child 1 year old 
should get 1 plus 12, or 13, dividing 1, 
or -[4 an adult dose. If the child is 
2 years old it should get 2 plus 12, or 14, 
dividing 2, or \ cf an adult dose. A child 
of 3 years should get 3 plus 12, or 15, 
dividing 3, or jf of an adult dose. A child 
of 4 should get 4 plus 12, or IG, dividing 
4, or J of an adult dose. 

As both children and adults vary 
materially in size when of the same age 
the calculation by approximate weights 
is the more accurate way. Taking the 
weight of the average adult us 150 pounds, 
then a boy, man, or woman, whatever 
the age, weighing only 75 pounds should 
receive only one-half of an adult dose, 
and a man of 300 pounds, provided his 
weight is the result of a properly propor- 
tioned body, and not due to mere adipose 
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Utfsue, should be double that of the aver- 
age adult. If the weight is due to mere 
fat or to some diseased condition of the 
body, such a calculation would be entire- 
ly wrong. The object of the calculation 
is to get as nearly as possible to the 
amount of dilution the dose undergoes in 
the blood or in the intestinal contents of 
the patient. Each volume of blood should 
receive exactly the same dose in order to 
give the same results, other conditions 
being equal. 

DOSE TABLE FOR VETERINARY 
PURPOSES: 

See Veterinary Formulas. 

DRAWINGS, PRESERVATION OF. 

Working designs and sketches are eas- 
ily soiled and rendered unsuitable for 
further use. This can be easily avoided 
by coating them with collodion, to which 
24 per cent of stearine from a good stearine 
candle has been added. Lay the drawing 
on a glass plate or a board, and pour on 
the collodion, as the photographer treats 
his plates. After 10 or 20 minutes the 
design will be dry and perfectly white, 
possessing a dull luster, and being so well 
protected that it may be washed off with 
water without fear of spoiling it. 

DOUCHE POWDER FOR 
WOMEN: 

Lysol 12 drops 

Menthol ... .12 grains 

Boric acid 1 ounce 

Powdered potassium 

permanganate . . 12 grains 

Sodium bicarbonate, 
a quantity sufficient 
to make ... 6 ounces 

Powder the menthol and mix all in- 
gredients well together. Use two ounces 
of above powder to a quart of water. 

DUTCH CLEANER: 

Infusorial earth 
Soda ash 

Equal parts of both, mixed together* 

DUST LAYING POWDER: 

Sawdust 86 ounces 

Clay powder . . 18 ounces 

Starch 4 ounces 

Saturated solution of 
magnesium chloride 72 ounces 
Mix, heat and grind to powder. 

DUST PREVENTERS AND DUST 
CLOTHS: 

See Household Formulas. 


Dyes 

In accordance with the requirements 
of dyers, many of the following recipes 
describe dyes for large quantities of 
goods, but to make them equally adapted 
for the use of private families they are 
usually given in even quantities, so that 
it is an easy matter to ascertain the quan- 
tity of materials required for dyeing, when 
once the weight or the goods is known, 
the quantity of materials used being re- 
duced in proportion to the smaller quan- 
tity of goods. 

EmiMoy soft water for all dyeing pur- 
poses, if it can be procured, using 4 gal- 
lons water to 1 pound of goods; for larger 
quantities a little less water will do. Lei 
all the implements used in dyeing be kept 
perfectly clean. Prepare the goods by 
scouring well with soap and water, wash- 
ing out the soap well, and dipping in warm 
water, Ixjfore immersion in the dye or 
mordant. Goods should be well aired, 
rinsed, and properly hung up after dye- 
ing. Silks and fine goods should be ten- 
derly Imndlcd, otherwise injury to the 
fabric will result. 

Aniline Black. — Water, 20 to 30 parts; 
chlorate of potassa, 1 part; sal ammo 
niac, 1 part; chloride oi copper, 1 part; 
aniline and hydrochloric acid, each 1 part, 
previously mixed together. It is essen- 
tial that the preparation should be acid, 
and the more acid it is the more rapid 
will be the production of the blacks; if 
too much so, it may injure the fabric, 
'^rhe fabric or yarn is dried in agnng 
rooms at a low temperature for 24 hours, 
and washed afterwards. 

Black on Cotton. — For 40 pounds 
oods, use sumac, 30 pounds; boil J of an 
our; let the goods steep overnight, and 
immerse them in limcwaler, 40 minutes, 
remove, and allow them to drip J of an 
hour; add copperas, 4 pounds, to the sumac 
liquor, and dip 1 hour more; next work 
them through limewater for 20 minutes; 
tlien make a new dye of logw^ood, 20 
pounds, boil 2} hours, and enter the 
goods 3 hours; then add bichromate of 
potash, 1 pound, to the new dye, and dip 
hour more. Work in clean cold water 
nd dry out of the sun. 

Black Straw Hat Varnish. — Best al 
cohol, 4 ounces; pulverized black seal- 
ing wax, 1 ounce. Place in a phial, and 
put the phial into a warm place, stirring 
or shaking occasionally until the wax is 
dissolved. Apply it when warm before 
the fire or in the sun. This makes a 
beautiful gloss. 
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Chrome Black for Wool. — For 40 
pounds of goods, use blue vitriol, 3 
pounds; boil a short time, then dip the 
wool or fabric } of an hour, airing fre- 
quently. Take out the goods, and make 
a dye with logwood, 24 pounds; boil } 
hour, dip f of an hour, air the goods, ana 
dip } or an hour longer; then wash in 
strong soapsuds. A good fast color. 

Black Dye on Wool, for Mixtures. — 
For 50 pounds of wool, take bichromate 
of potash, 1 ipound, 4 ounces; ground 
argal, 15 ounces; boil together and put 
in the fabric, stirring well, and let it re- 
main in the dye 5 hours. Take it out, 
rinse slightly in clean water, then make a 
new dye, into which put logwood, 1 J 
ounds. Boil 1^ hours, adding cham- 
er lye, 5 pints. Let the fabric remain 
in all night, and wash out in clean water. 

Bismarck Brown. — Mix together 1 
pound Bismarck, 5 gallons water, and 
f pound sulphuric acid. This paste 
dissolves easily in hot water and may be 
used directly for dyeing. A liquid dye 
may be prepared by making the bulk of 
the above mixture to 2 gallons with alco- 
hol. To dye, sour with sulphuric acid; 
add a q^uantity of sulphate of soda, im- 
merse tne wool, and add the color by 
small portions, keeping the temperature 
under 212® F. Very interesting shades 
may be developed by combining the color 
with indigo paste or picric acid. 

Chestnut Brown for Straw Bonnets. — 
For 25 hats, use ground sanders, H 
pounds; ground curcuma, 2 pounds; 
powdered gallnuts or sumac, } pound; 
rasped logwood, pound. Boil to- 
getner with the hats in a large kettle (so 
as not to crowd), tor 2 hours, then with- 
draw the hats, rinse, and let them re- 
main overnight in a bath of nitrate of 
4° Be., when they are washed. A darker 
brown may be obtained by increasing the 
quantity of sanders. To give the nals 
til e desired luster, they arebjushed with 
a brush of couchgrass, when dry. 

Cinnamon or Brown for Cotton and 
Silk.— Give the goods as much color, 
from a solution of blue vitriol, 2 ounces, 
to water, 1 gallon, as they will take up 
in dipping 15 minutes; then turn them 
through limewater. This will make a 
beautiful sky blue of much durability. 
The fabric should next be run through a 
solution of prussiate of potash, 1 ounce, 
to water, 1 gallon. 

Brown Dye for Cotton or Linen. — Give 
the pieces a mixed mordant of acetate of 
alumina and acetate of iron, and then 


dye them in a bath of madder, or madder 
and fustic. When the acetate of alu- 
mina predominates, the dye has an 
amaranth tint. A cinnamon tint is ob- 
tained by first giving a mordant of alum, 
next a madder oath, then a bath of fustic, 
to which a little green copperas has been 
added. 

Brown for Silk, — Dissolve annatto, 
1 pound; pearlash, 4 pounds, in boiling 
water, and pass the silk through it for 2 
hours; then take it out, squeeze well, 
and dry. Next give it a mordant of 
alum, and pass through a bath of bra- 
zil wood, and afterwards through a bath 
of logwood, to which a little green cop- 
peras has been added; wring it out and 
dry; afterwards rinse well. 

Brown Dye for Wool. — This may be 
induced by a decoction of oak bark, with 
variety of shade according to the quan- 
tity employed. If the goods be first 
passed through a mordant of alum the 
color will be brightened. 

Brown for Cotton. — Catechu or terra 
iaponica gives cotton a brown color; 
blue vitriol turn.s it to the bronze; green 
copperas darkens it, when applied as a 
mordant and the stuff is boiled in the 
bath. Acetate of alumina as a mordant 
brightens it. The French color Car- 
melite is given with catechu, 1 pound; 
verdigris, 4 ounces; and sal ammoniac, 
5 ounces. 

Dark Snuff Brown for Wool, — For 50 
pounds of goods, take camwood, 10 
pounds, boil for 20 minutes, then dip the 
goods for } of an hour; take them out, 
and add to the dye, fustic, 25 pounds, 
boil 12 minutes, and dip the goods } of 
an hour; then add blue vitriol, 10 ounces, 
copperas, 2 pounds, 8 ounces; dip again 40 
minutes. Add more copperas if the 
shade is required darker. 

Brown for Wool and Silk. — Infusion 
or decoction of walnut peels dyes woof 
and silk a brown color, which is bright- 
ened by alum. Horse-chestnut peels 
also impart a brown color; a mordant of 
muriate of tin turns it on the bronze, and 
sugar of lead the reddish brown. 

Alkali Blue and Nicholson’s Blue. — 
Dissolve 1 pound of the dye in 10 gallons 
boiling water, and add this by small por- 
tions to the dye bath, wh’ch shoula be 
rendered alkaline by borax. The fabric 
should be well worked about between 
each addition of the color. The tem- 
perature must be kept under 212® F. 
To develop the color, wash with watc* 
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and pass through a bath containing 
sulphuric acid. 

Aniline Blue. — To 100 pounds of fabric, 
dissolve 1} pounds aniline blue in 3 
quarts hot alcohol, strain through a filter, 
and add it to a bath of 130° F.; also 10 
pounds Glauber’s salts, and 5 pounds 
acetic acid. Immerse the goods’ and 
handle them well for 20 minutes. Next 
heat slowly to 200° F.; then add 5 
pounds sulphuric acid diluted with water. 
Let the whole boil 20 minutes longer; 
then rinse and dry. If the aniline be 
added in 2 or 3 proportions during the 
process of coloring, it will facilitate the 
evenness of the color. 

Blue on Cotton. — For 40 pounds of 

g oods, use copperas, 2 pounds; boil and 
ip 20 minutes; dip in soapsuds, and 
return to the dye 3 or 4 times; then 
make a new bath with prussiate of pot- 
ash, i pound; oil of vitriol, IJ pints; 
boil i hour, rinse out and dry. 

Sky Blue on Cotton. — For GO pounds 
of goods, blue vitriol, 5 pounds. Boil a 
short time, then enter tne goods, dip 3 
hours, and transfer to a bath of strong 
limewater. A fine brown color will be 
imparted to the goods if they are then 
put through a solution of prussiate of 
potash. 

Blue Dye for Hosiery. — One hundred 
pounds of wool are colored with 4 pounds 
Guatemala or 3 pounds Bengal 'indigo, 
in the soda or wood vat. Then boil in 
a kettle a few minutes, 5 pounds of cud- 
bear or 8 pounds of archil paste; add 1 
pound of soda, or, better, 1 pail of urine; 
then cool the dye to about 170° F. and 
enter the wool. Handle well for about 
20 minutes, then take it out, cool, rinse, 
and dry. It makes no difference 
whether the cudbear is put in before or 
after the indigo. Three ounces of ani- 
line purple dissolved in alcohol, ^ pint, 
can be used instead of the cudbear. 
Wood spirit is clicaper than alcohol, and 
is much used by dyers for the purpose of 
dissolving aniline colors. It protliicesa 
very pretty shade, but should never be 
used on mixed goods which have to be j 
bleached. 

Dark- Blue Dye. — ^This dye is suitable 
for thibets and lastings. Boil 100 pounds 
of the fabric for 1 A hours in a solution of 
alum, 25 pounds; tartar, 4 pounds; mor- 
dant, 6 pounds; extract of indigo, G 
pounds; cool as usual. Boil in fresh 
water from S to 10 pounds of logwood, 
in a bag or otherwise, then cool the dye 
to 170° F. Reel the fabric quickly at 


firs^ then let it boil strongly for 1 houf 
This is a very good imitation of indiga 
blue. 

Saxon Blue, — For 100 pounds thibet 
or comb yarn, use alum, 20 pounds, 
cream of tartar, 3 pounds; mordant, 2 
pounds; extract of indigo, 3 pounds; or 
carmine, 1 pound, makes a better color. 
When all is dissolved, cool the kettle to 
180° F.; enter and handle quickly at 
first, then let the fabric boil A hour, or 
until even. Long boiling dims the color. 
Zephyr worsted yarn ought to be pre- 
parca, first, by boiling it in a solution 
of alum and sulphuric acid; the indigo 
is added afterwards. 

Logwood and Indigo Blue. — For 100 
pounds of cloth. Color the cloth first hy 
one or two dips in the vat of indigo blue, 
and rinse it well, and then boil it in a 
solution of 20 pounds of alum, 2 pounds 
of half-refined tartar, and 5 pounds of 
mordant, fur 2 hours; finally take it out aiul 
cool. In fresh water boil 10 pounds of 
good logwood for half an hour in a bag 
or otherwise; cool off to 170° F. before 
entering. Handle well over a reel, let it 
boil for half an hour; then take it out 
cool and rinse. This is a very firm 
blue. 

Blue Purple for Silk.— For 40 pounds 
of goods, take bichromate of potasli, 8 
ounces; aliini, 1 pound; dissolve all and 
bring the water to a boil, and put in tlie 
goocis; boil 1 hour. Then empty the 
dye, and make a new dye with logwood, 
8 pounds, or extract of logwood, I pound 
4 ounces, and boil in this 1 hour longer. 
Grade the color hy using more or less 
logwood, as dark or light color i ^ wanted. 

Blue Purple for Wool. — One hundred 
pounds of wool are first dipped in the 
blue vat to a light shade, then boiled in 
a solution of 15 pounds of alum and 3 

f )onnds of Indf - refined tartar, for 11 
lOurs, the wool taken out, cooled, and 
let stand 24 hours. Tlien boil in fresh 
water 8 pounds of powdered cochineal 
for a few minutes, cool the kettle to 170° 
F. Handle the prepared wool in this 
j for 1 hour, when it is ready to cool, rinse 
and dry. By coloring first wdlli cochi- 
neal, as aforesaid, and finishing in the 
blue vat, the fast purple or dahlia, so 
much admired in German broadcloths, 
will be produced. Tin acids must not 
be used in this color. 

To Make Extract of Indigo Blue. — 
Take of vitriol, 2 pounds, and stir into it 
finely pulverized indigo, 8 ounces, stir- 
ring briskly for the first half hour; then 
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cover up, And stir 4 or 5 times daily 
for a few days.^ Add a little pulverized 
chalk, stirnnff it up, and keep adding it 
as long as it ^ams; it will neutralize the 
acid. Keep it closely corked. 

Light Silver Drab. — For 50 pounds of 
goods, use logwood, } pound; alum, about 
the same quantity; boil well, enter the 

g oods, and dip them for 1 hour. Grade 
le color to any desired shade by using 
equal parts o£ logwood and alum. 

GRAY DYES: 

Slate Dye for Silk. — For a small quan- 
tity, take a pan of warm water and 
about a teacupful of logwood liquor, 
pretty strong, and a piece of pearlasn the 
size of a nut; take gray-colored goods 
and handle a little in this liquid, and it is 
finished. If too much logwood is used, 
the color will be too dark. 

Slate for Straw Hats. — First, soak in 
rather strong warm suds for 15 minutes 
to remove sizing or stiffening; then rinse 
in warm water to get out the soap. 
Scald cudbear, 1 ounce, in sufficient 
water to cover the hat; work it in this 
dye at 180® F., until a light purple is 
obtained. .Have a vessel of cold water, 
blued with the extract of indigo, A ounce, 
and work or stir the bonnet in this until 
the tint pleases. Dry, then rinse out 
with cold w.ater, and dry again in the 
shade. If the purple is too <l<*ep in shade 
the final .slate will be loo dark. 

Silver Gray for Straw. — For 25 hats, 
select the whitest hats and soften them 
in a bath of crystallized soda to which 
some clean limewater has been added. 
Boil for 2 hours in a large vessel, using 
for a bath a decoction of the follow- 
ing: Alum, 4 pounds; tartaric arid, | 
pound; some amirioniacal cochineal, 
and carmine of indigo. A little sulphuric 
acid may be necessary in order to neu- 
tralize the alkali of the cochineal dye. If 
the last-mentioned ingredients ire used, 
let the hats remain for an hour longer in 
'he boiling bath, then rinse in slightly 
acidulated water. j 

Dark Steel. — Mix black and white 
wool together in the proportion of 50 
pounds of black wool to 7 A pounds of 
white. For large or small quantities, 
keep the same proportion, mixing care- 
fully and thoroughly. 

GREEN DYES: 

Aniline Green for Silk. — Iodine green 
or night green dissolves easily in warm 
water. For a liquid dye 1 pound may be 
dissolved in 1 gallon alcohol, and mixed 


with 2 gallons water, containing 1 ounce 
sulphuric acid. 

Aniline Green for Wool. — Prepare two 
baths, one containing the dissolved dye 
and a quantity of carbonate of soda or 
borax. In this the wool is placed, and 
the temperature raised to 212° F. A 
rayish green i.s produced, which must 
e orightened and fixed in a second balk 
of water 100° F., to which some acetic 
acid has been added. Colton requires 
preparation by sumac. 

Green for Cotton. — For 40 pounds «)f 
goods, use fustic, 10 pountls; blue vitriol, 

10 ounces; soft soap, 2^ quarts; and log- 
wood chips, 1 pound 4 ounces. So^ 
the logwood overnight in a brass vessel, 
and pu on the fire in the morning, 
adding tne other ingredients. When 
quite not it is ready for dyeing; enter the 
goods at once, and handle well. Differ- 
ent shades may be obtained by letting 
part of the goods remain longer in the 
dye. 

Green for Silk. — Boil green ebony in 
water, and let it settle. Take the clear 
liquor as hot as the hands can bear, and 
handle the goods in it until of a bright 
yellow. Take water and put in u litUc 
sulphate of indigo; handle goods in this 
till of the shade desired. The ebony may 
previously be boiled in a bag to prevent 
it from sticking to the silk. 

Green for Wool and Silk. — Take equal 
quantities of yellow oak and hickory 
bark, make a strong yellow bath by 
boiling, and shade to the desired tint by 
adding a small quantity of extract of 
indigo. 

Green Fustic Dye. — For 50 pounds of 
goods, use 50 pounds of fustic with alum, 

11 pounds. Soak in water until the 
strength is extracted, put in the good.s 
until of a good yellow color, remove the 
chips, and '>dd extract of indigo in small 
quantities at a time, until the color is 
satisfactory. 

PURPLE AND VIOLET DYES: 

Aniline Violet and Purple. — Acidulate 
the bath by sulpliuric acid, or use sul- 
phate of soda; boih these substances 
render the shade bluish. Dye at 212° F. 
To give a fair middle shade to 10 pounds 
of wool, a quantity of solution equal to 
1 to } ounces of the solid dye will be re- 
quired. The color of the dyed fabric is 
improved by \yashing in soap and water, 
and then passing through a bath soured 
by sulphuric acid. 

Purple, — For 40 pounds of goods, use 
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alum» S pounds; muriate of tin, 4 tea- 
cups; piuverized cochineal, 1 pound; 
cream of tartar, 2 pounds. Boil the 
alum, tin, and cream of tartar, for 20 
minutes, add the cochineal and boil 5 
minutes; immerse the goods 2 hours; re- 
move and enter them in a new dye /com- 
posed of brazil wood, 3 pounds; log- 
wood, 7 pounds; alum, 4 pounds, and 
muriate or tin, 8 cupfuls, adding a little 
extract of indigo. 

Purple for Cotton. — Get up a tub of 
hot logwood liquor, enter 8 pieces, give 
them 5 ends, and hedge put. Enter 
them in a clean alum tub, give them 5 
ends, and hedge out. Get up another 
tub of logwooa liquor, enter, give them 
6 ends, and hedge out; renew the alum 
tub, give 5 ends in that, and Bnish. 

Purple for Silk. — For 10 pounds of 
goods, enter the goods in a blue dve bath, 
and secure a li^t-blue color, ciry and 
dip in a warm solution containing alum, 
2^ pounds. Should a deeper color be 
required, add a little extract of Indigo. 

Solferino and Magenta for Woolen, 
Silk, or Cotton. — For 1 pound of woolen 
goods, magenta shade, grains, apothe- 
caries' weight, of aniline red, will oe re- 
quired. Dissolve in a little warm alco- 
hol, using, say, 6 fluidouaces, or about 0 
ills alcohol per ounce of aniline. Many 
vers use wood spirits because of its 
cheapness. For a solferino shade, use 
64 grains aniline red, and dissolve in 4 
ounces alcohol, to each 1 pound of goods. 
Cold water, 1 quart, will dissolve these 
small quantities of aniline red, but the 
cleanest and quickest way will be found 
^ using the alcohol, or wood spirits. 
Clean tne cloth and goods by steeping 
at a gentle heat in weak soapsuds, rinse 
in several masses of clean water and lay 
aside moist. The alcoholic solution of 
aniline is to be added from time to time 
to the warm ot hot dye bath, till the color 
on the goods is of the desired shade. 
The good& are to be removed from the 
dve bath before each addition^ of the 
afcoholic solution, and the bath is to be 
well stirred before the goods are re- 
turned. The alcoholic solution should 
be first dropped into a little water, and 
well mixed, and the mixture should then 
be strained into the dye bath, if the 
color is not dark enough after working 
from 20 to 30 minutes, repeat the re- 
moval of the goods from the bath, and 
the addition of the solution, and the re- 
immersion of the goods from 15 to 30 
minutes more, or until suited, then r>> 
move from the bath and rinse in several 


masses of clean water, and d/y in the 
shade. Use about 4 gallons water for 
dye bath for 1 pound oi goods; less water 
for larger quantities. 

Violet for Silk or Wool.— good violet 
dye may be given by passing the goods 
first through a solution of verdigris, then 
through a decoction of logwood, and 
lastly through alum water. A fast violet 
may be given by dyeing the goods crim 
son with cochineal, without alum or 
tartar, and after rin.** ng passing them 
through the indigo vat. Linens or cot- 
tons arc first galled with 18 per cent of 
gallnuts, next passed through a mordant 
of alum, iron liquor, and sulphate of 
copper, working them well, then worked 
in a madder bath made with an equal 
weight of root, and lastly brightened 
with soap or soda. 

Violet for Straw Bonnets. — ^T'ake alum, 
4 pounds; tartaric acid. 1 pound; chlor- 
ide of tin, i pound. Dissolve and boil, 
allowing the hats to remain in the boiling 
solution 2 hours; then aocl enough decoc- 
tion of logwood, carmine, and indigo to 
induce the desired shade, and rinse finally 
in water in which some alum has been dis- 
solved. 

Wine Color. — For 50 pounds of goods, 
use camwood, 10 pounds, and boil 20 
minutes; dip the goods ^ hour, boil again 
and dip 40 minutes; then darken with 
blue vitriol, 15 ounces, and 5 pounds of 
copperas. 

Lilac for Silk. — For 5 pounds of silk, 
use archil, 7i pounds, and mix well 
with the liquor. Make it boil J hour, 
and dip the silk quickly; then let it cool, 
and wash in river water. A fine half 
violet, or lilac, more or less full, will be 
obtained. 

RED, CRIMSON, AND PINK DYES: 

Aniline Red. — Inclose the aniline in 
a small muslin bag. Have a kettle ftin 
or brass) filled with moderately not 
water and rub the substance out. Then 
immerse the goods to be colored and in 
a short lime tliey are done. It improves 
the color to wring the goods out of strong 
soapsuds before putting them in the dye. 
This is a permanent color on wool or 

Bilk. 

Red Madder. — To 100 pounds of fabric, 
use 20 pounds of alum, 5 pounds of tar- 
tar, and 5 pounds of muriate of tin. 
When these are dissolved, enter the 
goods and let them boil for 2 hours, then 
take out, let cool, and lay overnight. 
Into fresh water, stir 75 pounds of good 
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madder, and enter the fabric at 120^ F. 
and bring h up to 200^ F. in the course 
of an hour. ^ Handle well to secure even- 
ness, then rinse and dry. 

Red for Wool. — For 40 pounds of 
goods, make a tolerably thicK paste of 
lac dye and sulphuric acid, and allow it 
to stand for a day. Then take tartar, 4 
pounds, tin liquor, 2 pounds 8 ounces, 
and 3 pounds of the paste; make a hot 
bath with sufficient water, and enter 
the goods for J hour; afterwards care- 
fully rinse and dry. 

Crimson for Silk. —For 1 pound of 
goods, use alum, 3 ounces; dip at hand 
neat i hour; take out and drain, while 
making a new dye, by boiling for 10 
minutes, cochineal, 3 ounces; bruised 
nutgabs, 2 ounces; and cream of tartar, 
J ounce, in 1 pail of water. When a 
little cool begin to dip, raising the heat 
to a boil, continuing to dip 1 hour. 
Wash and dry. 

Aniline Scarlet. — For every 40 poun<ls 
of goods, dissolve 5 pounds white vitriol 
(sulphate of zinc) at 180® F., place the 
goods in this bath for 10 minutes, then 
add the color, prepared by boiling for a 
few minutes, 1 pound aniline scarlet in 
3 gallons water, stirring the same con- 
tinually. This solution has to be fil- 
tered before being added to the bath. 
The goods remain in the latter for 15 
minutes, when they have become 
browned and must be boiled for another 
half hour in the same bath after the so- 
lution of sal ammoniac. The more of 
this is added the deeper will be the shade. 

Scarlet with Cochineal. — For 50 pounds 
of wool, yarn, or cloth, use cream of tar- 
tar, 1 pound 9 ounces; cochineal, pul- 
verized, 12 ounces; muriate of tin or 
scarlet spirit, 8 pounds. After boiling 
the dye, enter the goods, work them well 
for 15 minutes, then boil them IJ hours, 
slowly agitating the goods while I'oiling, 
wash in clean water, and dry out of the 
6un. 

Scarlet with Lac Dye. — For 100 
pounds of flannel or yarn, take 25 
pounds of ground lac dye, 15 pounds of 
scarlet spirit (made as per directions be- 
low), 5 pounds of tartar, 1 pound of flav- 
ine, or according to shade, 1 pound of tin 
crystals, 5 pounds of muriatic acid. Boil 
all for 15 minutes, then cool the dye to 
170® F. Enter the goods, and handle 
them quickly at first. Let boil 1 hour, 
and rinse while yet hot, before the gum 
and impurities harden. This color 
stands scouring with soap better than 


cochineal scarlet. A small quantity of 
sulphuric acid may be added to dissolve 
the gum. 

Muriate of Tin or Scarlet Spirit. — 
Take 16 pounds muriatic acid, 22® Be.; 

1 pound feathered tin, and water, 2 
pounds. The acid should be put in a 
stoneware pot, and the tin adaed, and 
allowed to dissolve. The mixture should 
be kept a few days before using. The 
tin is feathered or granulated by melting 
in a suitable vessel, and pouring it from 
a height of about 5 feet into a pailful of 
water. This is a most powerful agent 
in certain colors, such as scarlets, or- 
anges, pinks, etc. 

Pink for Cotton. — For 40 pounds of 
goods, use redwood, 20 pounds; muriate 
of tin, 2i pounds. Boil the redwood 1 
hour, turn off into a large vessel, add the 
muriate of tin, and put in the goods. 
Let it stand 5 or 10 minutes, and a good 
fast pink will be produced. 

Pink for Wool. — For 60 pounds of 

oods. take alum, 5 pounds 12 ounces; 

oil and immerse the goods 50 minutes; 
then add to the dye cochineal well pul- 
verized, 1 pound, 4 ounces; cream of 
tartar, 5 pounds; boil and enter the goods 
while boiling, until the color is satisfac- 
tory. 

YELLOW, ORANGE, AND BRONZE 
DYES: 

Aniline Yellow. — This color is slightly 
soluble in water, and for dyers* use may 
be used directly for the preparation of 
the bath dye, but is best used by dis- 
solving 1 poun,d of dye in 2 gallons alco- 
hol. Temperature of bath should be 
under 200® F. The color is much im- 
proved and brightened by a trace of sul- 
pJiuric acid. 

Yellow for Cotton. — For 40 pounds 
goods, use sugai of lead, 3 pounds 8 
ounces; dip the goods 2 hours. Make a 
new dye with bichromate of potash, 2 
pounds; dip until the color suits, wring 
out and dry. If not yellow enough re- 
peat the operation. 

Yellow for Silk. --For 10 pounds of 
goods, use sugar of lead, 7^ ounces; alum, 

2 pounds. Enter the goods, and let 
them remain 12 hours; remove them, 
drain, and make a new dye with fustic, 
10 pounds. Immerse until the color 
suits. 

Orange. — 1. — For 50 pounds of goods, 
use argal, 3 pounds; muriate of tin, 1 

a uart; Doil and dip 1 hour; then add to 
le dye, fustic, 25 pounds; madder, 2| 
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quarts; and dip again 40 minutes. If 
preferred, cochineal, 1 pound 4 ounces, 
may be used instead of the madder, as a 
better color is induced by it. 

II. -'For 40 pounds oi goods, use 
sugar of lead, 2 pounds, and boil 15 
minutes. When a little cool, enter the 
goods and dip for 2 hours, wring them 
out, make a fresh dye with bichromate 
of potash, 4 pounds; madder, 1 pound, 
and immerse until the desired color is 
secured. The shade may be varied by 
dipping in limewater. 

Bronze. — Sulphate or muriate of man- 
ganese dissolved in water with a little 
tartaric acid imparts a beautiful bronze 
tint. The stuff after being put through 
the solution must be turned through a 
weak lye of potash, and afterwards 
through another of chloride of lime, to 
brighten and fix it. 

rrussiate of copper gives a bronze or 
yellowish- brown color to silk. The piece 
well mordanted with blue vitriol may be 
passed through a solution of prussiate of 
potash. 

Mulberry for Silk. — For 5 pounds of 
silk, use alum, 1 pound 4 ounces; dip 50 
minutes, wash out, and make a dye with 
brazil wood, 5 ounces, and logwood, IJ 
ounces, bv boiling together. Dip in this 
i hour; then adci more brazil wood and 
logwood, equal parts, until the color 

SMtS. 

jBEATHER dyes. 

I. — Cut s^me white curd soap in small 
pieces, pour boiling water on tnern, and 
add a little pearlasli. When the soap is 
quite dissolved, and the mixture cool 
enough for the hand to bear, plunge the 
feathers into it, and draw them through 
the hand till the dirt appears s(|ueezed 
out of them; pass them tiiroiigh a clean 
lather with some blue in it; then rinse 
them in cold water with blue to give them 
a good color Bent them against the 
hand to sfiake off the water, and dry by 
shaking them near a fire. When perfect- 
ly dry, coil each fiber separately with a 
blunt knife or ivory folder. 

II. — Black. — Immense for 2 or 3 days 
in a bath, at first hot, of logwood, 8 
parts, and copperas ok acetate of iron, 
1 part. 

III. — Blue. — Same as 11, but with the 
indigo vat. 

IV. — Brown. — By using any of the 
brown dyes for silk or woolen. 

V. — Crimson, — A mordant of alum, 
followed by a hot bath of bra‘£.if wood, 
afterwards by a weak dye of cudbear. 


VI. — ^Fink or Rose. — With safflower 
or lemon juice. 

VII. — Plum. — With the red dye, fol 
lowed by an alkaline bath. 

VIII. — Red. — A mordant of alum, 
followed by a bath of brazil wood. 

IX. — Yellow. — A mordant of alum, 
followed by a bath of turmeric or weld. 

X. — Green. — Take of verdigris and 
verditer, of each 1 ounce; gum water, 
1 pint; mix them well and dip the feath- 
ers, they having been first soaked in hot 
water, into the said mixture. 

XI. — Purple. — Use lake and indigo. 

XII. — Carnation. — Vermilion and 
smalt. 

DYES FOR ARTIFICIAL FLOWERS. 

The French employ velvet, fine cam- 
bric, and kid for tne petals, and taffeta 
for the leaves. Very recently thin plates 
of bleached whalebone have been used 
for some portions of the artificial flowers. 

Colors and Stains. — T. — Blue. — Indigo 
dissolved in oil of vitriol, and the acid 
partly neutralized with salt of tartar or 
whiting. 

II. — Green. — A solution of distilled 
verdigris. 

III. — Lilac. — Liquid archil. 

IV. — Red. — Carmine dissolved in a 
solution of salt of tartar, or in spirts of 
hartshorn. 

V. — Violet. — Liquid archil mixed with 
a little salt of tartar. 

VI. — yellow. — Tincture of turmeric. 
The colors arc generally applied with 
the fingers. 

DYES FOR FURS: 

I. — Brown, — Use tincture of logwood. 

II. — Red, — Use ground brazil wood, 
J pound; water, 11 quarts; cochineal, 
\ ounce; boil the brazil wood in the 
water 1 hour; strain and add the cochi- 
neal; boil 15 minutes. 

III. — Scarlet. — Boil 1 ounce saffron 
in 4 pint of water, and pass over the 
work before applying the red. 

IV. — Blue. — Use logwood, 7 ounces; 
blue vitriol, 1 ounce; water, 22 ounces; 
boil. 

V. — Purple. — Use logwood, 11 ounces; 
alum, 6 ounces; water, 29 ounces. 

VI. — Green. — Use strong vinegar, 14 
ints; best verdigris, 2 ounces, grouna 
ne; sap green, J ounce; mix all to- 
gether and Doil. 
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DYES FOR HATS. 

The hats should be at first strongly 
galled by boiling a long time in a decoc- 
tion of galls with a little logwood so that 
the dye may penetrate into their sub- 
stance; after wnich a proper quantity of 
vitriol and decoction of logwood, with a 
little verdigris, are added, and the hats 
kept in this mixture for a considerable 
time. They are afterwards put into a 
fresh liquor of logwood, galls, vitriol, 
and verdigris, and, when the hats are 
costly, or of a hair which with difficulty 
takes the dye, the same process is re- 
peated a third time. For obtaining the 
most perfect color, the hair or wool is 
dyed tluc before it is formed into hats. 

The ordinary bajth for dyeing hats, em- 
ployed by London manufacturers, con- 
sists, for 12 dozen, of 144 pounds of 
logwood; 12 pounds of green sulphate of 
iron or copperas; 7X pounds verdigris. 
The logwood having been introduced 
into the copper and digested for some 
time, the copperas and verdigris are 
added in successive quantities, and in 
the above proportions, along with every 
successive 2 or 3 dozen of hats sus- 
pended upon the dripping machine. 
Each set of hats, after being exposed to 
the bath with occasional airings during 
40 minutes, is taken off the pegs, and laid 
out upon the ground to be more com- 
pletely blackened by the peroxydize- 
ment of the iron with the atmospheric 
oxygen. In 3 or 4 hours the dyeing is 
completed. When fully dyed, the hats 
arc well washed in running water. 

Straw hats or bonnets may be dyed 
black by boiling them 3 or 4 hours in a 
strong liquor of logwood, adding a little 
coppcra.s jccasion.ally. Let the bonnets 
remain in the liquor all night; then take 
out to dry in the air. If the black is not 
sati.sfactory, dye again after drying. 
Rub inside and out with a sponge 
moistened in fine oil; then block. 

L — Red Dye. — Boil ground brazil 
wood in a lyc of pota.sh, and boil yo\ 
straw hats in it. 

11. — Blue Dye. — Take a snfRcienl 
quantity of potash lye, 1 pound of litmus 
or hnemus, ground; make a cieepetion 
and then put in the straw, and boil it. 

TO DYE, STIFFEN, AND BLEACH 
FELT HATS. 

Felt hats are dyed by repeated im- 
mersion drawing and dipping in a hot 
watery solution of logwood, 3S parts; 
green vitriol, 3 parts; verdigris, 2 parts; 
repeat the immersions and drawing with 
exposure to the air IS or 14 times, or 


until the color suits, each step in the 
process lasting from 10 to 15 minutes. 
Aniline colors may be advantageously 
used instead of the above. For a stiffen- 
ing, dissolve borax, 10 parts; carbonate 
of potash, 3 parts, in hot water; then add 
shellac, 50 parts, and boil until all is dis- 
solved; apply with a sponge or a brush, 
or by immersing the hat when it is cold, 
and dip at once in very dilute sulphuric 
or acetic acid to neutralize the alkali an<l 
fix the shellac. Felt hats can be bleached 
by the use of sulphuric acid gas. 

LIQUID DYE COLORS. 

These colors, thickened with a little 
gum, may be used as inks in writing, oi 
as colors to tint maps, foils, artificial 
flowers, etc., or to paint on velvet; 

I. — Blue. —Dilute Saxon blue or sul- 

f ihatc of indigo with water. If required 
or delicate work, neutralize with chalk. 

II. — Purple. — Add a little alum to a 
strained decoction of logwood. 

III. — Green. — Dissolve sa^ green in 
water and add a little alum. 

IV. — ^Yellow. — Dissolve annatto in a 
weak lye of Mibcarbonate of soda or 
potash. 

V. — Golden Color. — Steep French 
berries in hot water, strain, and add a 
little gum and alum. 

VI. — Red. — Dissolve rarinine in am- 
monia, or in weak carbonate of potash 
water, or infuse powtlored (‘ochineal in 
water, strain, and add a little gum in 
w^ater. 

UNCLASSIFIED DYERS' RECIPES: 

To Cleanse Wool. — Make a hot bath 
composed of water, 4 parts; ammonia, 1 
part; enter the wool, teasing and opening 
it out to admit the full action of the 
liquid. After 20 minutes' immersion, 
remove from the liquid and allow' it to 
drain; then rinse in clean running w'ater, 
and spread out to <lry. The liquid is 
good for subsequent^ operations, only 
keep up the proportions, and use no 
soap. 

To Extract Oil Spots from Finished 
Goods. — Saturate the spot with benzine; 
then place two pieces of very soft blotting 
Xiapcr under and two upon it, press well 
with a hot iron, and the grease will be 
absorbed. 

New Mordant for Aniline Colors. — Im- 
merse the goods for some htuirs in a bath 
of cold water in which chloride or acetate 
of zinc has been dissolved until the solu- 
tion shows 2® Be. For the wool the 
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mordantiDff bath should be at. a boiling 
beat, and the goods should also be placed 
in a warm batn of tannin, 90^ F., for half 
an hour. In dyeing, a hot solution of 
the color must be used to which should 
be added, in the case of the cotton, some 
chloride of zinc, and, in tlie case of the 
wool, a certain amount of tannin solu- 
tion. 

To Render Aniline Colors Soluble in 
Water. — A solution of gelatin in acetic 
acid of almost the consistence of syrups 
is first made, and the aniline in fine is 
gradually added, stirring all the time so 
as to make a homogeneous paste. The 
mixture is then to be heated over a water 
bath to the temperature of boiling water 
and kept at that heat for some time. 

Limewater for Dyers' Use. — Put some 
lime, 1 pound, and strong limewater, IJ 
pounds, into a pail of water; rummage 
well for 7 or 8 minutes. Then let it 
rest until the lime is precipitated and the 
water clear; add this quantity to a tubful 
of clear water. 

To Renew Old Silks. — Unravel and 
put them in a tub, cover with cold water, 
and let them remain 1 hour. Dip them 
up and down, but do not wring; hang up 
to drain, ana iron while very <iamp. 

Fuller’s Purifier for Cloths. — Dry, 
pulverize, and sift the folloAving ingredi- 
ents: Fuller’s earth, 6 pounds; French 
chalk, 4 ounces; pipe clay, 1 pound. 
Make into a paste with^ rectifieu oil of 
turpentine, 1 ounce; alcohol, 2 ounces; 
melted oil .soap, lA pounds. Compound 
the inixiurc into cakes of any desired size, 
keeping them in water, or small woodeu 
boxes. 

To Fix Dyes. — Di.ssolve 20 ounces of 
elatin in w’aler, and add 3 ounces of 
ichromate of potash. This is done in a 
dark room. The coloring matter is then 
added and the goods submitted thereto, 
after which they are exposed to the action 
of liglit. The pigment thus becomes in- 
soluble in water and the color is fast. 

DYES AND DYESTUFFS. 

Prominent among natural clycstufTs is 
the coloring matter obtained from log- 
wood and kno\Mi a'> “haimalein.” The 
color-f()rining substance (or chroinogen), 
hceinatoxvlin, exists in the logwocxj 
partly free and partly as‘ a gineosidc. 
\Nhen pure, lurmalow lin forms nearly 
colorless crystals, l>ut on o\idati*)n, rs- 
peeially in the pre'>» nce of an alkali, it 
IS converted into the coloring matter 
hoernatein, which foriii'. colored hikes 
with metallic ba.scs, yielding violets. 


blues, and blacks with various mordants. 
Logwood comes into commerce in the 
form of logs, chips, and extracts. The 
chips are moistened with water and ex- 
posed in heaps so as to induce fermenta- 
tion, alkalies and oxidizing agents being 
added to promote the “curing” or oxida- 
tion. When complete and the chips have 
assumed a deep reddish-brown color, the 
decoction is made which is employed in 
dyeing. The extract offers convenience 
in transportation, storage, and use. It is 
now usually made from logwood chips 
that have not been cured. The chips are 
treated in an extractor, pressure often 
being used. The extract is sometimes 
adulterated with chestnut, hemlock, and 
quercitron extracts, and with gliiccse or 
molasses. 

Fustic is the heart- wood of certain 
.species of trees indigenous to the West 
Indies and tropical South America. It 
is .sold as chips and extract, yields a 
coloring principle which forms lemou- 
yellow lakes with alumina and is chiefly 
used in dyeing wool. Young fustic is 
the heart-wood of a sumac native to the 
shores of the Mediterranean, wli'ch 
yields an orange-colored lake with alum- 
ina and tin salts. 

Cutch, or catechu, is obtaine<I from 
the wood and pods of the Acacia catechu, 
and from the betel nut, both native in 
India. Cutch appears in commerce in 
dark-brown lumps, which form a dark- 
brown solution with water. It contain.s 
catec-lm-tannic acid, as tannin and 
catechin, and is extensively used in 
weighting black silks, as a monlaut ft)r 
certain basic coal-tar dyes, as a brown 
dye on cotton, and for calico printing. 

Indigo, which is obtained from the 
glucoside indican existing in the indigo 
plant and in woad, is one of the ohicst 
dyestuffs. It is obtained from the plant 
by a process of fermentation and oxida- 
tion. Indigo appears in commerce in 
dark-blue cubical cakes, varying very 
much in composition as they often con- 
tain indigo red and indigo brown, be- 
sides moisture, mineral matters, and 
glutinous substances. Consequently the 
color varies. Powdered indigo dissolves 
in concentrated fuming sulphuric acid, 
forming inono.siilplionic and disulphonic 
acifls. On neutralizing these solutions 
with sodium carbonate and precipitaling 
the indigo carmine with coinnion salt 
there is obtained the indigo extraef, solu- 
ble indigo, and indigo cariniiie of com- 
merce. True indigo earmine is the so- 
dium .salt of the disulphonic acid, and 
when sold dry it is callc<l “indigotme.” 
One of the most important of the reo^nt 
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‘*chsevemeii6t of chemistry is the synthetic 
pj*odu(^tiau of iodigo on a commercial 
scale. 

Arbficiai dyestuffs assumed preponder- 
4.ting importance with the discovery of 
the Blac color mauve by Perkin in 185G, 
ano fuchsine or magenta by Verguin in 
1S96, lor with each succeeding year other 
colors have been discovered, .mlil at the 
present time there are several thousand 
artificial organic dyes or colors on the 
market. Since the first of these were 
prepared from aniline or its derivatives 
the colors were known as “aniline dyer*” 
but as a large number are now p'*epare<l 
from other constituents of coal tar than 
aniline they are better called “coal-tar 
dyestuffs.” There are many schemes of 
classificiitlon. Benedikt-Kriecht divides 
them into 1, aniline or amine dyes; II, 
phenol dyes; III, azo dyes; IV, quino- 
line and acridine derivatives; V, anthra- 
cene dyes; and VI, artificial indigo. 

Of tne anthracene dyes, the alizarine is 
the most important, since this is the 
coloring principle of the madder. The 
synthesis of alizarine from antiiracene 
was effected by Grabe and Liebennanu 
in 18(58. This discovery produced a 
complete revolution in calico printing, 
turkey-red dyeing, and in tho manu- 
facture of madder preparations. IMadder 
finds to-day only a very limited ipplica- 
tion in the dyeing of wool. 

In textile dyeing and printing, sub- 
stances called mordant.s are largely used, 
either to fix or to develop the color on 
the fiber. Substances of niiner il origin, 
such as salts of aluniinuin, chrorniurn, 
iron, copper, anliinony, an,d fin, prin- 
cipally, and many others to a l*>ss extent 
and of organic origin, like acetic, oxalic, 
citric, tartaric, and lactic acid, sulpho- 
nated oils, and tannins are employed as 
mordants. 

Iron liquor, known as black liquor or 
pyrolignite of iron, is made by dissolving 
scrap iron in pyroligneous acid It is 
used as a mordant in dyeing siiks and 
cotton and in calico printing. 

Red liquor is a solution of aluminum 
acetate in acetic acid, and is produced 
by acting on calcium or lead acetate solu- 
tions with aluminum sulphate or the 
double alums, the supernatant liquid 
forming the red liquor. The red liquor 
of the trade is often the sulpho-acetate of 
alumina resulting when the quantity of 
calcium or lead acetate is insufficient to 
completely decompose the aluminum 
salt. Ordinarily the solutions have a 
dark-brown color and a strong pyro- 
ligneous odor. It is called red liquor 
because it was first used in dyeing reds. 


It is employed as a mordant by the 
cotton dyer and largely by the printer. 

Non-Poisonous Textile and Egg Dyes 
for Household Use, — The preparation of 
noii-poisonons colors for dyeing fabrics 
and eggs at home constitutes a separate 
department in the manufacture of dye- 
stuffs. 

Certain classes of aniline dyes mav be 
properly said to form tlie materials. The 
essence of this color preparation consists 
chiefly in diluting or weakening the coal 
tar dyes, made in the aniline factor.es, 
and bringing them down to a certain 
desirc<l shade by the addition of cerlaiii 
chemicals suited to their varying charac- 
teristics. which, though weakening the 
color, aet at the same time as the so-called 
mordants. 

The anilines are divided with refer- 
ence to their characteristic reactions into 
groups of basic, arid, moderately acid, 
as well as dyes that are insoluble in 
water. 

In cases ^\hc^? ccmbinatioiis of one or 
more colors aie needed, only dyes of 
simile r reaction can he combined, that is, 
basic with basic, and acid with acid. 

For the pnrp< sc of reducing the 
original intensity the colors, and also 
as mordants, dextrin, Glaubcr^s salt, 
alum, or aluininnm sulphate is pressed 
into service. Where (jlaubeFs salt is 
n.scd, the neutral salt is exclusively em- 
ployed, which can be had cheaply and in 
inuiien.se quantities in the chemical 
industry. Since it is customary to pack 
the color mixtures in two [)aper boxes, 
one stuck into the other, and moreover 
.since certain coal-tar ilyes arc only used 
in large cryst.'ils, it is only reasonable that 
the mordants should be calcined and not 
put up in the shape of crystallized salts, 
particularly since these latter are prone 
to absorb the moisture from the air, and 
when thus wet likely to form a compact 
mass very diiricult to dissolve. This in- 
convenience often occurs with the large 
crystals of fuchsine and methyl violet. 
Because these two colors are mo.stly used 
in combination with dextrin to coloi 
eggs, and since dextrin is also very 
hygroscopic, it is better in these in- 
dividual cases to employ calcined Glau- 
ber’s salt. In the manufacture of egg 
colors the alkaline coloring coal-tar dyes 
are mostly used, and they are to he found 
in a great variety of shades. 

Of the non-poisonous egg dyes, there 
are some ten or a dozen numbers, new 
red, carmine, scarlet pink, violet, blue, 
ellow, orange, green, brown, black, 
eliotrope. etc., which when mixed will 
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enable the operator to form shades 
si most without number. 

The manufacture of the egg dyes as 
carried on in the factory consists in a 
mechanical mixinf^ of basic coal-tar dye- 
stuffs, also some direct coloring benzi- 
dine dyestuffs, with dextrin in the ratio 
of abcut \ part of aniline dye to 8 parts 
of dextrin; under certain circumstances, 
according to the concentrated state of the 
dyes, the reducing quantity of the dextrin 
may be greatly increased. As reducing 
agents for these colors insoluble sub- 
stances may also be employed. A part 
also of the egg dyes are treated with the 
neutral sulphate; for instance, light 
brilliant green, because of its rubbing off, 
is made with dextrin and Glauber’s salt 
in the proportion of 1:3:3. 

For the dyeing of eggs such color mix- 
tures are preferably emploj'ed as contain 
along with the dye proper a fixing agent 
(dextrin) as well as a medium for the 
superficial mordanting of the eggshell. 
The colors will then be very brilliant. 

Here arc some recipifs: 


Ports 

Color Dyestuff fiy 

Weight 

Cit. 

Acid 

Dex- 

trin 

Blue. . Marine blue B. N.. 

3 5 

35 0 

CO 0 

Brown.. Vofliivm S, 

30 0 

37.5 

3:) 0 

Creen Brilliant green 0.. 

13 5 

18.0 

67 5 

Orange,. Orange 11. 

9 0 

18.0 

75 0 

Red . . . Diamondfuchoinc I 

. 3.5 

18.0 

75 0 

Puik . . hxiflin A 

Violet . Methyl violet 6 B . 

4 5 


00 0 

3 6 

18.0 

75 0 

Yellow .Naphthol yellow 

13.5 

36.0 

67.5 


Very little of these mixtures suffices for 
dyeing five eggz,- The* coloring matter is 
dissolved in 000 parts by weight of boil- 
ing water, while the eggs to be dyed are 
boiled hard, whereupon they are placed 
in the dye solution until they seem suffi- 
ciently colored. The dyes shuub' .je put 
up in waxed paper. 

Fast Stamping Color. — Rub up sepa- 
rately, 20 parts of cupric sulphate and 20 
parts of anilic hydrochlorate, then mix 
carefully together, after adding 10 parts 
of dextrin. The mixture is next ground 
with 5 parts of glycerine and .sufficient 
water until a tlii<-k, uniform, paste-like 
mass results, adiinird for use fjy means 
of stencil and nristlc-briish. Aniline 
black is formed thereby in and upon the 
fiber, which is not destroyed by boiling. 

New Mordanting Process. — The or- 
dinary method of mordanting wool with 
a bichromate and a reducing agent al- 
ways makes the fiber more or less lender, 
and Amend proposed to .substitute the 
use of a solution of chromic acid contain- 
ing 1 to 2 per rent of the weight of the 
wool, at a temperature not exceeding 


148° F., and to treat it afterwards with a 
solution of sodium bisulphite. Accord- 
ing to a recent F»*ench patent, better 
results are obtained with neutral or slight- 
ly basic chromium siilphocyanide. This 
salt, if neutral or only slightly bade will 
mordant wool at 148° F. The double 
sulpliocyaiiide of chromium and ammo- 
nium, got by di.ssolving chromic oxide ia 
ammonium sulphocyauide, can also be 
used. Neverthelcs.s, in r-der to precipi- 
tate chromium chromate on the fiber, 
it is advi.sable to have a soluble cliromatc 
and a nitrate pre.sent, as well as a soluble 
copper salt and a free acid. One ex- 
ample of the procc.ss is as follows: Make 
the bath with 2 to 3 per cent of ammonio- 
chromiiim siilphocyanide, one-half of 1 
per cent sodium bichromate, one-third of 
1 per rent sodium nitrite, one-third of 1 
per cent sulphate of copper, and 1.5 pci 
cent sulphuric acid — percentiles based 
on the weight of the wool. E^nter cold 
and slowly heat to about 140° to 150° F. 
Then work for half an hour, lift and rinse. 
The b.'itli docs not exhaust and can be 
reinforced and used again. 

Process for Dyeing in Khaki Colors. — 
llichromale of potash or of soda, chloride 
of manganese, and a solution of acetate 
of sod.a or formi'ite of soda (15° Be.) are 
dissolved successively in equal quan- 
tities. 

The solution thus compo.sed of these 
three salts is afterwards ailuteJ at will, 
according to the color desired, con- 
stituting a range from a dark brown to a 
light olive green shade. The propor- 
tions ol the three salts may be increased 
or diminished, in order to obtain shr.de3 
more or less bister. 

Colton freed from its impurities by th" 
usual methods, then fulled as ordinarily 
is immersed in the bath. After a period, 
varying according to the results desired, 
the cotton, thread.s, or fabrics of cotton, 
are washed thoroughly and plunged, .still 
wet, into an alkaline solution, of which 
the concentration ought never to be less 
than 14° Be. This degree of concentra- 
tion is necessary to take hold of the fiber 
when the cotton coinc.s in contact with 
the alkaline bath, and hy the contraction 
which takes place the oxides of chrome 
and of inangarie.se remain fixed in the 
fibers. 

Tills second operation is followed hy 
washing in plenty of water, and then the 
cotton is dried in the open air If the 
color is judged to be loo pale, the threads 
or fabrics are immersed again jn the 
initial bath, left the neecssary time for 
obtaining the de.sired shade, and then 
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washed, but without passing them through 
an alkaline balh. This process furnishes 
a series of khaki colors, solid to light, to 
lulling and to chlorine. 

LAKES: 

Scarlet L'lke. — Tn a vat holding 120 
gallons provided with good agitating ap- 
paratus, dissolve H pounds not'ish alum 
in 10 gallons hot water and add 50 
gallons I old water. Prepare a solution of 

2 pouinls ammonia soda and add slowly 
♦o the alum solution, stirring all the time. 
In a second ves^,cl dissolve 5 pounds of 
brdliaiit scarlet aniline, by first making 
it into a pasle Avilfi cold water and after- 
wards pouring hoiliiig water over it; !iow 
let out steam into the vat until a temper- 
ature of 150® to 105° F. is obtained. 
Next dissolve 10 pounds barium ehlori<le 
in U) gallons hot water in a separate 
vessel, add this very slowly, stir at least 

3 hours, keeping up temperature to the 
same figures. Fill up vat with cold water 
and lea\e the piM'jiai atiou for the night. 
Next morning the liipior (whicli shouhl 
be of a briglil revl color) is ilrawii oif, and 
cold water again ad<led. W.isli by <le- 
caiitalion 3 tim<‘s, til ter, press gently, and 
make into pul[). 

It is very important t<i precipilale the 
aluminum cold, ami licat up before 
adiliiig the dyeslulf. The chemicals 
used for precipitating must be added 
very slowly and wliilc coiislanlly stirring 
The (juantity used for the three wash- 
ings is rei^uired each time to be double 
the quantity originally used. 

1. — Madder Lakes. - Frepa^i- from 
tbc rout 1 yn>und lu st m.ubicr, aluiii 
water (1 pound alum with 1 \ gallons of 
water), .saturatetl solution of carbonate 
of potash ('} pound c-arbouale of potash 
to ^ gcdlon of water). 

The mad<ler root is inclosed in a iiiicii 
bag of line texture, and bruised witli a 
pestle in a birge mortar with 2 gallon*- of 
wat(*r (free from lime) ad<ied in --inall 
qnaiililies at a time, until all tlie coloring 
nia Uer is extracted. Mak<* this liquor 
boil, and gradnaily pour into the boiling 
water solution. Add the carbonate of 
potadi solution gradually, stirring all the 
time. JiCt the mixture stand for 12 hours 
and drop and dry as required. 

IT. — Garancine Process. — This is the 
method usually employed in ]irefrrenec 
to that from the root, (iaraiicine is j>rc- 
.pared by steeping iiiacbler root in sul- 
phate of sothi ami washing. 

Garancine 2 pounds 

Alum (dissolved in a 

little water) 2 pounds 


Chloride of tin } ounce 

Sufficient carbonate of potash or 
soda to precipitate e alum. 

Boil the garancine in 4 gallons of pure 
water; add the alum, and continue boiling 
from 1 to 2 hours. Allow the product to 
partially settle and filter through flannel 
before cooling. Add to the filtrate the 
chloride of tin, and suflicieiit of the pot- 
ash ur soda solution to precipitate the 
alum; filter through flannel and wash 
well. The first filtrate may be used for 
lake of an inferior cpiabty, and the 
garancine originally employed may also 
be treateil as above, when a lake slightly 
inferior to the first may be obtained. 


56 part.H 


Maroon Lake. — Take of a mixture 
m de of: 

5 Sapan w'ood | 

^ Lima wood j ' 

»Soda crystals 42 parts 

Alum . . 56 parts 

Extract the color from the woods as for 
rose pink, and next boil the soda and 
alum together and acid to the woods 
solution coUl. This mu.st be wa.shed 
clean before adding to tiic wood liquor. 

Carnation Lake. — 


Water 42 gallons 

('ochine.'il 12 pouncls 

Salts of tartar H pound.s 

I’otash alum J pound 

Nitrous acid, nitro- 

munatc of tin 44 pounds 

Muriatic acid, nitro- 

muriate of tin .. 60 pounds 

Pure block tin, nitro- 

muriatc of tin ... 22 pounds 

Should give specific gravity 1 310 
Boil the water with c lose steam, taking 
rare that vo iron ton* h(‘s it; add the 
cochineal and boil for m*t more* liuin five 
ininules; then turn off llic steam and add 
salts of tartar and afterwards carefully 
add tlie alum. If it should lot rise, put 
on sicam until it does, pass through a 
120-mesh sieve into a settling vat, and h’t 
it stand foi 4S hours (not for preeipita- 
tioii). Add gradually nitroinuriate of 
tin until the test on bdotling paper 
(given helow') shows that the separatioo 
is complete. Draw otf clear water after 
it has .setth?J, and filter. To test, rub a 
little of the paste on blotting paper, then 
dry on steam chest or on tlie hand, and 
if on bending it cracks, too much tin 
has been used. 


To Test the Color to See if it is Pre- 
cipitating. — Put a droT> of c*olor on white 
blotting paper, and if the coh>r spreads, it 
is not precipitating. If there is a color* 
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less ring around the spot oi color it 
shows that precipitation is taking place; 
if the white ring is too strong, too much 
has been used. 

BLACK LAKES FOR WALL-PAPER 
MANUFACTURE: 

Bluish-Black Lake. — Boil well 2*20 
parts of Domingo logwood in 1,000 
parts of water to whicli 2 parts of am- 
monia soda have been added; to the boil- 
ing logwood add next 25 parts of green 
vitriol and then 3.5 parts of scKlium bi- 
chromate. The precipitated logwood 
take ir washed out well twice and then 
’’Itered. 

Black Lake Ai. — l.ogwood extract, 
Sanford, 120 parts; green vitriol, 30 
arts; acetic acid, 7° Be., 10 parts; sodium 
ichromate, 16 parts; powdered alum, 
20 parts. The logwood extract is fir'^t 
dissolved in boiling w'ater and brought 
to 25° Be. by the addition of cold water. 
Then the remaining ingredients arc; 
added in rotation, the salts in substance, 
finely powdered, with constant stirring. 
After the precipitation, wash twice and 
filter. 

Aniline Black Lake. — Tn tlio pr<‘cipi- 
tating vat filled with 200 parls of c<»l<l 
water enter with constant stirring in the 
order mentioned the following solutnois 
kept in readiness: Forty parts of alum <lis- 
solved in 800 parts of water; 10 parls of 
calcined soda dissolved in lOtt parts of 
water; 30 parts of azo black dissolved in 
1 .500 parts of water; 0 0 parts of “brilliant 
green” dissolved in 100 parts of water; 
0 21 parls of new' fuchsine »lissolvc<I in <>0 
parts of whaler; (>5 parts <»f barium 
chloride dissolved in 1,250 parts of 
water. Allow to settle for 24 hours, wash 
the lake three times and filler it. 

Carmine Lake for Wall Paper and 
Colored Papers. — Ammonia soda (OS per 
cent), 57.5 parts by weight; spirits (06 
per cent), 40 parts by weight; corallin 
(dark), 10 parls by weight; c-orallin 
(pale), 5 parts by wciglit; spirit of sal 
ammoniac ( 1 0° Be.), <S parts by wa lghf ; so- 
dium pliospliate, 30 parts by weight; stan- 
nic chloride, 5 parts by weight; barium 
chloride, 'ir5 jiarts by weight. Dissolve 
the corallin in the spirit, and filter the 
solution carefully into eight bottles, each 
containing 1 part of the above cpiantitv 
of spirit of sal ammoniac, and let .stan<f. 
The soda should meanwhile he dissolvecl 
in hot w'alcr and the solution run into 
the stirring v;it. in which there is cohl 
water to the height of 17 inches. .Vchl 
the sodium phosphate, which Ii'is been 
dissolved in a copper vessel, then the 


corallin solution, and next the stannic 
chloride diluted with 3 pailfuls of cold 
water. Lastly the barium cliloride solu- 
tion is added, 'riie day previous barium 
chloride is dissolved in a <‘ask in as little 
boiling water as possible, and the rccep* 
taclc is filled entirely with cold w^ater. 
On the day following, allow the same to 
run in slowly during a period of three- 
fourths of an hour, stir till evening, allow 
to settle for 2 days, draw off and tiller. 


English Pink. — 

Quercitron bark . . . 200 parts 

Jdme 10 parts 

Alum 10 parts 

Terra alba 300 parts 

Whiting 200 parts 

Sugar of lea<l 7 parts 


Put the bark into a tub, slake lime in 
another tub, ami add the clear linicwater 
to wash Ihc bark; repeat this 3 times, 
letting the bark stand in each water 24 
hours. Bun lif|nor into the tiil> below 
aiul u«ld the terra alba and whiting; 
wash w'<‘ll in the top tub and run into 
liquor behnv through a hair sieve, stirring 
well. 

Di' solve the sugar of lead in warm 
whaler and pour gently into the tub, stir- 
ring all the lime; tlu'u dissolvi* the alum 
ami run in while stirring; [iress slightly, 
drop, and dry as recpiircd. 


Dutch Pink.- - 


I.- 

-(^uci citron hark. . . 

200 

parts 


Liint* 

20 

p.i rts 


Alum ... 

20 

parts 


Wliiling 

lot) 



T'crra allia 

200 

parls 


White .sugar of leml 

10 

pai Is 

11. - 

-(^iiercilroii baik. . . 

300 

parls 


I/mie 

10 

parts 


Alum 

10 

parts 


Terra allia. .. . 

400 

])arfs 


Whiting 

100 

parts 


Sugar of lead 

7 

parts 

Put 

the bark into a tub wnlh eold 

water. 

slake 2tS poumls of 1 

line. 

and add 

the liniewatcr to the bark. 

('I'l 

lis draw.s 

all the 

color out of the wood.) 

Dissolve 

nliiiri 

in water ami niii 

it into hark 

li(]uor. 

aliini solution 

im; 

st be just 

warm. 

Dissolve sugar of le 

ad ami add it 

TO above, and afterwards add 

the terra 


a'ha ami whiling. 'Plie product should 
row be in a pulp, and must be dropped 
and dried as refpiired. 

Rose Pink.— -I.— TJght. 

S.npan w'ood 100 parts 

Tiima 100 parts 

Paris while 200 parts 

Alum 210 parts 
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II. — Deep. 

Sapaii wood 300 parts 

Lima 300 parts 

Terra alba l-OO parts 

Paris white 1^10 parts 

Lime 12 parts 

Alum 200 parts 

III. — Sapan wood 200 parts 

Alum 10 1 parts 

Whiting 121 parts 


Boil the woods togetlier in 4 waters 
and let the produets stand until eold; 
wash in the whiting and terra alba 
through a hair sieve, and afterwards run 
in the alum. If a deep color is retjuired 
slake 12 pounds lime and run it in nt the 
last through a hair sieve. Lot the alum 
be just warm or it will show in the pink. 

DYES, COLORS, ETC., FOR TEXTILE 
GOODS: 

Aniline Black. — Thi« black is pro- 
duced by carefully o\i<Iizing aniline liy- 
drochloriile. ^rhe e\a<‘t stage of oxida- 
tion must be carefully regulated or the 
product will bo a dilFercmt body (cpii- 
none). There are several suitable oxi- 
dizing agents, siudi as chromic acid, 
potassic bichroinalc', f('rrocyanide of 
potassium, etc., but one of the t asiest to 
manipulate is potassic chlorate, which 
by reacting on <‘oppcr sulpliate pro- 
duces potassic sulphate and cojiper 
chlorate. This is easily deconijiosed, 
its solution giving off g.is(*s at (>0° F. 
which consist essentially of cblornle an- 
hydratc. But one of the most useful 
agents for the production of aniline 
black is vana<late of anunonia, I part of 
which will do the wnirk of 4,0(10 parts of 
copper. Many other salts besides cop- 
per may be used for prodiuang aniline 
black, but the ft)llowing niethotl one of 
the best to follow in making this dye: 
Aniline hydrochlor- 
ide. . 40 parts 

Potassic chlorate ... 20 oarts 

Chipper sulphate . 10 parts 

Chloride of ainnio- 

nia (sai ammoniac) 16 parts 
Warm water at 60° 

F .'iOU parts 

After w'arming a few' minutes the mass 
froths up. The vapor should not he 
inhaled. Then set aside, and if the 
mass is noc totally black in a few hours, 
again heat to 60° F., and expose to the air 
for a few days, and linally Wash away 
all the soluble salts and the black is (it 
for use. 

Aniline Black Substitutes. — I. — Make 
a solution of 


Aniline (fluid meiisure) 30 parts 
T’oluidiiie (by weiglit). 10 parts 
Pure liydrochloru' acid, 

B. P. (Ilnid measure) 60 parts 
Soluble glim arable 

(fluid measure). ... 60 parts 

Dissolve the loluidiiie in the aniline 
and add the acid, and finally the mu- 
cilage. 

II. — Mix togetker at gentle heat: 

Starch paste 13 (piarts 

Potassic chlorate . 3o0 scruples 
Sulphate of copper. 300 scruples 
Sal ammoniac. . . . 300 .scruples 
Aniline hydrochlor- 
ide SOO scruples 

Add 5 per cent of alizarine oil, an 
then steep it for 2 hours in the dye bati 
of red liquor of 2J° 'Pw'. Dye in a 
bath made up of J ounce of rose bengal 
and lA ounces of red liciuor to every 70 
ounces of cotton fabric dyed, first enter- 
ing the fabric at 1 12° F.. and raising it to 
110° F., w'orkiiig for I hour, or until the 
desirable shade is obtained; then rinse 
and dry. 

Blush Pink on Cotton Textile. — Rose 
bengal or fast pink will give this shade. 
The iiifirdaiit to use is a 5 per cent solu- 
tion of slannate of soda and another 5 
per cent solution of alum. 

Dissolve in a vessel (n) 8 A parts of 
cliloride of copper in 30 parts of water, 
and then ad<l 10 parts chloride of sodium 
and 9A parts liipiid ainnionia. 

In a second vessel tIissoUe (/;) 30 parts 
aniline hydrochlorate in 20 parts of water, 
and adtl 20 parts of a solution of gum 
arabic prepared by dissolving 1 pa.'l of 
gum in 2 parts of water. 

Finally mix 1 part of a with 4 parts of 
ff; expo.^e the mixture to the air for a few 
days to deNelop from a greenish to a 
black color. Dilute for use, or else dry 
the thick compound to a powder. 

If new' liquor is used as the niordiint, 
mix 1 part of this with 4 parts of water, 
and after w'orkiiig the faliric for 1 to 2 
hours in the cold litpior, wring or 
squeeze it out and drv; before working 
it in the dye liquor, thoroughly wet the 
fabric by rinsing it in hot water at a 
spring boil; then cool by washing in the 
dye bath until the shade desired is at- 
tained, and again rinse and dry. 

'Idle red liquor or acetate of aluminum 
may be made by dissolving 13 ounce's of 
alum in 69 ounces of water and mixing 
tlii.N with a solution made by dissolving 
1\ ounces of acet.ate of lime, also dis- 
solvetl in 69 ounces of water. Stir well, 
allv,*v’ it to settle, aud filter or decanter 
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o(T the clear fluid for use, and use this 
mixture Tw. 

The fabric is first pul into the stannatc 
of soda mordant for a lev. minutes, then 
wninp out and put inlv^ -he alum mor- 
dant for about tiie same t me; then it is 
again wrung out and cutcied in the dye 
bath at F. and dyed shade de- 

sired, and aflerwanl.s rin-e<l in cold 
water and dried. 

The dye bath is made of \ ounce of 
rose ben gal ncr gallon of water. If 
fast pink is the dye used, the mordant 
used would be l\irkey red oil aiul red 
liquor. IJ.se 8 <mnces of Turkey red oil 
per gallon of water. ]*ul the fabric into 
this, then wring out the textile and work 
in retl litjuor of 7“ Tw. for about *2 hours, 
then wring out and dye in a separate 
bath made up of cosine, or fast pink, in 
water in which a little alum has been dis- 
solved. 

To Dye Woolen Yarns, etc., Various 
Shades of Magenta. — To prepare the dye 
bath dissolve 1 pound of roscinc in 15 
gallons of water. For a coneenlrated 
solution use only 10 gallons of water, 
while if a very much <‘oncentratcd color 
is needed, dissolve the dye in methylated 
spirit of wine, and dilute this spirituous 
li net lire with an equal quantity of water. 

No mordant is re(]uired in u.sing this 
color in dyeing woolen goods. The dve- 
ing operation consists simply in putting 
the goods into the dye bath at 190° F. 
and working them therein until the de- 
sired .shade is obtained, •then rinsing in 
cold water and drying. 

If the water used in preparing the dye 
is at all alkaline, make use of the acid 
roseine dissolved in water in wdiieh a 
little sulphuric acid has been mixed, and 
w<»rk, gradually raising to the boiling 
point, and keep up the teiiipcratiire for 
SO minutes, or according to the shade 
desired. Tut about 50 per cent sul- 
phate of soda into the dye oath. 

Maroon Dye for Woolens. — To pre- 
pare the dye bath, dis.solve about 1 pound 
of maroon dye in boiling water, \Nilh or 
without the aildition of melliylated spirit 
of wine. For dark .shades di.ssolve in 
boiling w^ater, only slightly acidulated 
with hydrochloric acid, and filter before 
use. No niord.Tiit is recjuircd Avilh this 
dye when dyeing wool, but for the bright 
shade a little curd s(.)ap may be di.ssolved 
in the dye bath before proceeding to dye 
the wool, wdiile for the dark shade it is 
best to put in a little acetate of soda. To 
use Ihc dye, first dye in a weak bath and 
gradually .strengthen it until the desired 
»hade is obtained, at the same time grad- 


ually increasing the texnperature until 
just below the boiling point. 

To Dye Woolens with Blue de Lyons. — 
Dissolve 8 ounces of blue dye in 1 gallon 
of methylated .spirit, which has been 
slightly .soured wiili sulphuric acid, and 
boil the solution over a water batli until 
it is perfectly clear. To prepare the dye 
bath, add more Or le.ss of the spirituous 
tincture to a 10- or 15-gallon dye bath of 
w'ater, which has been slightly soured 
with sulphuric acid. 

Rich Orange on Woolen. — Dissolve 1 
oiiml of phosphine in 15 gallons of 
oiling water, and stir the fluid until the 
acid has dissolved. No mordant is re- 
qnire<l to dye wool. First w<»ik the 
goods about in a weak solution, and 
finally in one of full sirength, to which 
a little aeelale of soda has been added. 
Keep up the temperature to just below 
tlic boiling point while w'orking the goods 
in the dye bath. 

DYEING SILK OR COTTON FABRICS 
WITH ANILINE DYES: 

Aniline Blue on Cotton. - Prepare a 
dye bath by dissolving 1 pound of ani- 
line blue (soluble in spirit) in H) gallons 
of water, and set it aside to .settle. 
Meanwhile prepare a mordant w’hile 
boiling 115 ounces of sumac (or 5J 
ounces taiinit acid in .'JO gallons of water) 
and tlien dissolve therein 17 ounc'cs of 
curd soap. Boil iij) and filter. Put the 
cotton goorls in the liot li(|iiid and let 
them reiii.iiii Iheroin for 15 hours. "I'hen 
wring them out am) iii.ikc np a dye bath 
of Tw. with red liquor. A<ld dye 
color according to the shade ilcsired. 
Put in the goods and aa nrk I licm until the 
color i^ correc't, k(M*ping Ihc temperature 
at the boiling point. 

To Dye Silk a Delicate Greenish Yel- 
low, — Dissolve 5 ounces of citronine in I 
g.allon of methylated sjiirit .ind keep the 
.solution hot over a water bath until per- 
fectly clear. 

To prepare silk fabrics, wash them in 
a weak soap liquor tliat lias been just 
sweetened (i. e , its alkalinity tnrm d to 
a slight sourness) Avilh a little sulphuric 
acid. Work the goods until dyetl to 
shade, arul then rinse them in cold Avater 
that has been slightly acidulated with 
acetic, tartaric, or citric acid. 

To Dye Cotton Dark Brown. — Pre- 
pare a mordant bath of 10 pounds of 
catechu, 5 p*>uiids of logAvood extract, 
and } pound magenta (roseine), and 
bring to a boil; work the goods therein 
for 3 hours at that temperature; theu put 
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Into a fresh dye bath made up of 3 
pounds of bichromate of potash and 2 
pounds of sal soda, and dye to shade. 
TUieae proportions are for a dye bath to 
dye 100 pounds of cotton goods at a time. 

To Dye Silk Peacock Blue. — Make up 
a dye bath by putting 1 pint of sul- 
phuric aciil at 170^ Tw.. and 10 ounces 
of inothyliii blue crvstal dye litpior of 
120® to 100® Tw., with a dye bath that 
will hold 80 pounds of goods. Put in 
the silk at I. ‘10° F., and raise to 140° F., 
and work up to sJiaile re(pjire<i. 

To Dye Felt Goods. -<h\ing to this 
material being eoinpos<*d of anifMal and 
vegetable fil)er it is not an easy inalter al- 
W'ays to produce e\enness of slia»le. Tlie 
best process to insure success is 1o steep 
well tlic fell in an ai ni balb of fioin G° 
to 12° Be., and then wash away all traces 
of acid. Some dyers make the fulling 
stork the medium of conveying the dye, 
while others partially dye before fulling, 
or else dvc after tiiat process. 

I'be fulling stork for 72 ounces of 
beaver consists of a mixture of 
Black lead or plum- 
bago 16 ounces 

Venetian red 18 ounces 

Indigo extract (Iluid). 5 ounces 

Ordinary Drab. -~ 

C'ommon plumbago . 12 ounces 
Best plumbago 12 ounces 

Arcliil extract (fluid). 15 ounc'cs 
1 ndigo •’xtrai t 10 ounces 

Mix into fluid [)aste w ith wat<‘r ami add 
aulpliuric acid at lU)^’ 'Tw. lM)r tin* dye 
lifjuor make a luulmg-hot soli;tior» of tlu* 
aiiHiiu* dye and allow il tc» cool; I hen put 
into an ^'arf liciiw ai e vessel liolding wafer 
and heat lo 83® h , ami add siiflicirn* dye 
licpior lo give tlie cpianfily of felt the de- 
sirc'd sliade l''irst inoi‘«len wc’ll tin* felted 
matter (or llie hair, if dyed befon* l‘eltlng) 
with water, and tlmn work it about in 
the above dve balh at 140" 1\ To 
deep*'n llie .shade, add more dye liqum, 
lifting out tl)c inateri.al to be dyed before 
adding the fresh dye li(juor, so tlial it can 
be well stirred uj) ami thoroughly mixed 
with the exhausted bath. 

Brown Shades. — Bismarck brown will 
give good results, particularly if the 
dyed goods are afterwards stcepcil or 
passed through a weak soluhon (pale 
straw color) of bichromate of potash. 
This will give a substantial look to the 
color. Any of the aniline colors suitable 
for cotton or wool, or tho.se suited for 
mixed cotton and wool goods may be 
used. 


Blue. — Use either China blue, dense 
ferry blue, or serge blue, first making 
the material arid before dyeing. 

Green.-- Use brilliant green and have 
the material luuitral, i. e., neither acid nor 
alkali; or else steep in a bath of sumac 
licfore dyeing. 

Plum Color. — Use maroon (neutral or 
acid) anti work in an acid balh or elsu 
.sumac. 

Black. - -Use negro.sin in an acid bath» 
or else mordant in two salts and dy« 
.sliglitly acitl. 

Soluble Blue, Ball Blue, etc. — A solu- 
ble blue has for many years been readily 
obtainable in commerce which is .similar 
in ajipcarancc lo Prussian bine, but, un- 
like tlie latter, is freely st>lublc in water. 
This blue Is said to be potassium ferri- 
fcrrocyanuli'. 

To prcjiare instead of buying it ready 
matlc, gradually add to a boiling solu- 
tion of potassium ferricyanidc (red priis- 
.siale of potash) an equivalent quantity 
of liot solution of ferrou.s .sulphate, boil- 
ing for 2 hours and wa.shing the precip- 
itate on a filter until the w^a.shings assume 
a dark-blue color. The moist precipitate 
can «t once be dissolved by the further 
aibbtion of a sufficient quantity of water. 
About 64 fiarls of the iron salt is neces- 
sary to coinerl 100 parts of the putassiui* 
salt into tin* blue compound. 

If the blue is !0 be .sent out in the 
liquid form, it is desirable that the solu- 
tion .should 1)0 a perfect one. To uttaiii 
tli.'il end the water employed shonbl be 
free from mineral sw bslaiices, and it is 
best lo filter the solution tbroiigb .several 
iliieKnc>.ses j)l fine cotton clolh before 
bofllmtr. or if made in large quantities 
tins mcllual may he modified by allow- 
bij; it to st.iiid some da\s to settle, when 
the top p«>rtion can ]>e siphoned off for 
use, tlic bollom (»nly reipiiring filtration. 

'The ball blue sold for laundry use 
consists t)f ultramarine. B.dls or tablets 
of (bis substance arc formed by mixing 
it with gliicos(‘ or glu 'osc and dextrin, 
and picssiiig into shape. When glucose 
alone is used, the profluct has a tendency 
'o bec<»;ne soft on keeping, which tend- 
ency may be counte racted by a proper 
proportion of dextrin. Bicarbonate of 
sodium is added as a filler to clieapen 
the product, the quantity used and the 
ipiality of the ultramarine employed 
being both rcgulateil by the price at 
which the product is to sell. 

New Production of Indigo. — Forty 
parts of a freshly prepared ammonium 
sulphide solution containing 10 per cent 
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of hvdiogen sulphide are made to flow 
quickly and witn constant stirring into 
a heated solution of 20 parts of isatine 
anilide in 60 parts of alcohol. With 
spontaneous heating and temporary 
green and blue coloration, an immediate 
separation of indigo in small crystalline 
needles of a faint copper luster^ takes 
place. Boil for a short time, whereupon 
the indigo is filtered off, rewashed with 
alcohol, and dried. 

To Dye Feathers. — A prerequisite to 
the dyeing of feathers appears to be soft- 
ening them, which is sometimes accom- 
plished by soaking them in warm water, 
and sometimes an alkali, such as ammo- 
nium or sodium cfirbonate, is added. 
This latter method would apparently be 
preferable on account of the removal of 
any greasy matter that may be present. 

When 80 prepared the feathers may be 
dyed by immersion in any dye liquor. 
An old-time recipe for black is immersion 
in a bath of ferric nitrate siiitablv diluted 
with water, and then in an infusion of 
equal parts of logwood and (|uereitron. 
Doubtless an aniline dye wouhl prove 
equally efficient and would be less trou- 
blesome to use. 

After dyeing, feathers are dipped in an 
emulsion formed by agitating any bland 
fixed oil with water containing a little 
otassium carbonate, and are then dried 
y gently swinging lliein in warm air. 
This operation gives the gloss. 

Curling where required is effected by 
slightly warming the feathers before a 
fire, and then stroking with a liliint me- 
tallic edge, as the back of a knife. A 
certain amount of manual dexterity is 
necessary to carry the whole process to 
a succcs.sful ending. 

DYES FOR FOOD: 

See Foods. 

DYES FOR LEATHER: 

See Leather. 

DYE STAINS, THEIR REMOVAL 
FROM THE SKIN: 

See Cleaning Preparations and Meth- 
ods. 

DYNAMITE: 

See Explosives. 

EARTHENWARE: 

Sec Ceramics. 

EAU DE QUININE: 

See Hair Preparations. 


EBONY: 

See Wood. 

EBONY LACQUER: 

See Lacquers. 

ECZEMA DUSTING POWDER FOR 
CHILDREN. 

Starch, French chalk, lycopodium, of 
each, 40 parts; bismuth suonitrate, 2 
parts; salicylic acid, 2 parts; menthol, 1 
part. Apply freely to the affected parts. 

Eggs 

The age of eggs may be approximately 
judged by taking advantage of the fact 
that as they grow old their density de- 
creases through evaporation of moisture. 
According to Siebcl, a new-laid egg 
placed in a vessel of brine made in the 
proportion of 2 ounces of salt to 1 pint of 
water, will at once sink to the bottom. 

egg 1 day old will sink below the 
surface, but not to the bottom, while one 
3 days old will swim just immersed in 
the liquid. If more than 3 days old the 
egg will float on the surface, the amount 
of shell exposed increasing with age; and 
if 2 weeks old, only a little of the shell 
will (lip in the liriuid. 

The New York State Experiment Sta- 
tion studied the changes in the specific 
gr.T.vity of the eggs on keeping and found 
that on an average fresh eggs had a 
specific gravity of 1.090; after they were 
10 d.T.y^ c;ld, of 1.072; after 20 days, of 
1.05.3; and after 30 days, of 1.035. The 
lest was not continued further. The 
change.'; in specific gravity correspond to 
the changes in water content. When 
egg ar;, kept they continually lose water 
by evaporation tfirough the pores in the 
shell. After 10 da\s the average lo.ss 
was found to be 1.60 per cent of the 
total water present in the egg when per- 
fectly frc.'ih; after 20 days, 3.16 per cent; 
and after 30 days, 5 per cent. The aver- 
age trrnpcralure of tlie room where the 
eggs were kept was 63. S° F. The evap- 
oration was found to increase somewhat 
\\ith increased temperature. None of 
the eggs used in thi' 30-day test spoiled. 

Fresh eggs are pri'scrvcd in a number 
of ways which may, for convenience, 
group(‘d under two general classes? (1) 
Use of low temperature, i. e., cold stor- 
age; and (2) e.xeluding the air by coating, 
covering, or immersing the eggs, some 
material or solution being ust'd which 
may or may not be a germicide. The 
two methoefs are often combined. The 
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first method owes its value to the fact 
that microorganisms, like larger forms 
of phant life, will not grow helow a cer- 
tain temperature, the necessary degree of 
cold varying with the species. So far as 
experiment shows, it is iin])i)ssihlc to kill 
these minute plants, pn])ularly callc<l 
‘'bacteria” (►r “germs,” by any degree of 
cold; and s(>», very a t* mperalure is 
unnecessary lor preserving eggs, even if 
it were not umlesirable for <»ther reasons, 
sinh as injiny by freezing and in- 
creas<Hl cost. Vccording to a report of 
the C’aii.ulian ctuiimis.sn'n of agrif'ulture 
and ilairying: 

Kggs are sometimes removed from the 
sh(‘lls and stori'd in bulk, usually a 
commercial scale, in cans containing 
about .jO poiimls cacli The Itonpera- 
ture nM oininmided is about I' , or a 
little below freezing, and it is said they 
will keep any desired length of time. 
They must be used soon after they have 
been reniove<l from storage anti have 
been thawed. 

Water glass or soluble glass is the 
popular name for ‘ p><^tiissi,iin .silicate, or 
sodium silicate, the commercial ai title 
often being a mixture of the two. "i'hc 
ct>mincr('iai water glass i.s used ft>r pre- 
serving eggs, as it is much cheapt‘r 
than tin* chemically pure article which 
is retpiircd for many scicntilic pur- 
pose's. Water glass i.s t'oininonly s<»ld in 
Iv o forms, a syrup-thick Inpiiti of abtnit 
the consistency of molasses, aiitl a pow- 
der. The thick syrup, the form perhaps 
mo-t usually scon, is somcl lines soltl 
wholesale as low as l;j cents per pountl 
in carboy lots. ^Flie retail [)ricr varies, 
though 10 cents per iiound, accortling to 
the North Daktda Experiment Station, 
seems to be the price ctmiinonly asked. 
According to the results obtained at this 
station a solution of tlic <icsircd strength 
for preser\ing eggs m: v be made by dis- 
solving 1 part of the synip-tliiek water 

f las.s in 10 ])arts, by measure-, of water. 

f the w^ater-glass powder is nsetl, less i.s 
recpiired for a given (|u:intity of water. 
Mueli of the w'ater glass offered for sale 
is very alkaline. Such material should 
m^t be iisetl, as the eggs preserveil in it 
will not keep well. Only pure water 
should be used in making the .solution, 
and it is best to boil it and cool it before 
mixing wdtli the w'.iler glass. 

'^rhe solution dioiild be carefully 
poured over the eggs packed in a suit- 
able vessel, which must be clean and 
sweet, and if wooden kegs or barrels are 
u.scd they should be thoroughly scalded 
before packing the eggs in them. The 
packed eggs should be stored in a cool 


place. If they are placed wh it is too 
warm, silicate deposits on the shell and 
the eggs do not keep well. 7*bc North 
Dak »ta Experiment Station found it best 
not to wasli the egg.s before packing, as 
this removes the n.'‘tiiral mucilaginous 
coating on the outside of the shell. I'he 
station .slates that 1 gallon of the .solution 
is siiflicient for 50 dozen eggs if they are 
properly packed. 

It is, pcrliap.s, too inncli to expect that 
eggs packed in anv way will be just as 
satisfactory for taldc use as the fresh 
artich*. 'I'ht' f»]iinion seems to be, how- 
ever, that those jircscrved with water 
glass are superior to most of those pre- 
jicrved otherwise. The shells of eggs 
pi '-served in water glass are ant to crack 
in boiling. It is staled that tliis may be 
prevented by ]>uncturing the blunt end 
of the egg w'ith a pin before putting it 
into tlie water. 

To Discover the Age of Eggs. — Idic 
most reliable metho ’ of arriving at the 
age of hens’ eggs is that by specific 
gravity. Make a solution of cooking .salt 
(sodium chloride) in rain or distilled 
water, of about one part of ^alt to two 
arts of w'.'v’er, ami in this pla<*e the eggs 
to be tested. A perfectly fresh egg (of 
fioni 1 ’() 3G }»o rs «>ld) will sink com- 
pletely, lying lion oiitidly on the bottom 
iff tlie vessel; when from two to three 
days old, the egg :dso sinks, but not to the 
botteirn, remainirg just below the* sur- 
face of the wiiitT, with a .slight te'iulency 
of the large end to risi'. lii eggs ni four 
or five d.iys <»bl th.is temieney of llic large 
end to ri.se becomes more iiiarkid. and it 
inerea^es frt>m da}' t(» day, until at the 
end of the fiftli day the long axis of the 
egg (an imaginary line <lrawn through 
tlie center lengthwise) will stand at an 
angle of from llie perpciidicubir, 

Idii.s angle is increased daily, until at the 
eiul of the eighth day it is at about 45°; 
on the fourteenth day it is fi0°; on the 
twenty-first day it i.s 75°, while at I he t nd 
of 4 W'oeks the egg stands perfet tly n}>- 
right in the liipiid, the puiut or sniull 
end downward. 

This action is b;iscd on the fact that 
the air cavity in the big end of the egg 
increases in size and capacity, from <lay 
to day, as tin* egg grows older. An ap- 
paratus (originally devised by a German 
poultry fancier) based on this principle, 
ami by means of whir h the age of an egg 
mainlaincd at ordinary temperature may 
be told approximately to within a day, is 
made by placing a scale t>f degrees, drawn 
from 0° to !)0° (the latter representing 
the perpendicular) behind the vessel con- 
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laining the solution, and observing the 
angle made by the axis of the egg with 
the perpendicular line. This gives the 
age ol tne egg with great accuracy. 

Weights of Eggs.— The following 
table sh ows the variation in weight be- I 
tween eggs of the same family of caickens 
and of the comparative value of the 
product of different kinds of fowls: 

Weifcht of 



Whole Ekks. Shell. 



Grains 

Grains. 

Net. 

Cbramon hen, small 

. . 6.15 an 

84 86 

550.54 

Common hen, nie.'in. 

. . 7;i8 ;r. 

92.58 

645.77 

Common hen, large 

802 :i6 

9.t 25 

709.11 

Italian hen 

840 00 

92 :>o 

747 50 

Houdan 

. . trifi 60 

93.50 

853.10 

IjaFlesche 

. . 926 :>() 

94 25 

835 25 

Brahma 

. 1,025.50 

114.86 

91‘J 64 


From this it will be s(^eu that the 
Houdans and Brahmas are the most 
profitable producers, as far as food value 
of the product is concerned — provided, 
of course, they arc equally prolific with 
he ordinary fowl. 

Another calculation is the number of 
Mgs to the pound, of the various weights. 
This is as follows: 

Small ordinary eggs 

(635 grains^ . , 1 ^ . 20 to pound 

Large ordinary egg.^ 

(802 grains).. . . 9.25 to pound 

Honda n eggs 8.0 to pound 

Brahma, mean .... 7.4 to pound 
Brahma, large.. . . 7.1 to pound 

Dried Yolk of Egg. —To prepare this, 
the yolks of eggs, separated from the 
whites, are thoroughly mixed with J 
their weight ot water. The resulting 
emulsion is strained and evaporated 
under reduced pressure at a tempera- 
ture of 87® to 122® F., to a paste. The 
latter is fiiitlier dried over quicklime or 
a similar absorlicnt of moisture, at a 
temperature of 77^ to 86® F., and ground 
to a line powder. 

Egg Oil.— 

Yolks of eggs (about 

250) 5.0 parts 

Distilled water 0.3 parts 

Beat this together and he.at the mass 
with constant stirring in a dish on the 
water bath until it thickens ami a sample 
•'xhibits oil upon pressing between the 
lingers. Squeeze out between hot plate.s, i 
ni.x the turbid oil obtained with 0.05 
parts of dehydrated (ilauber’s salt, shake 
r“peatedly, and finally allow to settle. 
Tne oil, which must be decanted clear 
from the sediment, gives yield of at 
teast 0.6 parts of egg oil. 


Artificial Egg OIL— 

Yellow beeswax 0.2 parts 

Cacao oil 0.5 parts 

Melt on the water bath and gradually 


add 9 parts of olive oil. 

Egg Powder. — 

Sodium bicarbonate.. 8 ounces 

Tartaric acid 3 ounces 

Cream tartar 5 ounces 

Turmeric, powdered. 3 drachms 

Ground rice 16 ounces 

Mix ami p.ass through a fine sieve. 


One tcaspooiiful to a dessertspoonful 
(according to article to be made), to be 
mixed wiln each half pound of flour. 

The Preservation of Eggs. — The spoil- 
ing of eggs is due to the entrance of air 
carrying germs through the shells. 
Normally tlie shell has a surface c oating 
of iliucilaginuus matter, which prevents 
for a time the entrance of these Harmful 
organisms into the egg. But if this coat- 
ing is removed or softened by washing or 
otherwise the keeping quality of the egg 
is much reduced. These facts explain 
why many methods of preservation nave 
not been entirely successful, and suggest 
that the methods employed should be 
based upon the idea of protecting and 
rendering more effective the natural coat- 
ing of the shell, so that air bearing the 
germs that cause decomposition may bt 
completely excluded. 

Eggs are often packed in lime, salt, or 
other products, or are put in cold storage 
foi winter use, but suen eggs are very far 
from being perfect when tlicy come upon 
the market, (icrman authorities <lee[arc 
that water glass more closely conforms 
to the requirements of a good preserva- 
tive than any of the substances com- 
monly ern ployed. A 10 pt*r cent solution 
of water glass is .said to preserve <‘ggs so 
cfFectniiHy that at the end of three and 
onc-h.slf months eggs still appeared to be 
perfectly fresh. In most pa< ked eggs the 
yolk settles to one side, and the egg is 
then interior in quality. In eggs pre- 
served in water glass the yolk retained 
its normal position in the egg, and in 
taste they were not to be distinguished 
from fitsh, unpacked store eggs. 

Of twenty methods tested in Germany, 
the three which proved most elfective 
were coating the eggs with vaseline, pre- 
serving them in lirnewater, and preserving 
them in water glass. The conclusion w'a.s 
reached that tne last is preferable, be- 
cause varnishing the eggs with vaseline 
takes conskleraDle time, and treating 
them with lirnewater Is likelv to give the 
eggs a iimv flavor. 
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Other methods follow: 

I. — can be preserved for winter 
ase by coating them, when perfectly 
fresh, with paraflinc. As the spores of 
fungi get into eggs almost as soon as 
♦hey are laid, it is necessary to rub every 
egg with chloroform or wrap it a few 
minutes in a chloroform soaked rag be- 
fore dipping it into llie nielled paraAine 
li only a trace of the chloroform enters the 
shell the development of such germs as 
may have gained access to freslily laid 
eggs is prevented. The paraffine coating 
exclude.'^ all future oonianiination from 
germ laden air, and with no fungi grow- 
ing within, they retain their freshness and 
natural taste. 

il. — Preserving with Lime. — Dissolve 
in each gallon of water 12 ounces of 

uicklime, 6 ounces of common salt, 1 

rachm of soda, j drachm saltpeter, J 
drachm tartar, and drachms of borax. 
The fluid is brought into a barrel and 
sufficient quicklime to cover the bottom 
is then poured in. Upon this is placed a 
layer of eggs, quicklime is again thrown 
in and so on until the barrel is filled so 
that the liquor stands about 10 inchos 
deep over the last layer of eggs. 'The 
barrel is ihen covered with a cloth, upon 
which is scattered some hme. 

III. —Melt 4 ounces of clear beeswax 
in a porcelain dish over a gciille fire, and 
stir in 8 ounces of olive oil. Let the 
solution of wax in oil cool somewhat, then 
dip the fresh eggs one by one into it so 
as to coal every part of the shell. A 
momentary dip is sufli^'ionl, all excess of 
the mixture being wiped off iMth a cotton 
cl(.lh. I'hc oil IS- absorbed in the shell, 
tile wax herniriically closing all the pores. 

IV. — The Jieinhard method is said to 
cause .such clieu.u al cliauges in the sur- 
face of the cg^TshcIl that it is elosed up 
perfectly air-tight and an adiuiltance of 
nif is entirely excluded, even iii case of 
long-continued storing. I'lu eggs are 
for a short lime exposed to the direct 
action of sulphuric acid, whereby the 
surface of the eggshell, wliic h consi.sU 
chiefly of lime carbonate, is transformed 
into lime .sulphate. The dense texture 
of the surface thus prodiic-'d forms a 
complete protection against the across of 
the outsitfe air, which admits of storing 
the «‘gg for a very long time, without the 
contents of the egg sneering any disad- 
vantagonus changes rcgarrling tn'^te and 
o<lor. The egg docs not require ai»y 
special treatment to prevent cracking ou 
boding, etc. 

Some object to this on the ground thaS. 
sulphuric acid is a dangerous pcioon. 


that miglil, on occasion, penetrate the 
shcdl. 

V. — Take about half a dozen egg.s and 
place them in a m'tliug (not so many as 
would chill the water below the boiling 
point, even for an luslant), into a boiling 
bolution of boric acid, withdraw imme- 
diately, and pack. Or put up, in oil 
carrying 2 per cent or it per cent of .sali- 
cylic aeid. JOggs treated in this way are 
said to taste, after six months, absolutely 
as fresh a.s th(*y were when first put up. 
The egg.s should he as fresh as possible, 
and siionld be ihorongldy clean before 
dipping. The philosopliy of the process 
is tnat the dipping in boiling boric acid 
solution not only kills all bacteria exist- 
ing on, or in, the shell and membrane, 
but reinforces these latter by a very thin 
Jay er of ooagul.'ited albumen; wliile the 
parking in salicykited oil prevents the 
admission of fresh germs from the at- 
mosphere. Sali<‘\lic acid is objected to 
on the same grounds as sulphuric acid. 

VI. — i^is.volve sodium silicate in boil- 
ing water, to about llie consistency of a 
s>riip (or .Tl)out 1 part of the silicate tr 
3 parts water). The eggs should be as 
fresh as possible, and must he thoroughly 
clean. Liiey should be immersed in the 
solution in surli manner that every part 
of eacii egg is covered with the liquid, turn 
removed and let dry. If tlie solution is 
kept at or near the boiling temperature, 
the preservative effect is said to be much 
more certain and to last longer. 


WONDERFUL EGG PRESERVER 
Water Glass (Sodium Silicate).- -This 
prcjiaration mixes readily with cold wa- 
ter on a basis of one part Water Glass 
to nine parts of water, and it is a won- 
derful egg preserver. There is no better 
or simpler preserver known. Water Glasft 
is odorlcs.s and colorless. Eggs may be 
prc.se fved with it for six months or a year 
and come out as good as fresh laid eggs. 
After mixing the. Water Glass with 
water as above, pour onto the eggs, which 
have been leed in a bucket, barrel or 
lar. the eggs mast be covered 
entirciv w'th the solution, it is advisable 
to place ii Tdate or cover over the top 
Inver, k.'ep them from floating. Eggs 
thus pres?»ve(l should be kept in a coo; 
place. 
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ELAIWE SUBSTITUTE. 

A substitute for elaine for woolen 
yarns is obtained by boiling 4 pounds 
tarra^feen moss in 25 (gallons water for 
3 hours. The soda is then out in and 
the boilinprcxintinucd for another half hour; 
2 pounds fleabane seeds arc i^radually 
added, and a little water lO inuKe up for 
the evaporation. After a further IJ 
hours boiling, the extract is pavssed 
throiurl) a tine sieve and well mixed with 
25 pounds cottonseed oil, 12^ pounds 
sweet oil, and 12^ pounds ammonia 
solution of 0.96 specific gravity. Next 
day stir in 25 pounds saponified elaine 
and 13 pounds of odorless petroleum of 
0.885 speeific gravity. Tlie resulting 
emulsion keeps well, dissolves perfectly 
in lukewarm water, and answers its pur- 
pose excellently. 

ELECTRODEPOSITION PROCESSES: 

See Plating. 

ELECTROLYSIS IN BOILERS: 

See Boiler Compounds. 

Electroplating and Electro- 
tjrping 

(See also Plating.) 

PROCESS OF ELECTROPLATING. 

Fir.st, clean the articles to be plated. 
To remove grease, warm tlie pieces be- 
fore a slow fire of charcoal or coke, or in 
a dull red stove. Delicate or sobicred 
arliele.s should be boiled in a solution of 
caustic potash, the latter being dissolved 
in 10 times its weight of water. 

The scouring bath is composed of 100 
parts of water to from 5 to 20 parts of 
sulphuric acid. ^'he articles may he 
ut in^ hot and should be left in the 
alh till the surface turns to an ocher 
red tint. 

The article.s, after having been cleiinsed 
of grease by the potash solution, must be 
washed in water and rinsed before being 
scoured. Copper or glass toiig.s must 
then be used for moving the article.s, as 
'hey must not afterwards be handled. 
For small picce.s, suitable earthenware 
or porcelain strainers may be used. 

The next stage is the sjient nitric acid 
bath. This consi'-ts of nitric acid* weak- 
<*ned by previous use. The '•rticlek are 
lell in until the red color di.sappears, so 
that after rinsing they show a uniform 
metallic tint, 'flic rinsing should be 
horoughly carried out. 

Having been well shaken and drained, 
the articles arc next subjected to the 


strong nitric acid bath, which is made up 
as follows: 

Nitric acid of 86® Be. . 100 volumes 
Chloride of sodium 

(common salt)... . 1 volume 

Calcined soot (lamp- 
black) 1 volume 

The articles must be immersed in this 
bath for only a few seconds. Avoid over- 
heating or using too cold a bath. They 
are next rinsed thoroughly with cold water 
and arc igain subjected to a strong nitric 
acid bath to give them a bright or dull 
appearance as required. 

To produce a bright finish, plunge 
them for a few seconds (moving iher 
about rapidly at the same time) in a cold 
bath of tne fobc/ing compo.sition: 

Nitric acid 100 volumes 

Sulphuric acid 100 volumes 

Chloride of sodium.. . 1 volume 

Again rinse thoroughly in cold water. 
The corresponding bath giving a dull 
matt appearance is compo.sed of: 

Nitric acid. 200 volume.s 

Sulphuric acid 100 volumes 

Sea salt 1 volume 

Sulphate of zinc. . .1 to 5 volume.9 

The duration of immersion in this bath 
varies from 5 to 20 minutes, according to 
the dullness required. Wash with plenty 
of water. The articles will then have an 
unplea.sant appearance, which will disap- 
pear on plunging them for a moment into 
the brightening bath and rinsing quickly. 

The pieces are next treated with the 
nitrate of mercury bath for a few seconds. 


Plain water 10,000 parts 

Nitrate of mercury 10 part.s 
Sulphuric acid 20 parts 


It is necessary to stir this bath before 
using it. For large articles the propor- 
tion of mercury should be greater. An 
article badly cleaned will come out in 
various shades and lacking its metallic 
brightness. It is better to throw a spent 
bath away than attempt to strengthen it. 

The vanous pieces', after having passed 
through these several processes, are then 
ready for the plating bath. 

A few words on the subject of gilding 
may not be amiss. Small articles are gilded 
hot, large ones cold. I'he cold cyanide 
of gold and potassium bath is composed 
as follows: 

Distilled water 10,000 parts 

Pure cyanide of po- 
tassium 200 parts 

Pure gold 100 parts 

The gold, tra»isformed into chloride, 

t is dissolved in 2,000 parts of water and 
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Ihe cyanide in 8,000 parts. The two so- 
lutions are then mixed and boiled for 
half an hour. 

The anode must be entirely submerged 
in the bath, suspended from platinum 
wires and withdrawn immediately the 
bath is out of action. 

Hot Gold Bath. — Zinf*. tin, lead, 
antimony and the alloys of these metals 
are better if previously covered with 
copper. 

The following are the formulas for the 
other metals per 10,000 parts of distilled 
water: 

Crystallized phosphate of soda, 600 
parts; alloys rich in copper castings, 500 
parts. 

Bisulphide of soda, 100 parts; alloys 
rich in copper, 125 pnrts. 

Pure cyanide of potassium, 10 parts; 
alloys rich in copper, 5 parts. Pure gohl 
transformed into chloride, 10 parts; alloys 
rich in copper, 10 parts. 

Dissolve the phosphate of soda hot in 

8.000 parts water, let the chloride of gold 
cool in 1,000 parts water; mix little by 
little the second solution with the first; 
dissolve the cyanide and bisulphide in 

1.000 parts water and mix this last solu- 
tion with the other two. The tempera- 
ture of the bath may vary between 122° 
and 175° F. 

Silvering. — For amateurs a bath of 10 
arts silver per 1,000 is sufficient. Dis- 
solve 150 parts nitrate of silver, ecpii va- 
lent to 100 parts pure silver, in 10.000 
parts of water and add 250 parts pure 
cyanide of potassium. Stir it up until 
completely dissolved, and the‘n filter the 
solution. Silvering is generallv effected 
cold, except in the case of small articles. 
Iron, steel, zinc, lead, an<l tin are belter 
if previously copper-plated ami then 
silvered hot. The cleaned articles arc 
first treated in a nitrate of mercury bulh, 
being kept continually in motion. 

With excess of current the pici. ‘s be- 
come grav, and blacken. In the cold 
bath ano(fes of platinum or silver should 
be employed. Old baths are, in fhis 
case, preferable to new. They may, if | 
required, be artificially aged by the a<Idi- 
tion of 1 or 2 parts in 1,000 of liquid am- 
monia. 

If the anode blackens, the bath is too 
weak. If it becomes white, there is too 
much current, and the deposit, being too 
rapid, does not atiherc. l^he deposit may 
be taken as normal find regular when the 
anode becomes gray during flic passage 
of the current and white again when it 
ceases to flow. 

The nickel vat should be of glass. 


E orcelain, or earthenware, or a case 
ned with impermeable sum. The best 
nickel bath is prepared dv dissolving to 
saturation, in hot distilled water, nickel 
sulphate and ammonium, free from ox- 
ides or alkalies and alkaline earthy metals. 
The proportion of salt to dissolve is 1 
part, Dy weight, to 10 of water. Filter 
after cooling and the bath is then ready 
for use. 

When the bath is ready and the bat- 
tery set up, the wires from the latter are 
joined by binding screws to two metal bars 
resting on the eilge of the vat. The bar 
joined to the positive pole of the battery 
supports, through the intervention of a 
nickel-plated copper hook, a plate of 
nickel, conslitiitiiig the soluble anode, 
which restores to the bath the metal de- 
posited on the catholic by the electro- 
lytic action. From the other bar are 
suspended the articles to be plated. 
These latter should be well polished be- 
fore being put into the bath. 1 o remove 
all grease, scrub them with brushes soaked 
in a hot solution of whiling, boiled in 
winter and carbonate of soda. 

Copper and its alloys are cleaned well 
in a few sccoikIs by immersion in a bath 
composed of 10 parts, by weight, of water, 
and 1 part of nitric aiid. For rough ar- 
ticles, 2 parts water, 1 nitric acid, and 1 
sulphuric acid. For steel and polished 
castings, 100 parts water to 1 sulphuric 
acid. The articles should remain in the 
bath until the whole surface is of a uni- 
form gray tint. They arc then rubbed 
with powdered pumice stone till the solid 
metal appears. Iron and steel castings 
are left in the bath for tlircc or four 
hours and then scrubbed with well-sifted 
.sand. 

If the current be too strong, the nickel 
is deposited gray or even black. An 
hour or so is time enough to render the 
coat sufficiently thick and in a condition 
to slaiid polishing. When the articles 
arc removed from the bath they are 
wash»‘d in w^ater and dried in hot saw- 
dust. 

To polish the articles they should be 
taken in one hand and rubbed rapidly 
backward and forward on a strip of clotn 
soaked in polishing powder boiled in 
water, the cioth being firmly fixed at one 
end and held in the other hand. The 
hollow parts are polished by means of 
clotli pads of various sizes fixed on sticks, 
'riicse j)ads must be dipped in the pol- 
ishing paste wlicn using them. The arti- 
cles, when well brightened, are washed 
in w’ater to get rid of the paste an<l the 
wool threads, and finally dried in saw- 
dust. 
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SOME NOTES ON ELECTROTYPING, 
PLATING, AND GILDING. 

The first step in llie process is the prep- 
aration of the mold. The substance 
or^inally used for the construction of 
this was plaster of Paris. This sub- 
stance is, however, porous and must be 
rendered impermeable. The materials 
most commonly used of later years are 
atearine, wax, murine glue, gelatin, 
India rubber, and fusible alloys. With 
hollow molds it is a good plan to arrange 
an internal skeleton of platinum, for 
ultimate connection with the anodes, in 
order to secure a good electrical contact 
with all parts of the mold. When cov- 
ering several pieces at once, it is as well to 
connect each of them with the negative 
pole by an iron or lead wire of suitable 
dimensions. 

Having prepared the molds in the 
usual way — by obtaining an impression 
in the material when soft, and allowing 
it to set — they should be gwen a metallic 
coating on their active surfaces of pure 
powdered plumbago applied w'itn a 
polishing brush. 

For delicate and intricate objects, the 
wet process is most suitable. It consists 
in painting the object with two or more 
coats of nitrate of silver and ultimately 
reducing it by a solution of phosphorus 
in bisulphide of carbon. 

The plating baths are prepared as 
follows: 

A (juantity of water is put in a jar and 
to it IS added from 8 to 10 parts in 100 
of sulphuric acid, in small quantities, 
stirring continually in order to dissipate 
the heat generated by the admixture of 
acid ana water. Sulphate of copper 
(bluestoiic) is then dissolved in the 
acidulated water at the normal tempera- 
ture until it will take up no more. The 
solution is always used cold and must be 
maintained in a saturated condition by 
the addition of copper sulphate crystals 
or suitable ancxles. 

For use it should be poured into vessels 
of clay, porcelain, glass, hard brown 
earthenware, or india rubber. For 
large baths wood may be used, lined on 
the interior with an impervious coating 
of acid-proof cement, india rubber, 
marine glue, or even varnished lead 
sheets. 

If the solution be too weak and the 
current on the other hand b*' too strong, 
the resulting deposit will b*' of a hl«ek 
color. If too concentrated a solution 
and too weak a current be empl<^ed, a 
crystalline deposit is obtained. To in- 
sure a perfect result, a happy medium in 
all things b necessary. 


During the process of deposition, thi 
pieces should be moved about in the bath 
as much as possible in order to preserve 
the homogeneity of the li(juid. If this 
be not attended to, stratification and 
circulation of the liquid is produced by 
the decomposition oi the anode, and is 
rendered visible by the appearance of 
long, vertical lines on the cathode. 

For amateurs and others performing 
small and occasional experiments, the 
following simple apparatus will be ser- 
viceable. Place the solution of sulphate 
of copper in an earthenware or porcelain 
jar, in the center of which is a porous pot 
containing amalgamated zinc and a scuu- 
tion of sulphuric acid and water, about 
2 or 3 parts in 100. At the top of the 
zinc a brass rod is fixed, supporting a 
circle of the same metal, the aiameter of 
which is between that of the containing 
vessel and the porous pot. From this 
metallic circle tne pieces are suspended 
in such a manner that the parts to be 
covered are turned toward the porous 
pot. Two small horsehair bags filled 
with copper sulphate crystals are sus- 
pended in the solution to maintain it« 
saturation. 


ELM TEA. 

Powdered slippery 

elm bark ... ... 2 teaspoonfuls 
(or the equiva- 
lent in whole bar) 

Boiling water 1 cup 

Sugar, enough. 

Lemon juice, enough. 

Pour the w'.atcr upon the bark. When 
cool, strain and flavor with lemon juice 
and add sugar. This is soothing in case 
of inflammation of the mucous mem- 
brane. 


EMBALMING FLUIDS. 


Success in the use of any embalming 
fluid depends largely on manipulation, 
an important part of the process being 
the thorough r^^movnl of fluid from the 
circulatory system before iindertfiking 
the injection of the embalming liquid. 


I. — SoH’t'en zinc 

c'lloride fU. S. 

r.) 

Solution sodium 
chloride 6 
Onnpps to p»nt. 
Solution Tnei‘eii’‘y 
bichloride, 1 
ounce to pint . . 

Alcohol 

Carbolic acid 

(pure) 

Glycerine 


1 gallon 


6 p»nts 


4 pints 
4 pints 

8 ounces 
24 fluidounoea 
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Mix the glycerine and carbolic acid, 
then all the other ingredienls, when a 
clear solution of 3 gallons results, which 
is the proper amount for a body weigh- 
ing 150 pounds. 

II. — Arsenious acid.. . 100 parts 
Sodium hydrate . 50 parts 
Carbolic acid and water, of each 
a sufficient quantiL^. 

Dissolve the arsenious acid and the 
soda in 140 parts of water by the aid of 
heat. When the solution is cold, drop 
carbolic acid into it until it becomes 
opalescent, and finally add water until 
the finished product measures 700 parts. 


III. — Salicylic acid. ... 4 drachms 

Boric acid 5 drachms 

Potassium c a r - 

bonate 1 drachm 

Oil of cinnamon. 3 drachms 

Oil of cloves 3 drachms 

Glycerine 5 ounces 

Alcohol 12 ounces 

Hot water 12 ounces 


Dissolve the first 3 ingredients in the 
water and glycerine, the oils in the 
alcohol, and mix the solutions. 


IV.— Thymol... 
Alcohol. . . 
Glycerine 
Water 


15 grains 
J ounce 
10 ounces 
5 ounces 


V. — Cooking salt 500 parts 

Alum 750 parts 

Arsenious acid.. . 350 parts 

Zinc chloride ... 120 parts 

Mercury chloritle 90 parts 
Forma 1 d e h y d e 
solution, 40 per 

cent 6,000 parts 

Water, up to 24,000 parts 

VI. — Arsenious acid. . .. 360 gr.nins 
Mercuric chloride. 1} ounces 

Alcohol 9 ounces 

Sol. ac. carbolic, 5 

percent 120 ounces 


From 10 to 12 pints are injectvd into 
the carotid artery — at first slowly and 
afterwards at intervals ol from 15 to 30 
iiinutes. 


EMERALD aMITATION): 

See Gems, Artificial. 

EMERY: 

Emery Grinder. — Sliellac, melted io- 
gether with emery and fixed to a short 
metal rod, forms the grinder used for 
opening the holes in enameled watch dials 


and similar work. The grinder is gen 
erally rotated with the thumb and fore« 
finger, and water is used to lubricate its 
cutting part, which soon wears away. 
The grinder is reshaped by heating the 
shellac and molding the mass while it ia 
in a plastic condition. 

Preparing Emery for Lapping. — To 
prepare emery for lapping screw-gages, 
plng.s, etc., fill a half-pint bottle with 
machine oil and flour emery, 7 parts oil 
to 1 part emery, by bulk. IMix thoroughly 
and let stand for 20 minutes to settle. 
Take the bottle and pour off one-half the 
contents without disturbing the settlings. 
The portion poured off contains only tne 
finest emery and will never scratch the 
work. 

For surface lapping put some flour 
emery in a linen nag and tic up closely 
with a string. Dust out the emery by 
striking the bag against the surface plate; 
use turpentine for rough lapping and the 
dry surface plate for finishing. 

Removing Glaze from Emery Wheels. 
— If the wheel is not altogether too hard, 
it can sometimes be remedied by reduc- 
ing the face of the wheel to about J incli, 
or by reducing the speed, or by both. 
Emery wheels should be turned off so 
that they will run tiue before using. A 
wheel that gljr/es immediately after it 
has been turned off, can sometimes be 
corrected by loosening the nut, and al- 
lowing the wheel to assume a slightly 
different position, when it is again tight- 
ened. 

Emery Substitute. — For making arti- 
ficial emery, 1,G34 parts of the following 
substances may be employed; Seven hun- 
dred and fifty-nine parts of bauxite, 700 
p.arts of eoKc, and !)() parts of a flux, which 
may he a carbonate of lime, of potash, 
or of soda, preferably carbonate of lime 
on jK-eouiit of its low price. These ma- 
terials are arranged in alternate layers 
and fused in an oven having a good 
draught. I'hey are said to yield an arti- 
ficial emery similar to the natural emery 
of Sun nia and Naxos, dud at low cost. 

EMULSIFIERS : 

Rosin Soap as an Emulsifier. — Th- 
soap should Le made by boiling gently 
for 2 hours, in an evaporating dish, a 
mixture of 1,S»)0 grains rosin and 300 
caustic soda with 20 lliiidounces water. 
I poll cooliiig. the soap separates as a 
yellow nias'^ whieh is drained from the 
liquid sc^uee/ed, then lu'ateil on a water 
bath until it is dry and friable. Fixed 
oils may be emulsified by adding I ounce 
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to a solution of 10 grains soap in 1 ounce 
water. Volatile oils require 10 grains 
rosin soap, 2} ounces water, and 2 
drachms oil. Creosote requires double 
this amount of soap. Thymol may be 
rendered miscible with water by dis- 
solving 18 grains together with 20 grains 
soap in S nuidounces alcohol, then add- 
ing enough water to make 6 fluidounces. 
Of course many other substances may be 
emulsified with the same emulsifier. 

Yolk of Egg as an Emulsifier.— The 
domestic ointment of Unona, consisting of 

mixture of oil and yolk of egg, is mis- 
cible in all proportions with water. It is 
proposed to utilize this fact by substitu- 
ting a diluted ointment for the gum 
emulsions in general use, the following 
being given as a general formula: 

Yolk of egg 10 parts 

Balsam Peru 1 to 2 parts 

Zinc oxide 5 to 10 parts 

Distilled water 100 parts 

If desired, 33 parts of vinegar may be 
substituted for the same amount of water, 
while oil of cade, oil of birch, lianthral or 
storax may be substituted for the balsam 
Peru, and an equal quantity of talc, mag- 
nesium carbonate, sulphur of bismuUi 
subcarbonate, may be introduced in 
place of the oxide of zinc. A further 
variation in the character of the liquid 
may be introduced by the use of medi- 
cated or perfumed waters instead of the 
plain distilled water. WLcrc so diluted, 
as in the above formula, iIk- yolk of egg 
separates out after long standing, but tne 
mixture quickly reemulsifies uf)on shaking. 
Tar anci balsams can be emulsified by 
mixing with double their quantity of yolk 
of egg, then diluting by the addition of 
small quantities of water or milk. 

Emulgen. — This emulsifying agent has 
the following composition: Gluten, 5; gym 
acacia, 5; gum tragacanth, 20; glycerine, 
20; water, 50; alcohol, 10. This mixture 
forms a clear grayish jelly. 

EMULSIONS OF PETROLEUM: 

See Petroleum. 


Enameling 

(See also Ceramics Glazes, Paintf* 
Waterproofing, and Varnishes.) 

COMMERCIAL ENAMELING. 

Commercial enameling includes; (1) 
Hollow ware enameling for domestic use; 
(2) hollow ware enameling for chemical 


use; (3) enameling locomotive and other 
tubes; (4) enamding drain and water 
pipes; (5) signboard enameling. 

There is one defect to which all enamel 
ware is subject, and that is chipping. 
This may be caused by (1) imperfect 
mixing of the enamels; (2) imperfect fus- 
ing; (3) imperfect pickling of the iron; 
(4) rough usage. With ordinary care u 
well-enameled article has been known 
to last in daily use for 10 or 12 years, 
whereas defective enameling, say, on a 
sign tablet — which is exempt from rough 
usage — may not have a fife exceeding 
a few months. All enameled articles, 
such as hollow ware and sign tablets, 
first receive a coating of a composition 
chiefly composed of mass called '‘gray,** 
and this is followed by a deposit of 
“white,** any additional color required 
being laid above the white. In the mix- 
ing and depositing of these mixtures fie 
the secrets of successful enameling. The 
“gray** has to be fused not only on bill 
also into the metal at a bright red — al- 
most white — heat, and it is obvious that 
its constituents must be arranged and 
proportioned to expand and contract in a 
somewhat uniform manner with the iron 
iisclf. The “white** has to be fused on 
the surface of the gray, but the gray 
being much harder is not affected by the 
second firing. If it were liquid it would 
become mixed with the white and de- 
stroy its purity. Frequently, owing to 
inferior cncmicals, imperfect mixing of 
fusing, a second coating of white is nec- 
essary, in order to produce a surface of 
the necessary purity and luster. The 
difficulties of enameling are thus easily 
understood. Unless the metals and 
chemicals are so arranged and manip- 
ulated that their capacities of expansion 
and contraction are approximately the 
same, inferior work will be produced. 
Oxide of iron on the surface of the plates, 
inferior chemicals, incorrect mixings, 
insufficient or overheating in the process 
of fusing, prevent that chemical combi- 
nation which is essential to successful 
enameling. The coatings will be laid 
on and not combined, witn the result that 
there will be inequalities in expansion 
and contraction which will cause the 
enamel to chip off immediately if sub- 
mitted to anything approaching rough 
usage, and in a very snort time if sud- 
mitted to chemical or ordinary atmos- 
pheric conditions. 

The manufacture of sign tablets is the 
simplest form to which this important art 
is adapted. Sign-tablet enameling is, 
however, kept as great a secret as any 
other type. This branch of the industry 
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ia divided up as follows: (1) Setting the 
plates; (9) scaling and pickling the plates; 
(3) mixing the enamel constituents; (4) 
melting the enamel constituents ; (5) grind- 
ing the enamel constituents; (6) apj^ying 
the enamel; (7) drying the enamel coat- 
ings; (8) fusing the enamel on the ar- 
ti<3es; (9) lettering — including alphabet- 
ical and other drawing, spacing, and 
artistic art in arrangement; (10) stencil 
cutting on paper and stencil metal; 
(11) brushing; (12) refusing. Distinctive 
branches of this work have distinctive 
experts, the arrangement being generally 
as follows: Nos. 1 and 2 may or may not 
be combined; Nos. 3 and 5 may or may 
not be combined; Nos. 4, 7, 8, and 12 
generally combined; No. 6 generally the 
work of girls; Nos. 9 and 10 generally com- 
bined; No. 11 generally the work of girls 
airil boys. The twelve processes, there- 
fore, require six classes of trained work- 
people, and incompetence or carelessness 
at any section can only result in imper- 
fect plates or “wasters.** 

A brief description of these processes 
will enable the reader to understand the 
more detailed and technical description to 
follow, and is, therefore, not out of place. 
Ordinary iron sheets will do for the man- 
ufacture of sign tablets; but a specially 
prepared charcoal plate can be had at a 
sligntlv increased price. The latter type 
is the best, for in many cases the scaling 
and pickling may, to a certain extent, be 
dispensed with. To make this article, 
however, as complete as possible, we 
shall begin from tne lowest rung of the 
manufacturing ladder — i. e., from the 
first steps in the working of suitable iron. 

I. — Setting. — The plates may be re- 
ceived in sheets, and cut to the required 
size at the enameling factory, or, what is 
more general, received in sizes according 
to specification. The former are more 
liable to have buckled slightly or become 
dented, and have to be restored to a 
smooth and uniform surface by ham- 
mering on a flat plate. The operation 
seems simple, but an inexperienced oper- 
ator may entirely fail to produce the de- 
sired result, and, if he does succeed, it is 
with the expenditure of a great amount of 
time. An expert setter with compara- 
tively few and well-directed strokes brings 
an imperfect plate into truth and in readi- 
ness for the next operation. 

II. — Scaling and IHckling. — The an- 
nealing of the sheets in special furnaces 
loosens the scale, which can then be 
easily removed, after which immersion 
for some time in diluted sulphuric or 
muriatic acid thoroughly d^as* the plate. 


Firing to a red heat follows, and then a 

f generous course of scrubbing, and the 
ast traces of acid are removed by dip- 
ping in boiling soda solution. Scouring 
with sand and washing in clean water 
may follow, and the metal has then a per- 
fect and chemically clean surface. 

III. — Mixing the Enamel Constitu- 
ents. — Ground, foundation, or gray. — 
All articles, whether hollow ware or 
plates, are operated upon in a very 
similar manner. Both require the foun- 
dation coating generally called “gray.** 
The gray constituents vary considerably 
in different manufactures; but as regards 
the use of lead, it is universally con 
ceded that while it may in many in- 
stances be used with advantage in the 
enameling of sign tablets, etc., it should 
under no circumstances be introduced 
into the coating of articles for culinary 
purposes, or in which acids are to be 
used. The first succe®sfu’ commercial 
composition of this covering was: Gullet 
(broken glass), carbonate of soda, and 
boracic acid. This composition re- 
mained constant for many years, but 
ultimately gave place to the following: 
Cullct, red load, borax, niter. The borax 
and red lead form the fluxes, w hilc the 
niter i., to “purity** the mass. Some of 
the later inirdngs consist of the follow- 
ing: Silica powder, crystallized or cal- 
cium borax, white lead, fused together. 
This would be called a frit, and with it 
should be pulverized powdered silica, 
clay, magnesia. This recipe is one re- 
quiring a very high temperature fo 
fusing: Silica powder, borax, fused an 
ground with silica, clay, magnesia. Thi 
requires a slightly lower tf'mperature 
Frit of silica powder, borax, feldspar 
fused together, and then ground wit) 
clay, feldspar, and magnesia. 

The approximate quantities of each 
constituent will be given later, but it 
must always be remembered that no 
hard-and-fast line can be laid down. 
Chemicals vary in purity, the furnaces 
vary in temperature, the pounding, grind- 
ing, and mixing are not always done 
alike, and each of thet.e exerts a certain 
influence on the character of the “melt.” 
These compositions may be applied to 
the metal either in the form of a powder 
or of a liquid. Some few years ago the 
powder coating was in general use, but 
at the present time the liquid form is in 
favor, as it is considered easier of ap- 
plication, capable of giving a coating 
more uniform in thickness and less costly. 
In using the powder coating the plate is 
rubbed with a cloth dipped in a gum 
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solution, and the powder then carefully 
dusted throuj^h a sieve over the surface. 
In this condition the plate is submitted 
to the f using process, in using the li<^uid 
material the plate surface is dipped into 
or has the liquid mixing carefullv poured 
over it, any surplus being drained off, and 
any parts which are not to be coated being 
wiped clean by a cloth. The coating is 
then dried in suitable stoves, after which 
it is ready for fusing on to the iron. The 
gray coating should be fairly uniform and 
smooth, free from holes or blisters, and 
thoroughly covering every part of the iron 
which is to be subjected to any outside 
influence. Cooling slowly is important. 
Rapid cooling frequently causes cnipping 
of the coating, and in any case it will 
greatly reduce the tenacity of the con- 
nection existing between the glaze and 
the metal. 

Generally the next surface is a white 
one, and it depends upon the class of 
article, the character of the enamels, and 
the efficiency of application, whether 
one coat or two will be required. Rough- 
ly speaking, the coating is composed of a 
glass to which is added oxide of tin, 
oxide of lead, or some other suitable 
opaque white chemical. The mixture 
must be so constituted as to fuse at a 
lower temperature than the foundation 
covering. If its temperature of fusion 
were the same the result would be that 
the gray would melt on the iron and 
become incorporated with the white, 
thus loosening the attachment of the 
mass to the iron and also destroying the 
purity of the white itself. Bone ash is 
sometimes used, as it becomes uniformly 
distributed throughout the melt, and re- 
mains in suspension instead of settling. 
Bone ash and oxide of lead are, however, 
in much less demand than oxide of tin. 
The lead is especially falling into dis- 
favor, for the fojlowing reasons: Firstly, 
it requires special^ and laborious treat- 
ment; secondly, it gives a yellowish- 
white color; thirdly, it cannot resist the 
action of acids. ^ The following is a 
recipe which was in very general use for 
some years: Glass (cullet), powdered 
flint, lead, soda (crystals), niter, arsenic. 
Another consists of the following: Borax, 
glass, silica powder, oxide of tin, niter, 
soda, magnesia, clay. These are fused 
together, and when being ground a 
mixture of Nos. 1, 3, 7, and boracic acid 
is added. 

Enamel mixings containing glass or 
china are now generally in use, idthough 
for several years the experience of man- 
ufacturers using glass was not satisfac- 
tory Improved compositions and work- 


ing now make this constituent a most 
useful, and, in fact, an almost essential 
element. The glass should be white 
broken glass, and as uniform in char- 
acter as possible, as colored glass would 
impart a tinge of its own color to the 
mixing. 

The following are two distinct glazes 
which do not contain glass or porcelain: 
Feldspar, oxide of tin, niter, soda. This 
is free from any poisonous body and re- 
quires no additions: Silica powder, oxide 
of tin, borax, soda, niter, carbonate of 
ammonia, or magnesia. 

Alkalies. — Of the alkalies which are 
necessary to produce complete fusion of 
and combination with the quartz, soda 
is chiefly applied in enamel manufac- 
tures, as the fusing temperature is then 
lower. 

Bone Ash. — This material will not add 
opacity, but only semi-transparency to 
the enamel, and is therefore not much 
used. 

Boracic Acid. — Boracic acid is some- 
times substituted for silicic acid, but 
generally about 15 per cent of the former 
to 85 per cent of the latter is added. 
Borax as a flux is, however, much more 
easily used and is therefore largely em- 
ployed in enamel factories. 

Borax. — Calcined borax, that is, borax 
from which a large proportion of the 
natural moisture has been eliminated, is 
best for enamel purposes. It is a flux 
that melts at medium heat, and enters 
into the formation of the vitreous basis. 
Borax has also the property of thorough- 
ly distributing oxide colors in the enamels. 

Clay. — Only a fairly pure clay can be 
used in enamel mixings, and the varieties 
of clay available are therefore limited. 
The two best are pipe — or white — clay 
and china clay — kaolin. The latter is 
purer than the former, and in addition to 
acting as a flux, it is used to increase the 
viscosity of mixings and therefore the 
opacity. It is used in much the same 
way as oxide of tin. 

Cryolite. — ^Ground cryolite is a white 
mineral, easily fusible, and sometimes 
used in enamel mixings. It is closely 
associated with aluminum. 

Cullet. — This is th? general material 
used as a basis. Clear glass only should 
be introduced; and as t.ne compositions 
of glass vary greatly, small experimental 
frits should always be made to arrive at 
the correct quantity to be added. 

Feldspar. — The introduction of feld- 
spar into an enamel frit increases con- 
sistency. The common white variety i^ 
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generally used, and Its preliminary treat- 
ment by pounding is similar to that 
adopted with quartz. 

Fluor-Spar. — In this mineral we have 
another flux, which fuses at a red heat. 

Fluxes. — These are for the purpose of 
regulating the temperature of tusion of a 
mixing — frit — some being better adapted 
for this purpose than others. This, how- 
ever, is not the only consideration, for 
the character of the flux depends upon 
the composition or chemical changes to 
which the ingredients are to be subjected. 
The fluxes are borax, clays, cullet, 
porcelain, feldspar, gypsum, and fluor- 
spar. 

Glass. — Glass is composed of lime, si- 
licic acid, and soda or potash. The use of 
the glass is to form the hard, crystal-like 
foundation. 

G^sum. — This mineral is sometimes 
used in conjunction with baryta and 
fluor-spar. 

Lead. — Crystallized carbonate of lead, 
or “lead white,** is frequently used in 
enamels when a low temperature for 
fusion is required. It should never be 
used on articles to be submitted to chem- 
ical action, or for culinary use. Minium 
is a specially prepared oxide of lead, and 
suitable for enameling purposes, but is 
expensive. 

Lime. — Lime is in the form of carbon- 
ate of calcium when used. 

Magnesium Carbonate is used only in 
small quantities in enamel mixings. It 
necessitates a higher temperature for 
fusion, but does not affect the color to the 
slightest extent ?f pure. 

Manganese. — As a decolorant, this 
mineral is very powerful, and therefore 
only small quantities must be used. 
Purity of the mineral is essential — i. e., 
it should contain from 95 to 98 per cent 
of binoxide of manganese. 

Niter. — At a certain temperature niter 
shows a chemical change, which, when 
affected by some of the other constitu- 
ents, assists in the formation of the vitre- 
ous base. 

Porcelain. — Broken uncolored porce- 
lain is sometimes used in enamel man- 
ufacture. Its composition: Quartz, 
china clay, and feldspar. It increases 
viscosity. 

^ Red Lead. — This decolorant is some- 
times called purifier. It will, however. 
Interfere witn certain coloring media, 
and when this is the case its use should 
at once be discontinued. 

Silicic Add. — Quartz* eand, fock crys- 


tal, and flint stone are all forms of this 
acid iq crystallized form. By itself it is 
practically infusible, but it can be incor- 
porated with other materials to form 
mixings requiring varying temperatures 
for fusion. 

Soda. — The soda in general use is car 
bonate of soda — 58 per cent — or enamel- 
ing soda. The latter is specially pre- 
pared, so as to free it almost entirely 
from iron, and admit of the production of 
a pure white enamel when such b re- 
quired. 

Tin Oxide. — All enamels must contain 
white ingredients to produce opacity, 
and the most generally used is oxide of 
tin. By itself it cannot be fused, bot 
with proper manipulation it becomes 
diffused throughout the enamel mass. 
On the quantity added depends the 
denseness or degree of opacity imparted 
to the enamel. 

It will be understood that the erame^ 
constituents are divided into four db 
tinct groups : I. Fundamental media. 
II- Flux media. III. Decolorant media. 
IV. Coloring media. We have briefly 
considered the three first named, and we 
will now proceed to No. IV. The color- 
ing material used is in every case a 
metallic oxide, so that, so far as this goes, 
the coloring of an enamel frit is easy 
enough. Great care is, however, neces- 
sary, and at times many difliculties 
present themselves, which can only be 
overcome by experience. Coloring ox- 
ides are very frequently adulterated, and 
certain kinds of the adulterants are in- 
jurious to the frit and to the finish of the 
color. 

Commrison of Hollow Ware and Sign- 
Tablet Enameling. — The enameling for 
sign tablets is much the same as for 
hollow ware; the mixings are practically 
alike, but, as a general rule, the mixing is 
applied in a much more liniiid form on 
the latter. It is easy to uncerstand that 
hollow ware in everyday use receives 
rougher usage than tablets. By handling, 
it is submitted to compression, expansion, 
and more or less violence due to falls, 
knocks, etc., and unless, therefore, the 
enamel coating follows the changes of 
the metal due to these causes, iLe con- 
nection between the two will become 
loosened and chipping will take place. 

The enamel, therefore, though much 
alike for both purposes, should be so 
prepared for hollow ware that it will be 
capable of withstanding the changes to 
which we have referred. In nil cases it 
must be remembered that the thinner the 
seat of the enamel the better it will bo 
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distributed over tue iron, and the 
will be its adherence to the iron. Any 
article hearily enameled is always liable 
to chip, especially if submitted to the 
slightest bending action, and therefore 
any excess of material added to a plate 
means that it will always be readily 
liable to separate from the plate, in 
hollow-ware enameling the preparation 
of each frit generally receives somewhat 
more attention than for plnte enameling. 
The grinding is more enectively carried 
out, in order to remove almost every 
possibility of roughness on any part of 
the surface, especially the inside surface. 

The iron used in tablet and hollow- 
vare manufacture is rolled sheet jron. 
It is supplied in a variety of qualities. 
Charcoal iron is purer than ordinary 
plate iron, more ductile, and therefore 
capable of being driven out to various 
forms and depths by stamping presses. 
The surface oi the charcoal iron is not so 
liable to become oxidized, and therefore 
can be more readily made chemically 
clean for the reception of the enamels. 
Some manufacturers use charcoal plates 
for tablet work, but these are expensive; 
the ordinary plates, carefully pickled 
and cleaned, adapt themselves to the 
work satisfactorily. 

The sheet irons generally used for the 
enameling purposes referred to vary in 
geuge. The finer the iron the greater 
must be the care used in coating it with 
enamel. Thin iron wijl rapidly become 
hot or cool, the temperatures changing 
much more quickly than that of the mix- 
ing. Unless care, therefore, is used, the 
result of fusing will be that the enamel 
mass will not have become thoroughly 
liquid, and its adherence to the iron will 
be imperfect. 

If, nowever, the temperature is gradu- 
ally raised to the maximum, and sym- 
athetic combination takes place, ^ the 
angers of rapid cooling are avoided. 
Again, the iron, in losing its temperature 
more rapidly than the enamel, will con- 
tract, thus loosening its contact with the 
glaze, and the latter will either then, or 
after a short period of usage, chip off. 
We then arrive at the following hard-and- 
fast rules: (1) In all classes of enameling, 
but particularly where thin iron sheets 
are used, the temperature of the plate 
and its covering must .be raised very 
gradually and very uniformly. (2) In all 
cases a ]Mate which has had a glaze fused 
on its surface must be cooled very gradu- 
ally and very uniformly. The importance 
of these rules cannot be over-estimated, 
and will, therefore, be referred to in a 
more practical way later. 


In enameling factories no causes ar 
more prolific in the production of wast 
than these, and in many cases the de- 
fects p^'oduced are erroneously attributed 
to sometning else. Cast iron is mud 
easier to enamel than wrought iron. 
This is due to the granujar character of 
its composition.^ It retains the enamels 
in its small microscopic recesses, and 
greater uniformity can oe arrived at with 
greater ease. Cast-iron enameled sign 
tablets and hollow ware were at one 
time made, but their great weight made 
it impossible for them ever to come into 
general use. ^ 

Wrought-iron plates, if examined mi- 
croscopically, will show that they are of 
a fibrous structure, the fibers running in 
the direction in which they have been 
rolled. The enamels, therefore, will be 
more liable to flow longitudinally than 
. transversely, and this tendency will bt 
! more accentuated at some places than al 
\ others. This, however, is prevented bj 
giving the iron sheets what might be 
described as a cast-iron finish. The 
sheets to be enameled should be thorough- 
ly scoured in all directions by quartz or 
flint sand, no part of the surface being 
neglected. This thorough scrubbing 
will roughen the surface sufficiently to 
make it uniformly retentive of enamel 
mixture, and in no cases should it be 
omitted or carelessly carried out. 

Copper Enameling. — On a clean cop- 
per surface the enameling process is easy. 
The foundation glaze is not essential, 
and when required the most beautiful re- 
sults of blended colors can be obtained 
by very little additional experience to or- 
dinary enameling. 

When the vase or other article has been 
hammered out to the required shape in 
copper, it is passed on to another class of 
artisans, who pr^are it for the hands ol 
the enameler. The design or designc 
are sketched carefully. The working 
appliances consist only of a pointed tool, 
two or three small punches of varying 
sizes, and a hammer. With this small 
euuipment the operator sets to work. 
Tne spaces between each dividing line 
are gradually lowered by hammering, 
and wheh this has been uniformly com- 
pleted,^ each little recess is ready to re- 
ceive its allotment of enamel. More 
accurate work even than this can be ob 
tained by the introduction of flat wire 
This wire is soldered or fixed on the vase, 
and forms the outline for the entire 
design. It may be of brass, copper, or 
gold, but is fixed and built round every 
Item of the whole design with the mort 
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laborious care. It stands above the sur- 
face of the design on the copper articles, 
but the little recesses formed by it are 
then gradually filled up by enamel in 
successive fusings. The wnole surface 
of the article is^ now ground perfectly 
emooth and polished until its luster is 
raised to the nighest point possible, and 
whei i 1 is stage has been reached the 
article is ready for the market. 

From the Sheet to the Sign Tablet.— 
The plates are generally in lengths of 6 
feet by 2 feet, 6 feet by 3 feet, etc., fh** 
gauge generally being from 14 to ac- 
cording to the size and class of plates to 
be enameled. These must be cut, but 
some enamelers prefer to order their 
plates in specified sizes, which does away 
with the necessity of cutting at the enam- 
eling factory.^ In order, however, to 
make this article complete, we will as- 
sume that a stock of large plates is kept 
on hand, the sizes being 6 feet by 3 feet 
and 6 feet by 2 feet. An order for sign 
tablets is given; particulars, say as fol- 
lows: Length, 2 feet by 12 inches, white 
letters on blue ground; lettering. The 
Engineer, 33 Norfolk street; block letters, 
no border line, 2 holes. For ordinary 
purposes these particulars would be suf- 
ficient for the enameler. 

Stage I. — Cutting llie plate is the first 
operation. The plates 6 fe^t by 2 feet 
would first be cut down the center in a 
circular cutting machine, thus forming 
two stripa, 6 feet by 12 inches. Each 
strip would then be cut into three lengths 
of 2 feet each. If a guillotine had to be 
used instead of a circular cutter, the plate 
would be first cut transversely at dis- 
tances of 2 feet, til us forming three 
square pieces of 2 feet by 2 feet. Tlio'^e 
would then be subdivided longitudinally 
Into two lengths eaeli, the pieces being 
then 2 feet by 12 inches. Each sheet 
would thus be out into six platts. 

Stage II. — The cut plates sL >uld next 
have any roughness removed from the 
edges, then punched with two holes — 
one at each end, followed by leveling or 
Betting. This is done by hammering 
carefiHly on a true flat surface. 

Stage III. — The plates should then be 
taken and dipped into a hydrochloric 
icid bath made up of equal quantities of 
the acid and water. ^ The plates are then 
raised to a red heat in the stoves, and on 
*emoval it will be found that the scale — 
iron oxide — has become loosened, and 
will readily fall off, leaving a clean me- 
tallic surface. A second course of clean- 
ing then follows in diluted sulphuric 
acid — 1 part acid to 20 parts water. In 


this bath the iron may be kept for about 
12 hours. In some cases a much 
stronger bath is used, and the pirates arc 
left in only a very short lime. The bath 
is constructed of hard wood con ted inside 
with suitable varnish. 

In mixing the sulphuric acid bath it 
must be remembered that the acid 
should be slowly poured into the water 
under continuous stirring. Following 
the bath, the metal is rinsed in water, 
after which it is thoroughly scoured with 
fine flinty sand. Rinsing again follows, 
but in boiling water, ana then the metal 
is allow «‘<1 to dry. Tlie enameling proc- 
♦*s«? should immediately follow the dry- 
ing, for if kept for any length of time the 
surface of the metal again becomes oxi- 
dized. In hollow-ware enameling the 
hydrochloric acid bath may be omitted. 

Stage IV. — The plates are now ready 
for the reception of the foundation or 
gray coating. If powder is used the 
plate is wdped over with a gum solution, 
and then the powder is carerully and uni- 
formly dusted tlirongh a line sieve ovei 
the surface. '^Plie j;late is then reversed 
anti the operation repeated on the other 
side. If a litpiid “gray” is to be used it 
should have a oonsistoney of cream, and 
be poured or brushed wuUi equal rare 
over the two surfaces in succession, after 
the plate has been heated to be only just 
bearable to the touch. The plates are 
then put on rests, or petits, in a drying 
stove heated to about IGO^ I'\, and when 
thoroughly dry they are ready for the 
iiisiiig operation. The petits, with the 
plates, are placed on a long fork fixed 
on a w’pgon, which ran be moved back- 
ward and forward on rails; the door of 
llie fusing oven is then raised and the 
wagon moved forward. "Jdie fork en- 
ters the oven just above fire clay brick 
.supports arranged to receive liie petits. 
The fork is then withdrawn and tha 
door closed. The stove has a cherry- 
red, almo.sl wdiite, heat and in a few min- 
utes the enamel coating has been uni- 
formly melted, and the plates are ready 
to be removed on the petits and fork in 
the same manner as they were inserted. 
Rapid cooling must now be carefully 
avoided, otherwise the enamel and the 
iron wull be liable to separate, and chip- 
ping will result. The temperature rf 
fusion should be about 2,192® F.* When 
all the plates have been thus piepared 
they are carefully examined and defec- 
tive ones laid aside, the others being now 
ready for the next operation. 

^Meltinir a piece of copper will approximately 
repreBout this temperatxira 
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Sta>:jc V. — The coating of the plate 
with uhite is the next stage. The tem- 
perature of fusion of the white claze is 
lower than that of the gray, so tnat the 
plate will remain a shorter time in the 
stove, or he submittc<l to a somewhat 
lower temperature. The latter system 
is to be strongly rceonimentJed in order 
to prevent any possibility of fusion of the 
ground mass. The white should be 
made as liquid as possible consistent 
with good results. The advantages of 
thin coalings have already ht'cn explained, 
but if the mixing is too thin the gr<iund 
coating will not only be irregularly cov- 
ered. but, in fusion, bubbles will be pro- 
duced, owing to the steam escaping, and 
these are fatal to the sale of any kind of 
enamehfi ware. When the plate ha*- been 
thoroughly dried and fusion has taken 

f )lace, slow and steady cooling is absu- 
utely essential. Special mu flics are 
fre(jucntly built for this purpo.se, and 
their use is the means of pre\enting a 
large number of wasters. Ilefore put 
ting on the glaze, care must Ik* taken to 
remove the gray from any part which is 
not to be coated. The ternpcratu-c of 
fiisif)n should be about 1,800° K.,* and 
fhr time taken i.s about 5 minutes. 

Stage VI. — The stencil must be cut 
with perfect exactitude. Tlie letters 
should be as clear as possible, nronor* 
lioned, and spaced to obtain tiie nest 
effects as regards boldness and appear 
.nice. Stencils may bo cut either from 
paper or from specially prepared '<oft 
metal, called stencil metal. 'Die tormer 
are satisfactory enough when only a few 
plates are required from one stencil, but 
when large qua iititic.s arc reqniretj, say, 
60 upward, metal stencils should be used. 
The paper should be thick, tough, and 
.strong, and is prepared in the following 
manner; Shellac is dissolved in methy- 
lated spirits to the ordimiry liquid gum 
form, and this is spread over both sides 
of the paper with a brush. When thor- 
oughly dry a second protective coating is 
added, anri the paper is then rcjidy for 
"tencil work. Tlie stencil cutter's outKt 
consi'Jts of suitable knives, steel rule, 
.scales of varioic: tractions to an inch, a 
large sheet glass on wln'ch llic cutting 
is done, and alphabets and numenils of 
various cbanclers and types. For or- 
dinary lettering one stencil is enough, 
but for more intricate design^ ‘i, 3, and 
even 4 slcncil.s may be required. In the 
preparrdion of the plates referrctl to in the 
paragnipli preceding Stage I, only 1 


j 

1 


I 

! 

I 

i 

I 

1 

I 

1 


* Melting a piece of braaa will represent this tem- 
perature- 


stencil would be necessary. The paper 
before preparation would be measured 
out to tlie exact size of the plate, and the 
letters w'ould be drawn in. The cutting 
would then be done, and the result 
shown at Fig. 1 would be obtained, the 
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black parts being cut out. The lines or 
corners of each letliT or figure should be 
[icrfcclly dear and dean, for any flaw in 
the stciicil V. ill be rcjjrodiiccd on tlic 
plalc. 

Stage VII. — The next stage is the ap- 
plication of the blue enamel. The opera- 
tion is almost identical with that of the 
wliit'\ hut when the coaling has heen 
.applied aiul dried, the lettering must be 
bruijhcd out before it is fused. The 
c'oafing is generally applied hy a badger 
brush after a little gum water has been 
added; the effect of this is to make the 
blue more ronipact. 

Stage V'lll. — The next operation is 
brushing; the stencil is carefully placed 
over the plate, and hchl in position, iirid 
with a small hand brii.sli with hard 
bristles the stencil i.s brushed over. Tliis 
brushing removes all the blue coating, 
which •‘diows the lelleriug and leaves the 
rest c»f the wliite mt.'ict W hen this has 
been done, tlu stenc* is rcuK.ved and the 
connecting ribs of the lettering — some of 
which arc marked \ in Fig. ? —are then 
removed hy hand, the instrunieiit gen* 
enilly being a f>ointe<l stiek of box or 
other similar wood. 

Stage IX. — Fusing follows as in the 
case of the white’ glaze, and the plate is 
complete. One coat of blue should be 
sufficient, but if any defects are apparent 
a secomi layer is necessary. 

The white and blue glazes are applied 
only on the front side of the plate, the 
back side being left coated with gray 
only. 

From the Sheet to the Hollow Ware.-^ 
In hollow-ware enameling, the iron is 
received in squares, circles, or oblongs, 
of the size rec|iiired for tlie ware to oe 
turned out. It is soft and ductile, and 
by means of suilable punches and dies it 
is driven in a stamping press to the neces- 
sary shape. For sh.allow articles only 
one operation i.s iieces.sary, but for deeper 
articles from 2 to 6 operations may be 
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required, annealing in a specially con- 
etructed furnace \ing place bel,/een 
each. Following' thj “drawing” opera- 
tions conies that of trimming; this may 
be done in a press or spinning lathe, the 
object being to trim the edges and re- 
move all roughness. The articles are 
now ready for enameling. For explana- 
tion, let us suppose tii» y «ire tumblers, to 
be white inside, and blue outside. The 
gray is first laid on, then tiie white, and 
Itistly the blue — that is, after the pickling 
and cleaning operations have been per- 
formed. 'riie lino of dcmarcip-tion b^-- 
tween tlic'blue and white must be clear, 
otherwise tJie appearance of the article 
will not be satisfactory. The process of 
enameling is exactly the same as for 
sign-plate enameling, but more care 
must be exercised in ordei to obtain a 
smootlier surface. While the liquid 
enamels are being applied, circular 
articles should be steadily rotated in 
order to let the coating flow uniformly 
and prevent thick and tliiii places. The 
enainciing of “whole drawn” ironware 
presents no diflicnlty to the ordinary 
enamclcr, but with articles which are 
seamed or riveted, special care and ex- 
perience is necessary. 

Seamed or riveted parts are, of course, 
thicker than the ordinary plate, will ex- 
pand and contract differently, will take 
longer to heat and longer to cool, and the 
conclusion, therefore, that must be ar- 
rived at is that the thickness should be 
‘■e<luced as much as possible, and the 
joints be made as smooth as possible. 
Unless .special precautions are taken, 
cracks will be seen oil' articles of this 
kind running in straight lines from the 
rivets or seams. To avoid these, the 
enamel liquid must be reduced to the 
rcate.st stage of liquidity, the lieat must 
e raised slowly, and in cooling the 
articles should pass through, say, 2 or 3 
muffles, each one having a lower temper- 
ature than the prece<Hng one It is now 
generally conceded that the slower and 
more uniform the cooling process, the 
greater will be the durability of the 
enamel. Feldspar is an almost abso- 
lutely necessary addition to the gray in 
successful hollow-ware enameling, and 
the coninositions of both gray aiiif white 
should lie such aj to demand a high 
temperature for fusion. Tlic utensils 
with the gray coaling should first be 
raised to almost a red heat in a muffle, 
and then placed in a furnace niised to a 
white heat. I’he white should be treated 
similarly, and in this way the time taken 
for complete fusion at the last stage will 
be about 4 minutes. 


^ The outside enamel on utenjils is less 
viscous than the inside enamel, and 
should also be applied as thinly as pos- 
sible. 

Stoves and Furnaces. — Fritting and 
Fusing. — The best results are obtained 
in enameling when the thoroughly ground 
and mixed constituents are fused to- 
gether. reground, and then applied to 
the metdfi^rface. In cheap enamels the 
gray is sometimes applied without being 
previously melted, but it lacks the dura- 
bility which is obtained by thorough 
fusion and regrinding. In smelting en- 
amel one of two kinds of furnaces may 
be used, viz., tank or crucible. The 
former is better adapted to the melting 
of considerable quantities of ordinary 
enamel, while the latter is more suitable 
for smaller quantities or for finer enamels 
as the m.’xtiire is protected from the 
direct acti*m of the names by covers on 
the crucibles. The number of tanks and 
crucibles in connection with each furnace 
depends upon the heating capacity of 
the furnace and upon the out-turn re 
quired. They are so arranged that all o/ 
any of them can be used or put out of use 
readily by means of valves and dampers. 
Generally, they arc arranged in groups of 
from 6 to 12, placed in a straight or 
circular line, but the object aimed at is 
complete combustion of the fuel, and the 
utilization of the heat to the fullest ex- 
tent. One arrangement is to have the 
fiame pass along the bottom and sides of 
the tank and then over the top to the 
chimney. 

The general system in use is, however, 
the crucible system. The crucibles are 
made from tne best fire clay, and the 
most satisfactory are sold under the name 
of “IIes.sian cniciNes.” The chief ob- 
jection to the uiJte of the crucibles is that 
of cost. They are expensive, and in 
many factones the life of the crucible is 
very short, in some cases not extending 
beyond one period of fusion. When this,, 
however, is the rule rather than tne ex- 
ceplion, the results are due to care 
lessiiess. Sudden heating or cooling 
of the crucible will cause it to crack or 
fall to pieces, but for this there w no 
excuse. Running the molten material 
quickly out of the crucible and replacing 
it hurriedly with a fresh cold mixing is 
liable — in fact, almost certain — to pro- 
duce fracture, not only causing the de- 
slruction of the crucible, but also the los.' 
of the mixing. New crucibles shoulo 
be fhoronglily dried in a gentle heat for 
some days and then gradually raised 
to the requisite temperature which the^ 
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must sustain for the purposes of fusion. 
Sometimes unglazed porcelain ^crucibles 
specially prepared with a large propor- 
tion of china clay are used. These are, 
however, expensive and renuire special 
attention during the first melt. The life 
of all crucibles can be lengthened by: 
(1) Gradually heating them before put- 
ting them into the fire; (2) never replac- 
ing a frit with a cold mass for the suc- 
ceeding one; it should first be heated in a 
stove and then introduced into the cru- 
cible; (3) carefully protecting the hot 
crucibles from cold draughts or rapid 
cooling. 

Melting and Melting Furnaces. — The 
arrangement of the melting furnace must 
be such as to protect the whole of the 
crucible from chills. '^I'he usual pit 
furnaces, with slight modifications, are 
suitable for this purpose. The crucible 
shown at b in Fig. 3 is of the type already 



described; at the top it is fitted with a 
lid, a, hinged at the middle, and at the 
bottom it IS pierced by a 2-inch conical 
hole.* The nole, while melting is going 
on, is plugged up with a specially pre- 
pared stopper. The crucible stands on 


* Two inohes for gray, one inch for glase ; the 
hole should be wider at the top 


a tubular fireproof support, c, which 
allows the molten mass to be easily run 
off into a tub of water, which is placed in 
the chamber, d. The fuel is thrown in 
from the top, and the supply must be 
kept uniform. From 4 to (5 of these fur- 
naces are connected with the same chim- 
ney; but before passing to the chimney 
the hot gases are in some cases used for 
heating purposes in connection with the 
drying stove. The plug used may be 
either a permanent iron one coated with 
a very hard enamel or made from a 
composition of quartz powder and water. 
An uncovered iron plug would be un- 
suitable owing to the action of the iron 
on the ingredients of the mixing. 

In some cases only a very small hole is 
made in the crucible and no stopper used, 
the fusion of the mixing automatically 
closing up the hole. In some other fac- 
tories no hole is made in the crucible, and 
when fusion is complete the crucible is 
removed and the mixing poured out. The 
two latter systems ore bad; in the first 
there is always some waste of material 
through leakage, and in the latter the 
operation of removing the crucible is 
clumsy and difficult, while the exposure 
to the colder atmosphere frequently causes 
rupture. 

The plug used should be connected with 
a rod, as shown in Fig. 3, which passes 
through a slot in one-half of the hinged 
lid, a. When fusion is complete this half 
is turned over, and the plug pulled up, 
thus allowing the molten mass to fall 
through into the vat of water placed un- 
derneath. The mixing in the crucibles, 
as it becomes molten, settles down, and 
more material can then be added until 
the crucible is nearly full. If the mixing 
is correctly composed, and has been thor- 
oughly fused, it should flow freely from 
the crucible when the plug is withdrawn. 
Fusing generally requires only to be done 
once, but for fine enamels the operation 
may be repeated. The running off into 
the water is necessary in order to make 
the mass brittle and easy to grind. If 
this was not done it would again form 
into hard flinty lumps and require much 
time and labor to reduce to a powder. 

A careful record should be kept of the 
loss in weight of the dried material at 
each operation. The weighings should 
be made at the fcllowing points: (1) 
Before and after melting; (2) after 
crushing. 

The time required for melting varies 
greatly, but from 6 to 9 hours may be 
considered as the extreme limits. Gas 
is much used for raising the necessary 
heat for melting. The generator may be 
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placed in any convenient position, but 
a very good system is to have it in the 
center of a battery of muffles, any or all 
of which can be brought into use. When 
<^uartz stoppers are used there is con- 
siderable trouble in their preparation, 
and as each new batch of material re- 
quires a fresh stopper v^rought-iron 
stoppers have been introduced in many 
factories. These are coated with an 
enamel requiring a much higher tempera- 
ture of fusion than the fundamental sub- 
stance, and this coating prevents the iron 
having any injurious action on the frit. 

Fusing. — For fusing the enamel muffle 
furnaces are used; these ^urnaccs are 
simple in construction, being designed 
specially for: (1) Minimum consumption 
of fuel; (9) maximum heat in the muffle; 
(3) protection of the inside of the muffle 
from dust, draughts, etc. 

The muffle furnaces may be of any 
size, but in order to economize fuel. is 
obvious that they should be no larger 
than is necessary for the class and 
quantity of work being turned out. For 
sign-plate enameling the interior of the 
muffle may be as much as 10 feet by 5 
feet wide by 3 feet in height, but a furnace 
of this kind would be absolutely ruinous 
for a concern where only about a dozen 
small hollow- ware articles were enameled 
at a time. The best system is to have 
2 or 3 muffle furnaces of different dimen- 
sions, as in this way all or any one of 
them can be brought into use as the 
character and number of the articles 
may require. The temperature through- 
out the muffle is not uniform, the end 
nc.xt to the furnace being hotter than 
that next to the door. In plate enamel- 
ing it is therefore necessary that the 
plates should be turned so that uniform 
fusion of the enamel may take place.^ In 
the working of hollow ware tlie articles 
should be first placed at the front of the 


muffle and then moved toward the back 
The front of the furnace is closed in by a 
vertically sliding door or lid, and in tni.« 
an aperture is cut, through which the 
process of fusion can be inspected. All 
openings to the muffle should be used as 
little as po.ssible; otherwise cold air is 
admitted, and the inside temperature 
rapidly lowered. 
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Fig. 4 

Fig. 4 shows a simple arrangement o 
a muffle furnace; a is the furnace itself, 
with an opening, through which the 
fuel is fed; b is the muffle; c shows the 
firebars, and d the cinder box; / is a rest 
or plate on which is placed the articles to 
be enameled. The plate or petits on 
which the articles rest while being put 
into the muffle should be almost red hot, 
as the whole heat of the muffle in this 
way begins to act immediately on the 
enamel coating. The article.s inside the 
muffles can be moved about when neces- 
sary, either by a hook or a pair of tongs, 
but care must be taken that every part 
of the vessel or plate is submitted to the 
same amount of heat. 

In Figs. 5, 6, and 7 arc given drawings 
of an arrangement of furnaces, etc., 
connected with an enameling factory at 



Fig. 6 
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present workinjif. l\e stoves shown in 
Fiff. 5 are drying stoves fired from the 
end by charcoal, and having a tempera* 
ture of about 160° F. Fig. 6 shows the 
arrangement of the fiues for the passage 
of the gases round the fusing oven. The 
section through the line A Fig. 5, as 
shown in Fig. 7, and the section through 



SECTION THROUGH FUSING OVEN 
Fig. 6 




SECTION THROUGH FRIT KILNS 
Fig. 8 


the frit kilns, as shown in Fig. 8, are 
sufficiently explanatory. The frit kilns 
and the fusing oven flues both lead to the 
brick chimney, but the stoves are con- 
nected to a wrought-iro’n chimney shown 
in Fig. 6. Another arrangement would 
have oeen to so arrange the stoves that 
the gases from the frit kilns could have 
been utilized for heating purposes. 

Fuel. — The consumption of fuel in an 
enameling factory is the most serious 


item of the expenditure. Ill-constructed 
or badly proportioned stoves may rep- 
resent any loss of coal from a quarter to 
one ton per day, and as great and uniform 
temperatures must be maintained, fuel 
of low quality and price is not desirable. 
In the melting stoves either arranged as 
tank or crucible furneces, the character 
of the coal must not be neglected, as 
light dust, iron oxide, or injurious gases 
will enter into the crucibles through any 
opening, especially if the draught is not 
very great. Almost any of the various 
kinds of fuel may be used, provided that 
the system of combustion is specially 
arranged for in the construction of the 
furnaces. Charcoal is one of the best 
fuels available, its calorific value being 
so great; but its cost is in some places 
almost prohibitive. Wood burns too 
quickly, and is therefore expensive, and 
necessitates incessant firing. 

For practical purposes we are thus 
often left to a selection of some type of 
coal. A coal with comparatively little 
heating power at a cheap price will be 
found more expensive in tne end than 
one costing more, but capable of more 
rapid combustion and possessing more 
heat yielding gases. Cheap and hard 
coals give the fireman an amount of labor 
which is excessive. The proper main- 
tenance of the temperature of the stove 
is almo.st impossible. Anthracite is ex- 
cellent in every wa^, as it consists of 
nearly pure carbon, giving off a high de- 
gree of heat without smoke. Its use, of 
course, necessitates the use of a blower, 
but to this there can be no objection. 
Any coal which will burn freely and clean, 
giving off no excessive smoke, and capa- 
ble of almost complete combustion, will 
give satisfaction in enameling; but it 
must not be forgotten that the consump- 
tion of fuel is so large that both price and 
quality must be carefully considered 
Experimental tests must be made from 
time to time. A cheap, common coal 
will never give good results, and a good 
expensive coal will make the cost of 
manufacture so great that the prices of 
the enameled articles will render them 
unsalable. Any ordinary small factory 
will use from 2 to 4 tons per day of coal, 
and it will thus be seen that the financial 
success of a concern lies to a very great 
extent at the mouth of the furnace. Coke 
is a good medium for obtaining the 
necessary heat required in enameling if 
it can be got at a reasonable price. With 
a good draught a uniform temperature 
can be easily kept up, and the use of 
this by-product is, therefore, to be rec* 
ommended. 
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With good coal and a furnace con- 
structed to utilize the heat given off to 
the fullest extent, there may still be un- 
necessary waste. The arrangement of 
the bars should only be made by those 
who fully understand the character of 
the coal and the objects in view. The 
fireman in charge should be thoroughly 
experienced and reliable, as much waste 
is frequently traced to imperfect feeding 
of the fuel. 

Each charge of articles should be as 
large as possible, as fusing will take place 
equally as well on many articles as on 
few. The charges should follow one 
another as rapidly as can be conveniently 
carried out; and where this is not done 
there is a lack of organization which 
should be immediately remedied. 

Mills. — Any hard substances must first 
be broken up and pounded in a pounding 
or stamping mill, or in any other suitable 
manner, thus reducing the lumps to a 
granular condition. When this has been 
done, the coarse is separated from the 
fine parts and the former again operated 
on. The next prooe.ss is roller grinding 
for reducing the hard fritted granular 
particles to a fine powder. These mills 
vary in construction, but a satisfactory 
type is shown in Fig. 9. Motion is con- 



vejred by a belt to the driving pulley, and 
this is transmitted from the pinion to the 
large bevel, which is connected bv a 
shaft to the ground plate. As this revolves 
the material causes the mill wheels to 
revolve, and in this way the material is 
reduced to a powder. The rollers are of 
reduced diameter on the inner side to 
prevent slippage, and when all the parts 
are made of iron, the metal must be 
close grained and of very hard structure, 
so as to reduce the amount removed by 
wear to a minimum. When the mate- 
rials are ground wet, the powder should 
be carefully protected from dust and 


thoroughly dried before passing to the 
next operation. 

The glazing or enamel mills are shown 
in Fig. 10. These mills consist of a 



strong iron frame securely bolted to a 
stone foundation. In the sketch shown 
the framing carries 2 mills, but 3 or 4 
can be arranged for. A common ar- 
rangement for small factories consists of 
9, large mills, and 1 smaller mill, driven 
from the same shaft. One of the mills is 
used for foundation or gray mixings, the 
second for wdiite, and the smallest one for 
colored mixings. In these mills it is 
essential that the construction is such as 
to prevent any iron fitting coming into 
contact with the mixing, for, as has 
already been explained, the iron will 
cause discoloration. The ground plate 
is coinpohfd of qii.^rlz and is immovable. 
It i.s surrounded by .n wooden casing — as 
shown at a -and })ound togctrior by iron 
hoops. The niilisloncs are heavy, rec- 
tangular blocks of quartz, called "French 
burr stone, and into the center the spin- 
dle, 6, is led. The powdered material 
mixed with about three times its bulk of 
water is poured into the vats, a, and the 
grinding stones are then set in motion, 
when a condition ready for Ciiameling 
has been reached the mixture is ruu off 
through the valves, c. Each mill can be 
thrown out of gear when required, by 
means of a clutch box, without inter- 
fering with the working of the others. 
The grinding stones wear rapidly and 
require to be rcfaced from time to time. 
To avoid stoppage of the work, therefore, 
it is advisable to always have a spare set 
in readiness to replace tho.se removed for 
refacing. The compo.sition of the stones 
should not be ncglecte<ft for, in many 
cases, faults in the enamel have been 
traced to the wearing away of stones 
containing earthy or metallic matter. 
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Enamel Mixing. — All constituents of 
which an enamel glaze is composed must 
be intimately mixed together. This can 
only be done by reducing each to a fine 
powder and thoroughly stirring them up 
together. This part of the work is often 
oarriijd out in a very superficial manner, 
one material showing much larger lumps 
than another. Under circumstances such 
as these it is absurd to imagine that in 
fusion equal distribution will take place. 
What really happens is that some parts 
of the mass are insufiSciently supplied 
with certain properties while others nave 
too much. A mixture of this class can 
produce only unsatisfactory results in 
every respect, for the variations referred 
to will produce variations in the com- 
pleteness of fusion in the viscous charac- 
ter of the mass, and in the color. 

The mixing can be done by thoroughly 
stirring the various ingredients together, 
and a much better ana cheaper system is 
mixing in rotating barrels or churns. 
These are mounted on axles which rest 
in bearings, one axle being long enough 
to carry a pulley. From the driving shaft 
a belt is led to the cask, which then rotates 
at a speed of from 40 to 60 revolutions 
er minute, and in about a quarter of an 
our the operation is complete. The 
cask should not exceed the 5-galion size, 
and should at no time be more than two- 
thirds full. Two casks of this kind give 
better results than one twice the size. 
The materials are shot into the cask in 
their correct proportion^ through a large 
bung hole, which is then closed over by a 
close-fitting lid. 

Mixings. — For gray or fundamental 


coatings: 

I. — Almost any kind of 

glass 49 per cent 

Oxide of lead 47 per cent 

Fused borax 4 per cent 

II. — Glass (any kind).. 61 per cent 

Red lead 22 per cent 

Borax 16 per cent 

Niter 1 per cent 

III. — Quartz 67.5 per cent 

Borax 29.6 per cent 

Soda (enameling) . 3 per cent 

The above is specially adapted for iroi 
pipes. 

IV. — Frit of silica pow- 

der '60 percent 

Borax 38 per cent 

White lead 7 per cent 


Fused and then ground with — 
Three-tenths weight of silica frit. 

^’lay, three-tenths weight of silica frit. 
Magneeia. one-sixth weight of white lead. 


-Silica 

.. 65 

per cent 

Borax 

.. 14 

per cent 

Oxide of lead. . . 

.. 4 

per cent 

Clay 

.. 15 

per cent 

Magnesia 

.. 2 

per cent 


No. V gives a fair average of several 
mixings which are in use, but it can be 
varied slightly to suit different conditions 
of work. 

Defects in the Gray or Ground Coat- 
ing. — Chipping is the most disastrous. 
This may be prevented by the addition 
of some hitter salt, say from 3 to 4 per 
cent of the weight of the frit. 

The addition of magnesia when it has 
been omitted from the frit may also act 
as a preventive, but it should only be 
added in very small quantities, not ex- 
ceeding 2.5 per cent, otherwise the 
temperature required for fusion will be 
very great. 

Coating and Fusion. — DiflSculties of 
either may generally be done away with 
by reducing the magnesia used in the 
frit to a minimum. 

A soft surface is always the outcome 
of a mixing which can be fused at a low 
temperature. It is due to too much lead 
or an insufficiency of clay or silica 
powder. 

A hard surface is due to the quantity 
of lead in the mixing being loo small. 
Increase the quantity and introduce 
potash, say about 2.6 per cent. 

The gray or fundamental mixing 
should be together in a condition 

only just sufficiently liquid to allow of 
being poured out. When required to be 
applied to the plate, the water necessary 
to lower it to the consistency of thick 
cream can then be added gradually, 
energetic stirring of the mass taking 
place simultaneously in order to obtain 
uniform distribution. 

The time required for fusion may 
vary from 15 minutes to 25 minutes, but 
should never exceed the latter. ^ If it 
does, it shows that the mixing is too 
viscous, and the remedy would be the 
addition and thorough intermixture of 
calcined borax or boracic acid. Should 
this fail, then remelting or a new frit is 
necessary. 

A highly glazed surface on leaving the 
muffle shows that the composition is too 
fluid and requires the adaition of clay, 
glass, silica powder or other substance 
to increase the viscosity. 

As has been already explained, the 

? :laze is much more important than the 
undamental coating. Discoloration or 
slight flaws which could be tolerated io 
the latter would be fatal to the former. 
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In glazes, oxide of lead need not be 
used. It should never be used in a coat- 
ing for vessels which are to contain acids 
or be used as cooking utensils. It may 
be used in sign-tablet production. 

For pipes the following glaze gives 
good results: 

I. ““Feldspar 33 percent 

Borax percent 

Quartz... 16.5 percent 

Oxide of tin. ... 15 per cent 

Soda..' 8 percent 

Fluorspar 3.75 percent 

Saltpeter 2.SS5 percent 


For sign tablets the following gives 
fair results, although some of the suc- 
ceeding ones are in more general use: 

II. — Gullet 20 

Powdered flint. 15 

Lead 52 

Soda 4.5 

Arsenic 4.5 

Niter 4 

III. — Frit of silica 

powder 30 

Oxide of tin. . . . 18 

Borax 17 

Soda 8.6 

Niter 7.5 

White lead 5.5 

Carbonate o f 
ammonia.... 5.5 

Magnesia 4 

Silica powder. . 4 


per cent 
per cent 
per cent 
per cent 
per cent 
per cent 

per cent 
per cent 
per cent 
per cent 
per cent 
per cent 

per cent 
per cent 
per cent 


The following are useful for culinary 
utensils, as they do not contain lead: 


IV. — Frit of silica 

powder 26 percent 

Oxide of tin. .. . 21 percent 

Borax 20 percent 

Soda 10.25 percent 

Niter 7 percent 

Carbonate o f 


ammonia .... 

5 

per cent 

Magnesia 

3.25 

per cent 

This should be ground up 
following : 

with the 

Silica powder. . . 

4.25 per cent 

Oxide of tin . . . . 

2.25 

per cent 

Soda 

0.5 

per cent 

Magnesia 

0.5 

per cent 

^ —Feldspar 

41 

per cent 

Borax 

35 

per cent 

Oxide of tin. . . . 

17 

per cent 

Niter 

7 

per cent 

VI. — Borax 

30 

per cent 

Feldspar 

22 

per cent 

Silicate powder. 

17.5 

per cent 

Oxide ol tin. . . . 

15 

per cent 

Soda 

13.5 

per cent 

Niter 

2 

percent 


Borax will assist fusion. Quartz mix- 
ings require more soda than feldspar 


mixings. 

VII. — Borax 28 percent 

Oxide of tin ... . 19.5 percent 
Gullet (powdered 

white glass) . . 18 per cent 
Silica powder. . . 17.5 per cent 

Niter... 9.5 percent 

Magnesia 5 per cent 

Glay 2.5 per cent 

VIII. — Borax 26.75 percent 

Gullet 19 percent 

Silica powder. . . 18.5 percent 
Oxide of tin. .. . 19 percent 

Niter.. 9.25 percent 

Magnesia 4.5 percent 

Soda 3 percent 

To No. VII must be added — while 
being ground — the following percentages 
of the weight of the frit: 

Silica powder. . . 18 per cent 

Borax 9 percent 

Magnesia 5.25 percent 

Boracic acid. . . . 1.5 percent 

To No. VIII should be similarly added 
the following percentages of the frit: 

Silica powder. . . 1.75 per cent 

Magnesia 1.75 percent 

Soda 1 percent 


This mixing is one which is used in 
the production of some of the best types 
of hollow ware for culinary purposes. 
The glaze should be kept in tuns mixed 
with water until used, and it should be 
carefully protected from dust. 

Defects in the Glaze or White. — A bad 
white may be due to its being insuffi-' 
ciently opaque. More oxide of tin is 
required. Cracks may be prevented by 
the addition of carbonate of ammonia. 
Insufficient luster can be avoided by 
adding to the quantity of soda and re- 
ducing the borax. If the gray show.s 
through the white it proves^ that the 
temperature of fusion is too high or the 
viscosity of the mixing is too great. If 
the coating is not uniformly spread^ it 
mav be due to the glaze being too thin; 
add magnesia. If the glaze separates 
from the gray add some bitter salt. 
Viscosity will be increased by reduc- 
ing the Quantity of borax. Immunity 
against chemical reaction is procured by 
increasing the quantity of norax. An 
improvealuster will be obtained by add- 
ing native carbonate of^ soda. The 
greater the quantity of silicic acid the 
greater must be the temperature for 
fu.sion. To reduce the temperature add 
borax. Claj will increase the difficulty 
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of fusion. Oxide of lead will make a frit 
more easily fusible. A purer white can 
be obtained by adding a small quantity 
of smalt. 

Water. — The character of the water 
used in the mixing of enamels is too fre- 
quently taken for granted, for unsuitable 
water may render a mixing almost entire- 
ly useless. Clean water, and with little 
or no sulphur present, is essential. For 
very fine enamels it is advisable to use 
carefully filtered water which has shown, 
after analysis, ^ that it^ is free from any 
matter which is injurious to any of the 
enamel constituents. 

How to Tell the Character of Enamel. 
— In the case of sign tablets the charac- 
teristics looked to are appearance and 
the adherence of the coatings to the iron. 
For the latter the tests are simple. The 
plate if slightly bent should not crack the 
coating. An enamel plate placed in 
boiling water for some time and then 
plunged into very cold water should not 
show any cracks, however small, even 
after repeated treatment of this kind. 

Culinary utensils, and those to hold 
chemicals, should not only look well, but 
should be capable of resisting the action 
of acids. Lead should never enter into 
the composition of enamels of this class, 
as they then become easily acted upon, 
and in the case of chipping present a 
menace to health. The presence of lead 
is easily detected. Destroy the outside 
coating of the enamel at some spot by the 
application of strong nitric acid. Wash 
the part and apply a drop ot ammonium 
sulphide. If lead is present, the part 
will become almost black, but remains 
unchanged in color if it is absent. 

Another simple test is to switch up an 
egg in a vessel and allow it to stand for 
about 24 hours. When poured out and 
rinsed with water a dark stain will re- 
main if lead is present in the enamel. 
To lest the power of chcinical resistance 
is equally simple. Boil diluted vinegar 
in the vessel for several minutes, and if 
a sediment is formed and the luster and 
smoothness of the glaze destroyed or 
partially destroyed, it follows that it is 
incapable of resisting the attacks of acids 
for any length of time. There are sev- 
eral other tests adopted, but those given 
present little dilTiculty in carrying out, 
and give reliable results. 

Wasters and Seconds; Repairing Old 
Articles. — In all enameling there must 
be certain articles turned out which are 
defective, but thej^rceiitage should never 
be very great. The causes which most 


frequently tend to the production of 
wasters are new mixings and a tempera- 
ture of fusion which is either too high or 
too low. There are two ways of dis- 
posing^ of defective articles, viz.: (1) 
Chipping off the bad spots, patching 
them up and selling them as “seconds**; 
(2) throwing the articles into the waste 
heap. The best firms adopt the latter 
course, because the recoating and firing 
of defective part^ practically means a 
repetition of tne whole process, thus add- 
ing greatly to the cost, while the selling 
price is reduced. Overheating in fusion 
IS generally shown by blisters or by the 
enamel being too thin in various places. 
Chipping may be also due to this cause, 
the excessive heat having practically 
fused the fundamental coating. 

At this stage the defects may he 
remedied by breaking off the faulty parts, 
patching them up, and then recoating 
the whole. With sign tablets there is no 
objection to doing so, but with hollow 
ware the fact remains that the article is 
faulty, no matter how carefully defects 
may be hidden. As white is the most 
eneral coating used, and shows up the 
efects more than the colored coatings, 
the greatest care is necessary at every 
stage of the manufacture. While glow- 
ing on the article, it should appear 
uniformly yellow, but on cooling it sliould 
revert to a pure while shade. On e\ 
amining different makes of white coated 
articles, it will be found that some are 
more opaque than others. The former 
arc less durable than the latter, because 
they contain a large percentage of oxide 
of tin, which reduces the elasticity. To 
ensure hardness the mixing must be 
very' liquid, and this cannot be arrived 
at when a large quantity of oxide of tin 
is introduced. 

Old utensils which have become 
broken or chipped can be repaired, 
although; except in the case of large 
articles, this is rarely done. 'The opera- 
tions necessary are: (1) The defective 
arts chipped off; (2) suliinittcd to a red 
eat for a few moments; (IJ) coated with 
gray on the exposcil iron; (4) fused; (5) 
coated with tbc glaze ou the gray; (0) 
fused. 

To Repair Enameled Signs. — 


Copal 5 parts 

Da mar. .' 5 parts 

Venice turpentine ... 4 parts 


Powder the rosins, mix with the tur- 
pentine and add enough alcohol tc form 
a thick liquid. To this add find; 
powdered zinc white in sufficient quan- 
tity to yield a plastic mass. Coloiing 
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matter may, of courge, be added if 
desired. ... , 

The mass after applicatio'i Is polished 
when it has become sufficiently hard. 

Enamel for Copjjer Cooking Vessels. — 
White fluorspar is ground to a fine 
powder and strongly calcined with an 
equal volume of unburnt ^/ypsum, at a 
light glowing heat, stirring diligently. 
Grind the mixture to a paste w’ith water, 
paint the vessel with it, using a brush, 
or pour in the paste like a glaze and dry 
the same. Increase the heat gradually 
and bring the vessels with the glass 
substance quickly into strong heat, under 
a suitable covering or a mantle of burnt 
clay. The substance soon forms a white 
opaque enamel, which ahderes firmly to 
the copper. It can stand pretty hard 
knocks without cracking, is adapted for 
cooking purposes and not attacked by 
acid matters. If tlie glassy substance is 
desired to cling well and firmly to the 
copper, a sudden and severe heat must 
be observed. 

To Pickle Black Iron -Plate Scrap 
Before Enameling. — The black iron- 
plate scraps are first dipped clean in a 
mixture of about 1 part of sulphuric 
acid and 20 to 22 parts of water heated 
to 30^ to 40^ r. (80° to 104° F.), and 
sharp quartz sand is then used for scour- 
ing They are then plunged for a few 
seconds in boiling water, taken out, and 
allowctl to dry, Uinsiiig with cold water 
snd allowing to dry thus may cause 
rust. The grains of quartz cut grooves 
ill the fibers of the iron; this helps the 
rounding to adhere well. With many 
mds of pl-ite it is a<lvisable to anneal 
atter pickling, shutting olT the air; by 
this means tiie plates will be thoroughly 
clean ai/d free from oxidation. Much 
practice is iv,<j aired . — The Engineer, 

ENAMELED IRON RECIPES. 

The first thing is to produce a 'lux to 
fuse a! a riuMlerate heat, which, by flow- 
ing upon the plate, forms a uniform sur- 
face for the \\hiie or colored enamels to 
Aork upon. 

Flux for Enameled Iron. — 

White lead 10 parts 

Bn II clay 1 part 

Flint glass 10 parts 

Whiling 1 part 

The plates may then be coated with 
any of the following mixtures, which 
may either be spread on as a powder 
witn A little gum as ip the rasp of the 
fiux, or tnc colors may be mixed with oil 
and the plates dipped therein when 


coated; the plate requires heating siifli 
ciently to run the enamels bright. 

Soft Enamels for Iron, White. — 


Flint glass 16 parts 

Oxide of tin Imparts 

Niter 1^ parts 

Red lead 4 parts 

Flint or china clay. . . 1 part 

Black. — 

Red oxide of iron. ... 1} parts 

Carbonate of cobalt . 1 } parts 

Red lead 6 parts 

Borax 2 parts 

Lynn sand 2 parts 

Yellow Coral.— 

Chromate of lead. ... 1 part 

Red lead 2} parts 

Flint 1 part 

Borax ^ part 

Canary. — 

Oxide of uranium ... 1 part 

Red lead 4 A parts 

Flint lA parts 

Flint glass 1 part 

Turquoise. — 

Red lead 40 parts 

Flint gU. IS 12 parts 

Borax 16 parts 

Flint 12 pa/ts 

Enamel white 14 parts 

Oxide of copper 7 parts 

Oxide of cobalt } part 

Red Brown. — 

Calcined sulphate of 

iron 1 part 

Flux N o. 8 (see page S07) 3 parts 

Mazarine Blue. — 

Oxide of cobalt 10 parts 

Paris white 9 parts 

Sulphate barytes 1 part 

Fire the above at an intense heat ano 
for use take 

Above stain 1 part 

Flux N o. 8 (see page 307) 3 parts 

Sky Blue. — 

Flint glass SO parts 

White lead 10 parts 

Pearlash 2 parts 

Common salt 2 parts 

Oxide of cobalt 4 parts 

Enamel, white 4 parts 

Chrome Green. — 

Borax 10 parts 

Oxide of chrome 4 A parts 

White lead 9 parts 

Flint glass 9 parts 

Oxide of cobalt 2 parts 

Oxide of tin 1 part 
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Coral Red. — 

Bichromate potash 1 part 

Red lead 4} parts 

Sugar of lead 1 } parts 

Flint parts 

Flint glass 1 part 

Enamel White.— Soft : 

Red lead 80 parts 

Opal glass 50 parts 

Flint 50 parts 

Borax 24 parts 

Arsenic 8 parts 

Niter G parts 

Enamel White.— 

R^ lead 10 parts 

Flint 6 parts 

Boracicacid 4 parts 

Niter 1 part 

Soda crystals 1 part 

Where the enameled work is intended 
to be exposed to the weather do not use 
6ux No. 8* but substitute the following: 

White lead i part 

Ground flint glass. ... 1 part 


All the enamels should, after being 
mixed, be melted in crucibles, poured 
out when in liquid, and powdered or 
ground for use. 

FUSIBLE ENAMEL COLORS. 

The following colors are fusible by 
heat, and are all suitable for the decora- 
tion of china and glass. In the follow- 
ing collection of recipes cci'cain terms 
are emploved which mav not be quite 
understood by persons who are not con- 
nected with either the glass or porcelain 
industries, such as “glost fire*’ and “run 
down,” and in such cases reference 
must be made to the following defini- 
tions: 

“Run down.” Sufficient heat to melt 
fnto liquid. 

“Glost fire.” Ordinary glaze heat. 

“Grind only.” No calcination re- 
quired. 

“Hard fire.” Highest heat attain- 
able. 

“Frit.** The ingredients partly com- 
posing a glaze, which require calcina- 
tion. 

“Stone.” Always best Cornwall stone. 

“Paris white.” Superior quality of 
whiting. 

“Parts.” Always so many parts by 
weighty unless otherwise stated. 

“D. L. Zinc.” Particular brand not 
essential. Any good quality oxide of 
cine will da 


Ruby and Muc.)oa« — ^Rreparatlcn ci 
silver: 

Nitric acid 1 ounce 

Water 1 ounce 

Dissolve the silver till saturated, ther 
put a pla^e of copper in the solution to 
brecipitate the silver in a metallic stale. 
Wash well with water to remove the ace- 
tate of copper. 

Flux for Above. — Six dwts. white lead 
to 1 ounce prepared silver. • 

Tin Solution. — Put the acid (aqua 
regia) in a bottle, add tin in small quan 
titles until it becomes a dark-red col.>r 7 
let it stand about 4 days before use. 
When the acid becomes saturated it will 
turn red at the bottom of the bottle, then 
shake it up and add more tin; let it stand 
and it will become clear. 

Aqua Regia. — 


Nitric acid 2 parts 

Muriatic acid 1 part 


Dissolve grain gold in the aqua regia 
so as to make ^ saturated solution 
Take a basin and fill it 3 parts full of 
water; drop the solution of gold inio it 
till it becomes an amber color. Into this 
solution of gold gradually drop the solu- 
tion of tin, until the precipitate is com- 
plete. Wash the precipitate until th'^ 
water becomes* tasteless, then dry slowly 


and fiux as follows: 

Flux No. I. — 

Borax S parts 

Red lead 3 parts 

Flint 2 parts 

Run down. 

Rose Mixture. — 

Purple of Cassius.... 1 ounce 

Flux No. 1 6 ounces 

Prepared silver. . .. 3 dwts. 

Flint glass 2 ounces 

Grind. 

Purple Mixture. — 

Purple of Cassius .... 1 ounce 

Flux No. 8 (see page 307) 2} ounces 

Flint glass 2 ounces 

Grind. 

Ruby.— 

Purple mixture. .... 2i parts 

Rose mixture IJ parts 

Grind. 

Maroon. — 

Rose mixture 1 part- 

Purple mixture 2 parts 

Grind. 
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Black - Extra quality. — 

Red oxide of ^ron .... 12 parts 
Carbonate of cobalt . • 12 parts 

Oxide of cobalt 1 part 

Black flux A (see next 

formula) 80 parts 

Glost fire. 

Black Flux A. — 

Red lead 3 parts 

Calcined borax i part 

Lynn sand 1 part 

Run down. 

Black No. 2 . — 

Oxide of copper 1 part 

Carbonate of cobalt. . } part 

'Flux No. 8 (see next 

column) 4 parts 

Grind only. 

Enamel White. — 

Arsenic 2i parts 

Niter li parts 

Borax 4 parts 

Flint 16 parts 

Glass 16 parts 

Red lead 32 parts 

Glost fire. 

Turquoise. — China : 

Calcined copper. ... 5 parts 

Whiting 5 parts 

Phosphate of soda.. . 8 parts 

Oxide of zinc 16 parts 

Soda crystals 4 parts 

Magnesia 2 parts 

Rea lead 8 parts 

Flux T (see next for- 
mula) 52 parts 

Glost fire. 

Flux T.— 

Borax 2 parts 

Sand • 1 part 

Run down. 

Orange. — 

Orange U. G 1 part 

Flux No. 8 (see next 

column) 3 parts 

Grind only. 

Blue Green. — 

Flint glass 8 parts 

Enamel white 25 parts 

Borax 8 parts 

Red lead 24 parts 

Flint 6 parts 

Oxide of copper 2J parts 

Glost heat. 

Coral Red. — 

Chromate of potash. . 1 part 

Sugar of lead 1| parts 


Dissolve in hot water, then dry. Take 
1 part of above. 3 parts flux for coral. 
Grind. 


Flux for Coral. — 

Red lead 4) parts 

Flint IJ parts 

Flint glass 1 ) parts 

Hun down. 

Turquoise. — 

Oxide of copper. ... 5 parts 

Borax 10 parts 

Flint 12 parts 

Enamel white 14 parts 

Red lead 40 parts 

Glost fire. 

Flux No. 8. — 

Red lead 6 parts 

Borax 4 parts 

Flint 2 parts 

Run down. 

Russian Gieen. — 

Malachite green. . . . 10 parts 

Enamel yellow 5 parts 

Majolica white 5 parts 

Flux No. 8 (see pre- 
vious formula) 2 parts 

Grind only. 

Amber. — 

Oxide of uranium . . 1 part 

Coral flux 8 parts 

Grind only. 

Gordon Green. — 

Yellow U. G 5 parts 

Flux No. 8 (see above) 15 parts 

Malachite green 10 parts 

Grind only. 


Celadon. — 

Enamel light blue ... 1 part 

Malachite green 1 part 

Flux No. 8 (see above) 15 parts 
Grind only. 

Red Brown. — 

Sulphate of iron, fired 1 part 
Flux No. 8 (see above) 3 parts 
Grind only. 

Matt Blue. — 

Flux No. 8 (see above) 10} parts 


Oxide of zinc 5 parts 

Oxide of cobalt 4 parts 

Glost fire, then take 

Of above base 1 part 


Flux No. 8 (see above) 1} parte 
Grind aaij» 
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PREPARATION OF ENAMELS. 

The base of enamel is glass, colored 
different shades by the addition of me- 
tallic oxides mixed and melted with it. 

The oxide of cobalt produces blue; 
red is obtained by the Cassius process. 
The purple of Cassius, which is one of 
the most brilliant of colors, is used al- 
most exclusively in enameling and min- 
iature painting; it is produced by adding 
to a solution of gold chloride a solution 
of tin chloride mixed with ferric chloride 
until a green color appears. The oxide 
of iron and of copper also produces red, 
but of a less rich tone; chrome produces 
green, and manganese violet; black is 
produced by the mixture of these ox- 
ides. Antimony and arsenic also enter 
into the composition of enamels. 

Enamels are of two classes — opaque 
and transparent. The opacity is caused 
by the presence of tin. 

When the mingled glass and oxides 
have been put in the crucible, this is 
placed in the furnace, heated to a tem- 
perature of 1,832® or 2,200® F. When 
the mixture becomes fused, it is stirred 
with a metal rod. Two or three hours 
are necessary for the operation. The 
enamel is then poured into water, which 
divides it into grains, or formed into 
cakes or masses, which are left to cool. 

For applying enamels to metals, gold, 
silver, or copper, it is necessary to reduce 
them to powder, which is effected in an 
agate mortar with the aid of a pestle of 
the same material. During the opera- 
tion the enamel ought to be soaked in 
water. 

For dissolving the impurities which 
may have been formed during the work, 
a few drops of nitric acid are poured in 
immediately afterwards, well mixed, and 
then got rid of by repeated washing with 
filtered water. This should be carefully 
done, stirring the enamel powder with a 
glass rod, in order to keep the particles in 
BU^ension. 

The powder is allowed to repose at 
the bottom of the vessel, after making 
sure by the taste of the water that it does 
not contain any trace of acid; only then 
is'^e enamel ready for use. 

For enameling a jewel or other object 
it is necessary, first to heat it strongly, in 
order to burn off any fatty matter, and 
afterwards to cleanse it in a ‘solution of 
nitric acid diluted with boiling water. 
After rinsing with pure water and wip- 
ing with a very clean cloth, it is heated 
slightly and is then ready to receive the 
enamel. 

Enamels are applied with a steel tool 
in the form o a spatula; water is the 


vehicle. When the layers of enamel have 
been applied, the contained water is 
removed by means of a fine linen rag, 
pressing slightly on the P&rts that have 
received the enamel. The tissue ab- 
sorbs the water, and nothing remains on 
the object except the enamel powder. 
It is placed before the fire to remove every 
trace of moisture. Thus prepared and 
put on a fire-clap slab, it is ready for its 
passage to the heat which fixes the 
enamel. This operation is conducted in 
a furnace, with a current of air whose 
temperature is about 1,832® F. In this 
operation the fire-chamber ought not to 
contain any gas. 

Enamels are fused at a temperature of 
1,292® to 1,472® F. Great attention is 
needed, for experience alone is the guide, 
and the duration of the process is quite 
short. On coming from the fire, the 
molecules composing the enamel powder 
have been fused together and present to 
the eye a vitreous surface covering the 
metal and adhering to it perfectly. Un- 
der the action of the heat the metallic 
oxides contained in the enamel have met 
the oxide of the metal and formed one 
body with it, thus adhering completely. 

JEWELERS’ ENAMELS. 

Melt together: 

Transparent Red. — Cassius gold pur- 
ple, 65 parts, V>y weight; crystal glass, 30 
parts, by weight; borax, 4 parts, by weight. 

Transparent Blue. — Crystal glass, 34 
parts, by weight; borax, 6 parts, by 
weight; cobalt oxide, 4 parts, by weight. 

Dark Blue. — Crystal glass, 30 parts, by 
weight; borax, 6 parts, by weight; co- 
balt oxide, 4 parts, by weight; bone black, 
4 parts, by weight; arsenic acid, 2 parts, 
by weight. 

Transparent Green, — Crystal glass, 80 
arts, by weight; cupric oxide, 4 parts, 
y weight; borax, 2 parts, by weight. 

Dark Green. — Crystal glass, 30 parts, 
by weight; borax, 8 parts, by weight; 
cupric oxide, 4 parts, by weight; bone 
black, 4 parts by weight; arsenic acid, 2 
parts, by weight. 

Black. — Crystal glass, 30 parts, by 
weight; borax, 8 parts, by weijjnt; cupric 
oxide, 4 parts, by weight; ferric oxide, 3 

E arts, by weight; cobalt oxide, 4 parts, 
y weight; manganic oxide, 4 parts, by 
weight. 

White. — I.— Crystal glass, SO parts, by 
weight; stannic oxide, 6 part«> by weight; 
borax, 6 parts, by weight; arsenic acid, 
2 parts, by weight. 

ll. — Crystal glass, 30 parts by weight; 
aodium antimonate, 10 parts, by weight. 
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The finely pulverized colored enamel is 
applied with a brush and lavender oil on 
the white enamel already fused in and 
then only heated until it melts. For 
certain purposes, the color compositions 
may also be fused in without a white 
ground. The glass used for white. No. 

must be free from lead, otherwise the 
enamel will be unsightly. 

Various Enamels for Precious Metals ; 
White. — Crystal glass, 30 parts, by 
weight; oxi<le of tin, 6 parts, by weight; 
borax, 6 parts, by weight; dioxide of 
arsenic, 2 parts, by weight, or silicious 
sand, ''0 parts, by weight; powder, con- 
sisting of 15 of tin per 100 of lead, 100 
parts, by weight; caroonate of potassium, 
40 parts, by weight. Fuse the whole 
w'ith a ouantity of manganese. To take 
away the accidental coloring, pour it 
into water, and after having pulverized 
it, melt again 3 or 4 times. 

Opaque Blue. — Crystal glass, SO parts, 
by weight; borax, 6 parts, by weij^ht; 
cobalt oxide, 4 parts, by weight; calcined 
bone, 4 parts, by weight; dioxide of ar- 
senic, 2 parts, by wei^it. 

Transparent Green. — Crystal glass, 30 

C arts, by weight; blue verditcr, 4 parts, 
y weight; bbrax, 2 parts, by weight. 

Opaque Green. — Crystal gla^ss, 30 
parts, oy weight; borax, 8 parts, by 
weight; blue verditer, 4 parts, by weight; 
calcined bone, 4 parts, by weight; dioxide 
of arsenic, 2 parts; by weight. 

Black. — I. — Crystal glass, 30 parts, by 
weight; borax, 8 parts, by weight; oxide 
of copper, 4 parts, by weight; oxide of 
iron, 3 parts, by weight; oxide of cobalt, 
4 parts, by weight; oxide of manganese, 
4 parts, by weight. 

II. — Take * part, by weight, of silver; 
2i parts of copper; SJ parts of lead, and 
2i parts of muriate of ammonia. Melt 
together and pour into a crucible with 
twice as much pulverized sulphur; the 
crucible is then to be immediately covered 
that the sulphur may not take fire, and 
the mixture is to be calcined over a smelt- 
ing fire until the superfluous sulphur is 
burned away. The compound is then 
to be coarsely pbiinded, and, with a solu- 
tion of muriate of ammonia, to be formed 
into a paste which is to be placed upon 
the article it is designed to enamel. The 
article must then be held over a spirit 
.lamp till the compound upon it melts 
and flows. After this it may be smoothed 
and polished up in safety. 

See also Varnishes and Ceramics for 
other enamel formulas. 


ENAMEL COLORS, QUICK DRYING: 

See Varnishes. 

ENAMEL REMOVERS; 

See Cleaning Preparations and Meth- 
ods. 

ENAMELING ALLOYS: 

See Alloys. 

ENGINES (GASOLINE), ANTI -FREEZ- 
ING SOLUTION FOR: 

See Freezing Preventives. 

ENGRAVING SPOON HANDLES. 

After the first monogram has been en- 
graved, rub it with a mixture of 3 parts 
of beeswax, 3 of tallow, 1 of Canada bal- 
sam, and 1 of olive oil. Remove any 
superfluous quantity, then moisten a 
piece of paper with the tongue, and 
press it evenly upon the engraving. Lav 
a dry piece of paper over it, hold bt>tri 
firmly with thumb and forefinger of lef 
hand, and rub over the surface with a 
polishing tool of steel or bone. The wet 
paper is thereby pressed into the engrav- 
ing, and, with care, a clear impression 
is made. Remove the paper carefully, 
place it in the same position on another 
handle, and a clear impression will be 
left. The same paper can be used 2 
dozen times or more. 

ENGRAVING ON STEEL: 

See Steel. 

Engravings : Their Preser- 
vation 

(See also Pictures, Prints, and Litho- 
Braphs.) 

Cleaning of Copperplate Engravings. 
- — Wash the sheet on both sides by 
means of a soft sponge or brush with 
water to which 40 parts of ammonium 
carbonate has been added per 1,000 
parts of water, and rinse the paper each 
time with clear water. Next moisten with 
water in which a little wine vinegar has 
been admixed, rinse the sheet again kvith 
water containing a little chloride of lime, 
and dry in the air, preferably in the sun. 
The paper will become perfectly clear 
without the print being injured. 

Restoration of Old Prints. — Old en- 
gravings, woodcuts, or printed sheet! 
that have turned yellow may be ren- 
dered white by first washing carefully in 
water containing a little hyposulphite of 
soda, and then dipping for a minute in 
javelle water. To prepare the latter, 
put 4 pounds of bicarbonate of soda in a 
pan, pour over it 1 gallon of boiling 
water; boil for 15 minutes, then stir in 1 
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pound of chloride of lime. When cold, 
pour off the clear liquid, and keep in a 
read^ for use. 

surpnsiii)^ results are obtained from 
the use of hydrogen peroxide in the 
restoration of old copper or steel engrav- 
ings or lithographs which have become 
soiled or yellow, and this without the 
least injury to the picture. The cellulose 
which makes the substance of the paper 
resists the action of ozone, and the olack 
carbon color of these prints is inde- 
structible. 

To remove grease or otlier spots of 
dirt befoie bleaching, the engravings are 
treated with benzine. This is done by 
laying each one out fiat in a shallow ves- 
sel and pouring the benzine over it. As 
benzine evaporates very rapidly, the 
vessel must ne kept well covereil, and 
since its vapors are also exceedingly in- 
flammable, no lire or smoking should be 
allowed in the room. The picture is 
left for .several hours, then lifted out 
and dried in the air, and finally brushed 
several times with a soft brush. The 
dust which was kept upon the paper by 
the grease now lies more loosely upon it 
and can easily be removed by brushing. 

In many ca.ses the above treatment is 
sufficient to improve the appearance of 
the picture. In the case of very old or 
badly soiled engravings, it is followed 
by a second, consisting in the immersion 
of the picture in a solution of sodium 
carbonate or a very dilute solution of 
caustic soda, it being left .as before for 
several hours. After the liquid has been 
poured off, the picture must be repeated- 
ly rinsed in clear water, to remove any 
remnant of tlie soda. 

By these means the paper is so far 
cleansed that only spots of mold or 
other discolorations remain. These may 
be removed by hydrogen peroxide, in a 
fairly strong solution. The commercial 
peroxide may be diluted with 2 parts 
water. 

The picture is laid in a shallow vessel, 
the peroxide poured over it, and the 
vessel placed in a strong light. Very 
soon the discolorations will pale. 

To Reduce Engravings.— Plaster casts, 
as we know, can be perceptibly reduced 
in size by treatment with water or 
alcohol, and if this is properly done, the 
reduction is so even tnat the cast loses 
nothing of its clear outline, but some- 
times even gains in this respect by con- 
traction. If it is desired to reduce an 
engraved plate, make a plaster cast of it, 
treat this with water or alcohol, and fill 
the new cast with some easily fusible 


metal. This model, which will be con- 
siderably smaller than the original, is 
to be made again in plaster, and again 
treated, until the desired size is reached. 
In this way anything of the kind, even 
medallions, can be reproduced on a 
smaller scale. 

ENLARGEMENTS: 

See Pliotograpby. 

ENVELOPE GUM: 

See Adhesives, under Mucilages. 

EPIZOOTY: 

See Veterinary Formulas. 

Essences and Extracts of 
Fruits 

Preservation of Fruit Juices. — The 
juices of pulpy fruits, when fre h, con- 
tain an active principle known as pectin, 
which is the coagulating substance that 
forms the basis of fruit jellies. This it 
is which prevents the juice of berries 
and similar fruits from passing through 
filtering media. Pectin may be precipi- 
tated by the addition of alcohol, or by 
fermentation. The latter is the best, as 
the addition of alcohol to the fresh juices 
destroys their aroma and injures the 
taste. The induction of a light fermen- 
tation is far the better melhod, not only 
preserving, when carefully conducted, 
the taste and aroma of the fruit, but yield- 
ing far more juice. T'he fruit is crushed 
and the juice subsequently carefully but 
strongly pressed out. Sometimes the 
crushed fruit is allowed to stand awhile, 
and to proceed to a light fermentation 
before pressure is applied; but while a 
greater amount of juice is thus obtained, 
the aroma and flavor of the product are 
very sensibly injured bv the procedure. 

To the juice thus obtained, add from 
1 to 2 per cent of sugar, and put away in 
a cool place (where the temperature will 
not rise over 70® or 75® F.). Fermenta- 
tion soon begins, and will proceed for a 
few days. As soon as the development 
of carbonic acid gas ceases, the juice 
begins to clear itself, from the surface 
downward, and in a short time all solid 
matter will lie in a mass at the bottom, 
leaving the liquid bright and clear. 
Draw off the latter with a siphon, very 
carefully, so as not to disturb the sedi- 
mentary matter. Fermentation should 
be induced in closed vessels only, as 
when conducted in open containers a 
fungoid growth is apt to form on the 
surface, sometimes causing putrefactive, 
and at others, an acetic, fermentation, in 
either event spoiling the juice for sub- 
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sequent use, ^^cept as a vinegar. The 
vessels, to effect tne end desired, should 
be filled only two-thirds or tlirec-fourths 
full, and then carefully closed with a 
tight-fitting cork, through which is passed 
a tube of glass, bent at the upper end, 
the short end of which passes oelow the 
surface of a vessel filled with water. As 
soon as fermentation commences the 
carbonic acid developed thereby escapes 
through the tube into the Avater, whence 
it passes off into the atmosphere. When 
bubbles no longer pass off from the tube 
the operation should be interrupted, and 
decantation or siphoning, with subse- 
quent filtration, commenced. 

By proceeding in this manner all the 
aroma and flavor of the juices are re- 
tained. If it is intended for preserva- 
tion for any length of time the juice 
should be heated on a water bath to about 
176® F. and poured, while hot, into bot- 
tles which have been asepticized by filling 
with cold water, and placing in a vessd 
similarly filled, bringing to a boiling 
temperature, and maintaining at this 
temperature until the juice, while still 
hot, is poured into them. If now closed 
with corks similarly asepticized, or by 
dipping into hot melted paraffine, the 
*uice may be kept unaltered for years, 
t is better, however, to make the juice 
at once into syrup, using the best refined 
sugar, and boiling in a copper kettle 
(iron or tin spoil the color), following the 
usual precautions as to skimming, etc. 
The syrup should be poured hot into the 
bottles previously heated as before de- 
scribed. 

Ripe fruit may be kept in suitable 
quantities for a considerable time if cov- 
ered with a solution of saccharine and 
left undisturbed, this, too, without dete- 
riorating the taste, color, or aroma of the 
fruit if packed wdth care. 

Whole fruit may be stored in bulk, 
by carefully and without fracture filling 
into convenient-sized jars or bottles, and 
pouring thereon a solution containing a 
quarter of an ounce of refined saccharine 
to the gallon of water, so filling each 
vessel that the solution is within an inch 
of the cork when pressed into position. 
The corks should first of all be immersed 
in melted paraffine wax, then drained, 
and allowed to cool. W'hen fruit juices 
alone are required for storage purposes 
they are prepared by subjecting the 
juicy fruits to considerable pressure, by 
which process the juices are liberated. 

The sound ripe fruits are crushed and 
packed into felt or flannel bags. The 
truit shouM be carefully selected, rotten 
-Of impaired pbTdofis being car^uUy re- ' 


moved; this is important, or the whole 
stock would be spoiled. Several meth- 
ods are adopted for preserving and clari- 
fying fruit juices. 

A common way in which they are kept 
from fermci^ting is by the use of salicylic 
acid or other antiseptic substance, which 
destroys the fermentative germ, or other- 
Avise retards its action for a considerable 
time. The use of this acid is seriously 
objected to by some as injurious to the 
consumer. About 2 ounces of salicylic 
acid, previously dissolved in alcohol, to 
25 gallons of juice, or 40 grains to the 
gallon, is generally considered the proper 
proportion. 

Another method adopted is to fill the 
freshly prepared cold juice into bottles 
until it reaches the necks, and on the top 
of this fruit juice a little glycerine is 
placed. 

Juices thus preserved will keep in an 
unchanged condition in any season. 
Probably one of the best methods of pre- 
serving fruit juices is to add 15 per cent 
of 95 per cent alcohol. On such an ad- 
dition, albumen and mucilaginous matter 
will be deposited. The juice may then 
be stored in large bottles, jars, or barrels, 
if securely closed, and when clear, so 
that further clarification is unnecessary, 
the juice should finally be decanted or 
siphoned off. 

A method applicable to most berries is 
as follows: 

Take fresh, ripe berries, stem them, 
and rub through a No. 8 sieA'e, rejecting 
all soft and green fruit. Add to each 
gallon of pulp thus obtained S pounds of 
granulated sugar. Put on the fire and 
bring just to a boil, stirring constantly. 
Just before removing from the fire, add 
to each gallon 1 ounce of a saturated alco- 
holic solution of salicylic acid, stirring 
well. Remove the scum, and, while still 
hot, put into jars and hermetically .seal. 
Put tlie jars in cold water, and raise them 
to the boiling point, to prevent them 
from bursting by sudden expansion on 
pouring hot fruit into them. Fill the 
jars entirely full, so as to leave no air 
space when fruit cools and contracts. 

Prevention of Foaming and Partial 
Caramelization of Fruit Juices. — Fresh 
fruit juices carry a notable amount of 
free carbonic acid, which must make its 
escape on heating the liquid. This will 
do easily enough if the juice be heated ip 
its natural state, but the addition of the 
sugar so increases the density of the 
fluid that the acid finds escape difficult, 
and often the result is foaming. As to 
the burning or partial caramelization of 
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the syrup, that is easily accounted for in 
the greater density of the syrup at the 
bottom of the kettle — the lighter portion, 
or that still carrying imprisoned gases, 
remainii^ on top until it is freed from 
them. Constant stirring^ can prevent 
this only partially, since it cannot entirely 
overcome the results of the natural forces 
in action. The conseouence is more or 
less caramelization. The remedy is very 
simple. Boil the juices first, adding dis- 
tilled water to make up for the loss by 
evaporation, and add the sugar afterwards. 

ESSENCES AND EXTRACTS: 

Almond Extracts. — 

L — Oil of hitter almonds 90 minims 
Alcohol. 94 per cent, quantity suffi- 
cient to make 8 ounces. 

II. — Oil of bitter almonds 80 minims 

Alcohol 7 ounces 

Distilled water, quantity sufficient 
to make 8 ounces. 

III. — Oil of bitter al- 
monds, deprived 
of its hydrocyanic 

acid 1 ounce 

Alcohol 15 ounces 

In orclcr to remove the hydrocyanic 
acid in oil of bitter almonds, dissolve 2 
arts of ferrous sulphate in 16 parts of 
istilled water; in another vessel slake 1 

f )art freshly burned quicklinxe in a simi- 
ar quantity of distilled water, and to this 
add the solution of iron sulphate, after 
the same has cooled. In the mixture nut 
S parts of almond oil, and thoroughly 
agitate the liquids together. Repeat the 
Kgitation at an interval of 5 minute.s, 
then filler. Put the filtrate into a glass 
retort and distil until all the oil has passed 
’''^r Remove any water that may be 
Ph the distillate by decantation, or 
♦herwise. 


Apricot Extract. — 

LinaiyI formate 90 minims 

Glycerine 1 ounce 

Amyl valerianate 4 drachms 

Alcohol 11 ounces 

Fluid extract orris. . . 1 ounce 


Water, quantity sufficient to make 1 
pint. 

Apple Extract — 

Glycerine 1 ounce 

Amyl valerianate 4 drachms 

I.inalyl formate 45 minims 

Fluid extract orris.. .. 1 ounce 

Alcohol II ounces 

Water, quantity sufficient to make 1 
pint. 


Apple Syrup. — I. — Peel and remove the 
cores of, say, 5 parts of appies and cut 
them into httle oils. Put in a suitable 
vessel and pour over them a mixture of 
5 parts each of common white wine and 
water, and let macerate tc^ether for 5 
days at from 125® to 135® F., the vessel 
being closed during the time. Then strain 
the liquid through a linen cloth, using 
gentle pressure on the solid matter, forc- 
ing as much as possible of it through the 
cloth. Boil 30 parts of sugar and 20 
parts of water together, and when boiling 
add to the resulting syrup the apple 
juice; let it boil up for a minute or so, 
and strain through flannel. 

II. — Good ripe apples are cut into 
small pieces and pounded to a pulp in a 
mortar of any metal with the exception 
of iron. To 1 part of this pulp add 1 1 
parts of water. Allow this to stand for 
12 hours. Colate. To 11 parts of the 
colature add 1 part of sugar. Boil for 
5 minutes. Skim carefully. Bottle slight- 
ly warm. A small quantity of tartaric 
acid may be added to heighten the flavor. 

Banana Syrup. — Cut the fruit in slices 
and place in a jar; sprinkle with sugar 
and cover the jar, wfiich is then envel- 
oped in straw and placed in cold water 
and the latter is heated to the boiling 
point. The jar is then removed, allowed 
to cool, and the juice poured into bottles. 

Cinnamon Essence. — 

Oil of cinnamon. ... 2 drachms 

Cinnamon, powdered 4 ounces 
Alcohol, deodorized. . 16 ounces 
Distilled water 16 ounces 

Dissolve the oil in the alcohol, and add 
the water, an ounce at a t me, with agita> 
tion after each addition. Moisten the 
cinnamon with a little of the water, add, 
and agitate. Cork tightly, and pul in a 
warm place, to macerate. 2 weeks, giv- 
ing the flask a vigorous agitation sev- 
eral times a day. Finally, filter through 
paper, and keep in small vials, tightly 
stoppered. 

Chocolate Extract. — Probably the best 
form of chocolate extract is made as fol- 
lows; 

Curacao cocoa 400 parts 

Vanilla, chopped 

fine 1 part 

Alcohol of 55 per 

cent 2,000 parts 

Mix and macerate together for 15 
days, express and set aside. Pack the 
resklue in a percolator, and pour on boil- 
ing water fsoft) and percolate until 575 
parts pass through. Put the percolate 
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in a flask, cork, and let cool, then mix 
with the alcoholic extract. Jf it be de- 
sired to make a syrup, before mixing the 
extract, add 1,000 parts of sugar to the 
percolate, and with gentle heat dissolve 
the sugar. Mix the syrup thus formed, 
after cooling, with the alcoholic extract. 

Coffee Extracts. — In making coffee 
extract, cure must be used to avoid ex- 
tracting the bitter properties of the coffee, 
as this IS w'here most manufacturers fail; 
in trying to get a strong extract they suc- 
ceed only in getting a bitter one. 

I. — The coffee should he a mixture of 
Mocha, 3 parts; Old Government Java, 
6 parts; or, as some prefer. Mocha, 3 parts; 
Java, 3 parts; best old Rio, 2 parts. 

Coffee, freshly roasted 

and pulverized 100 parts 

Boiling water 600 parts 

Pack the coffee, moistened with boil- 
ing water, in a strainer, or dipper, placed 
in a vessel stiinding in the water bath at 
boiling point, and let 400 parts of the 
water, in active ebullition, pass slowly 
through it. Draw off the lif|md as quick- 
ly as possible (best into a vessel previously 
hcate<l by boiling water to nearly the boil- 
ing point), add 200 parts of boiling water, 
and pass the whole again through the 
strainer (the container remaining io the 
water bath). Remove from the bath; 
add .540 parts of sugar, and dissolve by 
agitation while still hot. 

II. — The following is based upon Lie- 

big’s method of making coffee for tabic 
use: M«)isten .50 parts of coffee, freshly 

roasted and powdered as before, with 
cold water, .ind add to it a little egg albu- 
men and .st in. Pour over the whtile 
400 parts of boiling water, set on the fire, 
and let come to .a boil. As the li(|uid 
foams, stir down with a spoon, but let it 
come to a boil for a moment; add a little 
cold water, cover tightly, and set aside in 
a warm place. Exhaust the residual 
coffee Avith 300 parts of boiling water, as 
detailed in the first process, and to the 
filtrate add carefully the now clarified 
extract, up to 600 parts, by adding boiling 
water. Proceed to make the syrup by 
the method detailed above. 

III. — To make a more permanent ex- 
tract of coffee saturate 600 parts ’of 
freshly roasted coffee, ground moderately 
fine, with any, desired quantity of a 1 in 3 
mixture of alcohol of 94 per cent and 
distilled water, and pack in a percolator. 
Close the faucet and let stand, closely 
ftoppered, for 24 hours; then pour on the 
residue of the alcohol and water, and let 
run through, adding sufficient water, at 


the last, so as to compensate for what 
boils away. Set this aside, and continue 
the percolation, with boiling water, until 
the powder is exhausted. Evaporate the 
resultant percolate dowm to the consist- 
ency of the alcoholic extract, and mix the 
two. If desired, the result may be 
evaporated down to condition of an ex- 
tract. To dissolve, add boiling water. 

IV. — ^This essence is expressly adapted 
to boiling purposes. Take 3 pounefs of 
good coffee, 4 ounces of granulated sugar, 
4 pints of pure alcohol, 6 pints of hot 
water Have coffee fresh roasted and of 
a medium grinding. Pack in a glass per- 
colator, and percolate it with a men- 
struum, consisting of the water and the 
aicohol. Repe«at the percolation until 
the desired strength is obtained, or the 
coffee exhausted; then add the sugar and 
filter. 


V. — Mocha coffee 1 pound 

Java coffee 1 pound 


Glycerine, quantity sufficient. 
Water, quantity sufficient. 

Grind the two coffees fine, and mix, 
then rnoisten with a mixture of 1 part ot 
glycerine and 3 parts of water, and pack 
in a glass percolator, and percolate slowl; 
until 30 ounces of the percolate is ob- 
tained. It is a more complete extractiou 
if the menstruum be poured on in the con- 
dition of boiling, and it be allowed to 
macerate for 20 minutes before percola- 
tion commences Coffee extract should, 
by preference, be made in a glass per- 
colator. A glycerine menstruum is pref- 
erable to one of dilute alcohol, giving a 
finer product. 

VI. — Coffee, Java, roast- 
ed, No. 20 pow- 
der .. 4 ounces 

Glycerine, pure. .. . 4 fluidounces 
Water, quantity sufficient. 

Boiling, quantity sufficient. 

Moisten the coffee slightly with water, 
and pack firmly in a tin percolator; pour 
on water, gradually, until 4 fluidounces 
are obtained, then set aside. Place the 
coffee in a clean tin vessel, with 8 fluid- 
ounces of water, and boil for 5 minutes. 
Again place the coffee in the percolator 
with the water (infusion), and when the 
liquid has passed, or drained off. pack 
the grounds firmly, and pour on boiling 
water until 8 fluidounces are obtained. 
When cold, mix the first product, and 
add the glycerine, bottle, and cork well. 

The excellence of this extract of cof- 
fee, from the manner of its preparation, 
will be found by experience to be incom- 
parably superior to that made by the for- 
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mulas usual!/ recommended, the reason 
being apparent in the first step in the 
process. 

Coffee Essence. — 

Best ground Mocha 

coffee 4 pounds 

Best ground chicory. . 2 pounds 

Boil with 2 gallons of wa^er in a closed 
vessel and when cold, strain, press, and 
make up to 2 gallons, and to this add 
Rectified spirit of wine 8 ounces 
Pure glvcerine (fluid) 16 ounces 
Add s/rup enough to make 4 gallons, 
and mix intimately. 

Cucumber Essence. — Press the juice 
from cucumbers, mix with an equal vol- 
ume of alcohol and distil. If the distil- 
late is not sufficiently perfumed, more 
Juice may be added and the mixture dis- 
tilled. It is said that the essence thus 
Prepared will not spoil when mixed with 
fats in the preparation of cosmetics. 


Fruit Jelly Extract. — Fill into separate 
paper bags: 

Medium finely pow- 

dered gelatin 18 parts 

Medium finely pow- 
dered citric acid. ... 8 parts 

Likewise into a glass bottle a mixture of 
Any desired 

Fruit essence 1 part 

Spirit of wine - . 1 part 


and dissolve in the mixture Cor obtain- 
ing the desired color, raspberry red or 
lemon yellow, part. 

^ For use,^ dissolve the gelatin and the 
citric acid in boiling water, adding 

Sugar 125 parts 

and mixinjg before cooling with the fruit 
essence mixture. 

Ginger Extracts. — The following is an 
excellent method of preparing a soluble 
essence or extract of ginger: 


I. — Jamaica ginger 24 ounces 

Rectified spirits, 60 

percent 45 ounces 

Water 15 ounces 


Mix and let macerate together with 
frequent agitations for 10 days, then per- 
colate, press off, and filter. The yield 
should oe 45 ounces. Of this take 40 
ounces and mix with an equal amount of 
distilled water. Dissolve 6 drachms of 
lodium phosphate in 5 ounces of boiling 
water; let cool and add the solution to the 
lltrate and water, mixing well. Add 2 
drachms of calcium chloride dissolved in 
d ounces of water, nearly cold, and again 


thoroughly shake the whoie. Let stand 
for 12 hours; then filter. 

Put the filtrate in a still, and distil off, 
at as slow a temperature as possible, 30 
ounces. SA this distillate to one side, 
and continue the distillation till another 
40 ounces have passed, then let the still 
cool. The residue in the still, some 18 
ounces, is the desired essence. Pour out 
all that is possible and wash the still with 
the 30 ounces of distillate first set aside. 
This takes up all that is essential. 
Finally, filter once more, through double 
filter paper and preserve the filtrate— 
about 40 ounces, of an amber-colored 
liquid containing all of the essentials of 
Jamaica ginger. 

Soluble Essence of Ginger.— II. — Phe 
following is Harrop*s method of proceed- 
ing: 

Fluid extract of gin- 
ger (U. S.) 4 ounces 

Pumice, in moder- 
ately fine powder . . 1 ounce 

Water enough to make 12 ounces 

Pour the fluid extract into a bottle, add 
the pumice and shake the mixture and 
repeat the shaking in the course of several 
hours. Now add the water in propor- 
tion of about 2 ounces, shaking well and 
frequently after each addition. When 
all IS added repeat the agitation occa- 
sionally during 2 1 hours, then filter, 
returning the last portion of the filtrate 
until it comes through clear, and if nec- 
essary add sufficient water to make 12 
ounces. 


III. — Jamaica ginger, 

ground 2 pounds 

Pumice stone, ground 2 ounces 

Lime, slaked 2 ounces 

Alcohol, dilute 4 pints 


Rub the ginger with the pumice stone 
and lime until thoroughly mixed. Moisten 
with the dilute alcohol until saturated and 
place in a narrow percolator, being care- 
ful not to use force in packing, but simply 
putting it in to obtain live position of a 
powder to be percolated, so that the 
menstruum will go through uniformly. 
Finally, add the dilute alcohol and pro- 
ceed until 4 pints of percolate are ob- 
tained. Allow the liquid to stand for 
24 hours; then filter if necessary. 


IV. — Tincture ginger 480 parts 

Tincture capsicum.. 12 parts 
Oleorcsin ginger. ... 8 parts 

Magnesium carbon- 
ate 16 parts 

Rub the oleoresin with the magnesia. 


and add tinctures; add about 400 
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parts of water, in divided portions, stir- 
ring vigorously the while. Transfer the 
mixture to a bottle, and allow to stand 
1 week, shaking frequently: then filter, 
and make up 960 parts with water. 

V. — Fluid extract of ginger 

(U.S. P.) 4 ounces 

Pumice, powdered and 

washed 1 ounce 

Water enough to make l£ ounces 

Pour the fluid extract of ginger into a 
bottle, and add the pumice, shake thor- 
oughly, set aside, and repeat the opera- 
tion in the course of several hours. Add 
the water, in the proportion of about £ 
ounces at a time, agitating vigorously 
after each addition, when all is added, 
repeat the agitation occasionally during 
£4 hours, then filter, returning the first 
portion of the filtrate until it comes 

through bright and clear. If necessary, 
pass water through the filter, enough to 
make 1£ fluidounces of filtrate. 

VI. — Strongest tincture 

of ginger 1 pint 

Fresh slake<l lime. ounces 
Salt of tartar J ounce 

VII. — 'Jamaica ginger, 

ground 8£ parts 

Pumice stone, pow- 
dered 3£ parts 

Lime, slaked. . £ parts 

Alcohol, dilute, 

suflicicnt to make 3£* parts 

Rub the ginger with the pumice stone 
and lime, then moisten with alcohol until 
it is saturated with it. Put in a narrow 
percolator, using no force in packing. 
Allow the mass to stand for £4 hours, 
Ihen let run through. Filter if neces- 
sary. 

Vlll. — The following is insoluble. 

Cochin ginger, 

cut fine. .. 1,000 parts 

Alcohol, 95 per 

cent £,50«) parts 

Water 1,£5U parts 

Glycerine £50 parts 

Digest together for 8 days in a very 

warm, not to say hot, place. Decant, 
press off the roots, and add to the cola- 
ture, then filter through paper. This 
makes a strong, natural tasting essence. 

IX. —Green Ginger Extract. — The 
green ginger root is freed from the epi- 
dermis and surface dried by exposure to 
the air for a few hours. It is then cut 
into thin slices and macerated for some 
days with an equal weight of rectified 
spirit, which when filterra will yield an 


essence possessing a very fine aroma 
and forming an almost perfectly cleat 
solution in water. If the ginger is al 
lowed to dry more than the few hourt 
mentioned it will not produce a solu 
ble essence. It is used in some of the 
imported ginger ales as a flavoring only 
and makes a lovely ginger flavor. 

Hop Syrup. — A palatable preparation 
not inferior to many of the so-called hop 
bitters: 

Hops £ parts 

Dandelion £ parts 

Gentian. . £ parts 

Chamomile £ parts 

Stillingia £ parts 

Orange peel £ parts 

Alcohol 75 parts 

Water 75 parts 

Syrup, simple 50 parts 

Coarsely powder the drugs and ex* 
haust with the water and alcohol mixed. 
Decant, press out and filter, and finally 
add the syrup. The dose is a wineglass- 
ful £ or 8 times daily. 

Lemon Essences. — I. — Macerate the 
cut-up fresh peelings of 40 lemons and 80 
China oranges in 8 quarts of alcohol and 
£ quarts of water, for £ or 8 days, then 
distil off 8 quarts. Every 100 parts of 
this distillate is mixed with 75 parts of 
citric acid dissolved in £00 parts of water 
colored with a trace of orange and filtered 
through talc. Each £00 parts of the fit' 
trate is then mixed witn £ quarts of 
syrup. 

II. — Twenty-five middle-sized lemons 
are thinly peeled, the peelings finely cut, 
and the whole, lemons and peels, pul to 
macerate in a mixture of 3 pints 90 per 
cent alcohol and 5 quarts water. Let 
macerate for £4 hours. Add 10 drops 
lemon and 10 drops orange oil; then 
slowly distil ofl 4 quarts. The distillate 
will be turbid, but if left to stand in a 
cool, dark place for a week it will filter 
off clear, and should make a clear mix- 
ture with equal parts of water and simple 
syrup. If it does not* add with e 
pipette, drop 1 y drop, sufficient alcohol 
to make it do « j. Finally, dissolve in the 
mixture 4 drachms of vanillin, and color 
with a few drops of tincture of turmeric 
and a little caramel. 

III. — Peel thinly and lightly, £5 me* 
dium-sized fresh lemons and 1 orangey 
and cut the peelings into very small 
pieces. Macerate in 55 drachms 06 per 
cent alcohol, for 6 hours. Filter off the 
macerate without pressing. Dilute the 
filtrate with 8 pints water and set- aside 
for eight days, shaking frequently. At 
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the end of this time filter. The filtrate 
U usually clear, and if so, add 4 drachms 
of Tanillin. If not, proceed as in the 
second formula above. 

IV. — Oil of lemon, select, 8 fluid- 
ounces; oil of lemon grass (fresh), 1 
fluidracbm ; peel, freshly grated, oM2 
lemons; alcohol, 7 pints; boiled water, 
1 pint. 

Mix and macerate for 7 days. If 
in a hurry for the product, percolate 
through the lemon peel and filter. The 
addition of any other substance than the 
oil and rind of the lemon is not recom- 
mended. 

V. — Fresh oil of lemon 64 parts 
Lemon peel (outer 
rind) freshly 


grated 82 parts 

Oil of lemon grass 1 part 

Alcohol 500 parts 

Mix, let macerate for 14 days, and 
filter. 

VI. — Essence of lemon If ounces 
Rectified spirit of 

wine 6 ounces 

Pure glycerine. . . 3 ounces 

Pure phosphate 

calcium 4 ounces 


Distilled water to make 1 pint. 

Mix essence of lemon, spirit of wine, 
glycerine, and 8 ounces of distilled water, 
agitate briskly in a quart bottle for 10 
minutes, and introduce pho^ihate of 
calcium and a^ain shake. Put in a 
filter and let it pass through twice. 
Digest in filtrate for 2 or 3 days, add 1 J 
ounces fresh lemon peel, and again filter. 


VII. — Oil of lemon 6 parts 

Lemon peel (fresh- 
ly grated) 4 parts 


Alcohol, sufficient. 

Dissolve the oil of lemon in 90 parts of 
alcohol, add the lemon peel, and macer- 
ate for 24 hours. Filter through paper, 
adding through the filter enougn alcohol 


to make the filtrate weigh 100 parts. 

VIII. — Exterior rind of 

lemon 2 ounces 

Alcohol, 95 per 

cent, deodorized 32 ounces 
Oil of lemon, re- 
cent. 3 fluidounces 

Expose the lemon rind to the air until 


perfectly dry, then bruise in a weldgwood 
mortar, and add it to the alcohol, agitat- 
ing until the color is extracted; then add 
the lemon oil. 

Natural Lemon Juice. — I. — Take 4.29 
|Murta of crystallized citric acid; 2 parts 


essence of lemons; 8 parts of alcohol ol 
96 per cent; } part calcium carbonate; 

parts sodium phosphate, and port 
calcium citrate, and dissolve the whole in 
sufficient water to make 60 parts. 

II.— Squeeze out the lemon juice, 
strain it to get rid of the seeds and larger 
particles of pulp, etc., heat it to the boil- 
ing point, let it cool down, add talc, 
shake well together and filter. If it is to 
be kept a long time (as on a sea voyage) 
a little alcohol is added. 

Limejulce. — This may be clarified by 
heating it either alone or mixed with a smaU 
quantity of egg albumen, in a suitable 
vessel, without stirring, to near the boil- 
ing point of water, until the impurities 
have coagulated and either risen to the 
top or sunk to the bottom. It is then 
filtered into clean bottles, which should 
be^ completely filled and closed (with 
ointed corks), so that each cork has to 
isplace a portion of the liquid to be 
inserted. The bottles are sealed and 
kept at an even temperature (in a cellar), 
la this way the juice may be satisfac- 
torily preserved. 

Nutmeg Essence, — Oil of nutmeg, 2 
drachms; rnace, in powder, 1 ounce; al- 
cohol, 95 per cent, deodorized, 32 ounces. 

Dissolve the oil in the alcohol by agi- 
tation, add the mace, agitate, then stop- 
per tightly, and macerate 12 hours. Fil- 
ter through paper. 

Orange Extract. —Grated peel of 24 
oranges; alcohol, 1 quart; water, 1 quart; 
oil or orange, 4 drachms. Macerate the 
orange petd and oil of orange with alco- 
hol for 2 weeks. Add distilled water 
and filter. 

Orange Extract, Soluble. — I. — Pure 
oil of orange, IJ fluidounces; carbonate 
of magnesium, 2 ounces; alcohol, 12 
fluidounceq; water, quantity sufficient to 
make 2 pints. 

II. — Dissolve oil of orange in the 
alcohol, and rub it with the carbonate of 
magnesium, in a mortar. Pour tlie mix- 
ture into a quart bottle, and fill the bot- 
tle with water. Allow to macerate for a 
week or more, shaking every day. Then 
filter through paper, adding enough 
water through the paper to make filtrate 
measure 2 pints. 

Orange Peel, Soluble Extract. — 
Freshly grated orange 

rind 1 part 

Deodorized alcohol.. . 1 part 

Macerate for 4 days and express. Add 
the expressed liquid to 10 per cent of its 
weight of powderra iragnesium carbonate 
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in a mortar, and rub thoroughly until a 
smooth, creamy mixture results; then 
gradually add the water, constantly stiN 
ring. Let stand for 48 hours, then filter 
through paper. Keep in an amber bottle 
and cool place. To make syrup of orange, 
add 1 part of this extract to 7 parts of 
heavy simple syrup. 


Peach £ xtract. — 

Linalyl formate 120 minims 

Am^l valerianate 8 drachms 

Fluid extract orris. . - 2 ounces 

Oenanthic ether. ... 2 drachms 

Oil rue (pure Ger- 
man) SO minims 

Chloroform 2 drachms 

Glycerine 2 ounces 


Alcohol, 70 per cent, to S pints. 

Pineapple Essence. — A ripe, but not 
too soft, pineapple, weighing about, say, 
1 pound, is mashed up in a mortar with 
Tokav wine, 6 ounces. The mass is 
then brought into a flask with 1 pint of 
water, and allowed to stand 2 hours. 
Alcohol, 90 per cent, | pint, is then added 
and the mixture distilled until 7 quarts 
of distillate have been collected. Cog* 
nac, 9 ounces, is then added to the dis- 
tillation. 


Pistachio Essence. — 

I. — Essence of almond 2 fluidounces 
Tincture of vanilla 4 fluidounces 
Oil of neroli. . . . - . 1 drop 

11 . ^Oil of orange peel . 4 fiuidrachms 

Oil of cassia 1 fluidrachm 

Oil of bitter almond 15 minims 
(3il of calamus. ... minims 

Oil of nutmeg 1 J fiuidrachms 

Oil of clove 30 minims 

Alcohol 12 fluidounces 

Water 4 fluidounces 

Magnesium car- 
bonate 2 drachms 

Shake together, allow to stand 24 
hours, and filter. 


Pomegranate Essence. — 

Oil of sweet orange 3 parts 

Oil of cloves ...... 3 parts 

Tincture of vanilla. 15 parts 

Tincture of ginger. 10 parts 

Maraschino liqueur 150 parts 

Tincture of coccioa- 

ella 165 parts 

Distilled water 150 parts 

Phosphoric acid, 

dilute 45 parts 

Alcohol, 95 per cent, quantity suffi- 
cient to make 1,000 parts. 

Mix and dissolve. 


Quince Extract. — 

Fluid extract orris.. 2 ounces 

Oenanthic ether 1 } ounces 

Linalyl formate 90 minims 

Glycerine 2 ounces 


Alcohol, 70 per cent, to 3 pints. 

lUspberry Sjmp, without Alcohol or 
Antiseptics. — The majority of produceia 
of fruit juices are firmly convinced that 
the preservation of these juices without 
the addition of alcohol, salicylic acid, 
etc., is impossible. Herr Steiner’s proo 
ess to the contrary is here reproduced: 

The fruit is crushed and pressed; the 
juice, with 2 per cent of sugar added, n 
poured into containers to about three- 
quarters of their capacity, and there al- 
lowed to ferment. The containers are 
stoppered with a cork through which 
runs a tube, whose open end is protected 
by a bit of gum tubing, the extremity of 
which is immersed in a glass filled with 
water. It should not go deeper thar 
'iV of an inch hi^h. The evolution of 
carbonic gas begins in about 4 hours 
and is so snarp that the point of the tube 
must not be immersed any deeper. 

Ordinarily fermentation ceases on the 
tenth daj; a fact that may be ascertained 
by shaking the container sharply, when, 
if it has ceased, no bubbles of gas will 
appear on the surface of the water. 

The fermented juice is then filtered U 
get rid of the pectinic matters, yeast, etc., 
and tlie filtrate should be poured back on 
the filter several times. The juice filtene 
quickly and comes off very clear. The 
necessary amount of sugar to make n 
syrup is now added to the liquid and al- 
lowed to dissolve gradually for 12 hours. 
At the end of this time the liquid is put 
on the fire and allowed to boil up at onct:, 
by which operation the solution of the 
sugar is made complete. Straining 
through a tin strainer and filling into 
heated bottles completes the process. 

The addition of sugar to the freshly 
pressed juice has the advantage of caua- 
ing the fermentation to progress to the 
full limit, and also to preserve, by the 
alcohol produced by fermentation, the 
beautiful red color of the juice. 

Any fermentation that may be per- 
mitted prior to the pressing out of the 
juices is at the expense of aroma and 
flavor; but whether fermentation occuc 
before or after pressure of the berry, the 
ordinary alcohol test cannot determine 
whether the juice has been completely 
fermented (and consequently whetnertlM 
pectins have been completely separated 
or not. Since, in spite of the tact that 
the liquid remnins limpid after 4 davV 
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fermentation, the production of alcohol 
is progressing all the time — a demonstra- 
tion tnat fermentation cannot then be 
completed, and that at least 10 days will 
oe required for this purpose. 

An abortive raspberry syrup is always 
due to an incomplete or faulty fermenta- 
tion. for too often does it occur that in- 
completely fermented juices after a little 
time lose color and become turbid. 

The habit of clarifying juices by shak- 
ing up with a bit of paper, talc, etc., or 
boiling with albumen is a useless waste 
of time and labor. By the process indi- 
cated the entire process of clarification 
occurs automatically, so to speak. 

Deep Red Ppspberry Syrup. — A much 
deeper and richer color than that ordi- 
narily attained may be secured by add- 
ing to crushed raspberries, before fer- 
mentation, small quantities of sugar, sifted 
over the surface in layers. The ethylic 
alcohol pr^uced by fermentation in this 
manner aids in the extraction of the 
red coloring matter of the fruit. More- 
over, the fermented juice should never 
be cooked over a fire, but by super- 
heated steam. Only in this way can 
caramelization be completely avoided. 
Only sugar free from ultramarine and 
chaiK should be used in making the 
syrup, as these impurities also have a 
bad influence on the color. 

Raspberry Essences. — 

I. — Raspberries, fresh . . 16 ounces 

Angelica (California) 6 fluidounces 
Brandy (California) 6 ounces 

Alcohol 6 ounces 

Water, quantity sufficient. 

Mash the berries to a pulp in a mortar 
or bowl, and transfer to a flask, along 
with the Angelica, brandy, alcohol, and 
about 8 ounces of water. Let macerate 
overnight, then distil off until 32 ounces 
have ^ passed over. Color red. The 
addition of a trifle of essence of vanilla 
improves this essence. 


11. — Fresh raspberries. . . 200 grams 

Water, distilled 100 grams 

Vanilla essence 2 grams 


Pulp the raspberries, let stand at a 
temperature of about 70° F. for 48 hours, 
and then add 100 grams of water. Fiftv 
grams are then distilled off, and alcohol, 
00 per cent, 26 grams, in which 0.01 
yanulin has been previously dissolved, 
is added to the distillate. 

Sargaparillav Soluble Extract. — 

Pure oil of winter- 
green 6 fluidrachms 


Pure oil of sassa- 
fras. ^ fluidrachma 

Pure oil of anise . 6 fluidrachms 

Carbonate of mag- 
nesium 2^ ounces 

Alcohol 1 pint 

Water, quantity sufficient to make 
2 pints. 

Dissolve the various oils in the alcohol, 
and rub with carbonate of magnesium in 
a mortar. Pour the mixture into a 
quart bottle, and fill the bottle with 
water. Allow to macerate for a week 
or more, shaking every day. Then filter 
through the paper, adding enough water 
through the paper to malce the finished 
product measure 2 pints. 

Strawberry Juice. — Put into the water 
bath 1,000 parts of distilled water and 
600 parts or sugar and boil, with con- 
stant skimming, until no more scum 
arises. Add 5 parts of citric acid and 
continue the boiling until about 1,250 
parts are left. Stir in, little by little, 
500 parts of fresh strawberries, properly 
stemmed, and be particularly careful 
not to crush the fruit. When all the 
berries are added, cover the vessel, re- 
move from the fire, put into a warm place 
and let stand, closely covered, for 3 hours, 
or until the mass has cooled down to the 
surrounding temperature, then strain off 
through flannel, being careful not to 
crush the berries. Prepare a sufficient 
number of pint bottles by filling them 
with warm water, putting them into a 
kettle of the same and heating them to 
boiling, then rapidly emptying and 
draining as quickly as possible. Into 
these pour the hot juice, cork and seal 
the bottles as rapidly as possible. Juice 
thus prepared retains all the aroma and 
flavor of the fresh berry, and if carefully 
corked and sealed up will retain its 
properties a year. 

Strawberry Essence. — 

Strawberries, fresh.. 16 ounces 
Angelica (California) 6 fluidounces 
Braudy (California) . 6 ounces 

Alcohol 8 ounces 

Water, quantity sufficient. 

Mash the berries to a pulp in a mortar 
or bowl, and transfer to a fla.sk, along with 
the Angelica, brandy, alcohol, and about 
8 ounces of water. Let macerate over- 
night, then distil off until 32 ounces have 
passed over. Color strawberry red. 
The addition of a little essence of vanilla 
and a hint of lemon improves this es- 
sence. 
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Tea Extract. — 

I. — Best Souchong tea. 175 parts 

Cinnamon 3 parts 

Cloves 3 parts 

Vanilla 1 part 

Arrack 800 parts 

Rum 200 parts 

Coarsely powder the cinnamon, clove, 
mix the ingredients, and let macer- 
ate for 3 days, then filter, press off, and 
make up to },000 parts, if necessary, by 
adding rum. The Souchong may be 
replaced by any other brand of tea, and 
the place of the arrack be occupied 
^ Santa Cruz, or New England rum. 
The addition of fluid extract of kola nut 
not only improves the taste, but gives the 
Irink a remarkably stimulating prop- 
^rty. The preparation makes a clear 
solution with eitner hot or cold water and 
keeps well. 

II. — Tea, any desirable variety, 16 
ounces; glycerine, 4 ounces; hot water, 
4 pints; water, sufficient to make 1 pint. 

Reduce the tea to a powder, moisten 
with sufficient of the glycerine and alco- 
hol mixed, with 4 ounces of water added, 
ack in percolator, and pour on the alco- 
ol (diluted with glycerine and water) 
until 12 ounces of percolate have been 
obtained. Set this aside, and complete 
the percolation with the hot water. 
When this has passed through, evapo- 
rate to 4 ounces, and add it to the perco- 
late first obtained. 

Tonka Extract. — 

Tonka beans 1 ounce 

Magnesium carbonate, quantity suf- 
ficient. 

Balsam of Peru 2 drachms 

Sugar 4 ounces 

Alcohol 8 ounces 

Water sufficient to make 16 ounces. 

Mix the tonka, balsam of Peru, and 
magnesia, and rub together, gradually 
adding the sugar until a homogeneous 
powder is obtained. Pack in a percolator; 
mix the alcohol with an equal amount of 
water, and pour over the powder, close 
the exit of the percolator, and let macer- 
ate for 24 to 36 hours, then open the 
percolator, and let pass through, gradu- 
ally adding water until 10 ounces pa.ss 
through. 

Vanilla Extracts. — I. — Vanilla, in tine 
bits, 250 parts, is put into 1,350 parts of 
mixture, of 2,500 parts 95 per cent al- 
cohol, and 1,500 parts distilled water. 
Cover tightly, put on the water bath, 
and digest for 1 hour, at 140® F. Pour 
off the liquid and set aside. To the 
residue in the bath, add half the remain- 


ipg water, and treat in the same man« 
ner. Pack the vanilla in an extraction 
apparatus, and treat with 250 parts of 
alcohol and water, mixed in the same pro- 
portions as before. Mix the results of 
the three infusions first made, filter, and 
wash the filter paper with the results of 
the percolation, allowing the filtered per- 
colate to mingle with the filtrate of the 
mixed infusions. 

II. — Take 60 parts of the best vanilla 
beans, cut into little pieces, and put into 
a deep vessel, wrapped with a cloth to 
retain the heat as long as possible. 
Shake over the vanilla 1 part of potas^ 
sium ^carbonate in powder, and immedi- 
ately add 240 parts distilled water, in an 
active state of ebullition. Cover the 
vessel closely, set aside until it is com- 
pletely cold, and then add 720 parti 
alcohol. Cover closely, and set aside in 
a moderately warm place for 15 days, 
when the liquid is strained off, the resi* 
due pressed, and the whole colate filtered. 
The addition of 1 part musk to the 
vanilla before pouring on the hot water 
improves this essence. 

To prepare vanilla fountain syrup 
with extracts I or II, mix 25 minims of the 
extract with 1 pint simple syrup. Coloi 
with caramel. 

III. — Vanilla beans, cut 


fine 1 ounce 

Sugar 3 ounces 

Alcohol, 50 per cent. 1 pint 


Beat sugar and vanilla together to g 
fine powder. Pour on the dilute alcohol, 
cork the vessel, and let stand for 2 weeka 
shaking it up 2 or 3 times a day. 


TV. — Vanilla beans, 

chopped fine. . . 30 parts 

Potassium carbon- 
ate 1 part 

Boiling water . . .. 1,450 parts 

Alcohm 450 parts 

Essence of musk.. 1 part 


Dissolve the potassium carbonate in 
the boiling water, add the vanilla, cove^ 
the vessel, and let stand in a moderately 
warm place until cold. Transfer to a 
wide-mouthed jar, add the alcohol, cork, 
and let macerate for 15 days; then decant 
the clear essence and filter the remainder. 
Mix the two liquids and add the essence 
of musk. 

V. — Cut 60 parts of best vanilla beans 
into small bits; put into a deep vessel, 
which should be well wrapped in a wool- 
en cloth to retain heat as long as possible. 
Shake over the beans 1 part of potassium 
carbonate, in powder, ttieu pour over the 
mass 240 parts distilled water, in an 
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active slate of ebullition, cover the vessel 
closely, and set aside in a moderately 
warm place. When quite cold add 720 
parts alcohol, close the vessel tightly, 
and set aside in a moderately warm 
place, to macerate for 15 days, then 
strain off. press out. and set aside for a 
day or two. The liquid may then be 
iltered and bottled. The addition of a 
dttle musk to the beans before pouring 
•n the hot water, is thought by many to 
greatly improve Che product. One part 
•f this extract added to .SOO parts simple 
syrup is excellent for fountain purposes. 


VI. — Vanilla beans 8 ounces 

Glycerine C ounces 

Granulated sugar. . . 1 pound 

Water 4 pints 

Alcohol of cologne 

spirits 4 pints 


Cut or grind the lieans very fine; rub 
with the glycerine and put in a wooden 
keg; dissolve the sugar in the water, first 
heating the water, if convenient; mix the 
water and spirits, and add to the vanilla; 
pour in keg. Keep in a warm place from 
3 to 6 months before using. Sliake often. 
To clear, percolate through the dregs. If 
a dark, rich color is dcsire<l u<id a little 
sugar coloring. 

VII. — Vanilla beans, 

good qiialily. . 16 ounces 
Alcohol . 64 fiuidoutices 

Glycerine ... 24 fUiidou rices 
Water, . . 10 fluidounces 

DilutealcohuLquaiifilysu(li(*ieut. 

Mix and macerate, with frequent agi- 
tation, for 3 weeks, filter, and add dilute 


alcohol to make 1 gallon. 

VIII. — \anilla beans. 

good quality. . . 8 ounces 

Pumice stone, 

lump I ounce 

Rock candy 8 ounce.s 


Alcohol and water, of each a suffi- 
ciency. 

(ait the beans to fine shreds and trit- 
urate well with the pumice stone and rock 
candy. Place the whole in a percolator 
and percolate with a menstruum com- 
posed of 9 parts alcohol and 7 parts water 
•ntil the percolate passes through clear. 
Bring the bulk up to 1 gallon with the 
same menstruum and set aside to ripen. 

IX. — Cut up, as finely as possible, 20 
parts of T.'xnilla bean and with 40 parts of 
milk sugar (rendered as dry possible 
by bei^g kept in a drying clo.set' until it 
no longer loses weight) rub to a coarse 
powder. Moisten with 10 parts of 
dilute alcohol, pack somewhat loosely in 


a closed percolator and let stand for ^ 
hours. Add 40 parts of dilute alcohol, 
close the percolator, and let stand 8 days. 
At the end of this time add 110 parts of 
dilute alcohol, and let pa.ss through. The 
residue will repay w'orkiiig over. Dry it 
well, add 5 parts of vanillin, and 1 10 
parts of milk sugar and pass through a 
sieve, thei: treat as before. 

The following are cheap extracts: 

X. — Vanilla beans, 

chopped fine . . 5 parts 

Tonka beans, 

powdered 10 parts 

Sugar, powdered . 14 parts 

Alcohol, 95 per 

cent 25 parts 

Water, quantity sufiicient to 
make 100 parts. 

Rub the sugar and vanilla to a fine 
powder, add the tonka beans, and incor- 
porate. Pack into a filter, and pour on 
10 parts of alcohol, cut with 15 parts of 
water; close the faucet, and let macerate 
overnight. In the morning percolate 
with the remaining alcohol, adcled to 80 
parts of water, until 100 parts of perco- 


late pass through. 

XI. — Vanilla beans 4 ounces 

Toiika beans. ... 8 ounces 

DetKlorizcd alcohol 8 pints 
Simple syrup 2 pints 


Cut and bruise the vanilla beans, 
afterwards bruising the tonka beans. 
Macerate for 14 days in one-half of the 
spirit, with oc’casioiial agitation. Pour 
off the clear liquor and set aside* pour 
the remaining spirits in the magma, and 
heat by means of the water bath to about 
170° F. in a loosely covered vessel. Keep 
at this temperature 2 or 3 hours, acd 
str«in through fiannel, with slight pre? 
sii ]\lix the two portions of liquid# 
and filter through felt. Add the syrup 

White Pine and Tar Syrup, — 


White pine bark ... 75 parts 

Wild cnerry bark.. , . 75 parts 

Spikenard root. 10 parts 

Balm of Gilead buds 10 parts 
Sariguinaria root. ... 8 parts 

Sassafras bark. . .. 7 parts 

Sugar. 750 parts 

Chloroform 6 parts 

Syrup of tar 75 parts 

Alcohol, enough. 

Water, enough. 


Syrup enough to make 1,000 parts. 

Reduce the first six ingredients to a 
coarse' powder and by using a menstruum 
composed of 1 in 3 alcohol, obtain 500 
parts of a tincture from them. In this 
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dissolve the suffer, add the syrup of tar filtrate will be clear as crystal, since the 
and the chloroform, and, finally, enough lead salt precipitates natural colorine 

syrup to bring the measure of the fin- matters, but has no effect upon the an£ 
ished product up to 1,000 parts. line colors. 

Wild Cherry Extract.— To Test Fruit Juices for SalicyUc Add. 

Oenanthic ether. . 2 fluidrachms —Put a portion of the juice to oe tested 

Amyl acetate 2 fluidrachms in a large test tube, add the same volume 

Oil of bitter al- of ether, close the mouth of the tube and 

monds (free from snake gently for 30 second.s. Set aside 

hydrocyanic acid) 1 fluidrachm until the li<mid separates into two layers. 

Fluid extract of wild Draw off the supernatant ethereal por- 

cherry 8 fluidounces tion and evaporate to dryness in a cap- 

Glycerine 2 fluidounces sule. Dissolve the residue in alcohol. 

Deodorized alcohol enough to make dilute with 3 volumes of water, and add 

16 fluidounces. 1 drop of tincture of iron chloride. If 


HARMLESS COLORS FOR USE 


SYRUPS, ETC.: 

Red. — Cochineal syrup, prepared 
follows: 

1. — Cochineal in coarse 

powder 6 parts 

Potassium carbon- 
ate 3 parts 

Distilled water 15 parts 

Alcohol, 95 per 

cent 12 parts 


Simple syrup to make 500 parts. 
Rub the cochineal and potassium to- 

{ [ether, adding the water and alcohol 
ittle by little, under constant trituration. 
Let stand overnight, add the syrup, and 
filter. 

II. — Carmine, in fine 

powder 1 part 

Stronger ammonia 

water 4 parts 

Distilled water to make 24 parts. 

Rub up the carmine and ammonia and 
to the solution add the water, little by 
little, under constant trituration. If in 
standing this shows a tendency to sepa- 
rate, a drop or two of ammonia will cor- 
rect the trouble. 

Besides these there is caramel, which, 


of course, you know. 

Pink.— 

III.— Carmine 1 part 

Liquor potassse. ... 6 parts 

Distilled water 40 parts 


Mix. If the color is too high, dilute 
with distilled water until the requisite 
color is obtained. 

To Test Fruit Juices and Synqw for 
Aniline Colors. — Add to a sample of the 
syrup or juice, in a test tube, its own 
volume of distilled water, and agitate to 
et a thorough mixture, then add a few 
Tops of the standard solution of lead 
diacetate, shake, and filter. If the syrup 
is free from aniline coloring matter the 


_ I salicylic acid be present the character- 
^ I istic purple color will instantly disappear. 

Syrups Selected from the Formulary 
of the Pharmaceutical Society of 
Antwerp. — 

Dionine Syrup. — Dionine, 1 part; dis- 
tilled water, 19 piarts; simple syrup, 1,980 
parts. Mix. 

Jaborandi Syrup . — Tincture of jabor- 
andi, 1 part; simple syrup, 19 parts. Mix. 

Conyallaria Syrup. — Extract of con- 
vallaria, 1 part; distilled water, 4 parts; 
simple syrup, 9/. parts. Dissolve the ex- 
tract in the water and mix. 

Codeine Phosphate Syrup. — Codeine phos- 
phate, 3 parts; distilled water, 17 parts; 
simple syrup. 980 parts. Dissolve the co- 
deine in the water and mix with the syrup. 

Licoribe Syrup. —Incised licorice root, 4 
parts; dilute solution of ammonia, 1 part; 
water, 20 parts. Mix and macerate for 
12 hours at 58° to 66° F. with frequent 
agitation; press, heat the liquid to boil- 
ing, then evaporate to two parts on the 
water bath; add alcohol, 2 parts; allow to 
stand for 12 hours; then filter. Add to 
the filtrate enough simple syrup to bring 
the final weight to 20 parts. 

Maize Stigma Syrup. — Extract of maize 
stigmas, 1 part; distilled water, 4 parts; 
simple syrup, 95 parts. Dissolve the ex- 
tract in tne water, filter, and add the syrup. 

Ammonium Valerianate Solution. — Am- 
monium valerianate, 2 parts; alcoholic ex- 
tract of valerian, 1 part; distilled water, 
47 parts. 

Kola Tincture . — Powdered kola nuts, I 
part; alcohol, 60 per cent. 5 parts. Mace- 
rate for 6 days, press, and filter. 

Bidet* s Liquid Vesicant . — Tincture of 
cantharides, tincture of rosemary, chloro- 
form, equal parts. 

Peptone Wine . — Dried peptone, 1 part; 
Malaga wine, 19 parts. Dissolve witnout 
heat and filter alter standing for several 
days. 
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Etching 

GeDcnl Instructions for Etching. — 
In etching, two factors come into con- 
sideration, (1) that which covers that 
part of the metal not exposed to the 
etching fluid (the resist), and (2) the 
etching fluid itself. 

In tne process, a distinction is to be 
made between etching in relief and 
■etching in intaglio. In relief etching, 
the design is drawn or painted upon the 
surface with the liquidf etching-ground, 
BO that after etching and removal of the 
etching-ground, it appears raised. In 
intaglio etching, the whole surface is 
covered with the etching-ground, and 
the design put on with a needle; the 
ground being thus removed at the points 
touched by the drawing, the latter, after 
etching and removal of the etching- 
ground, is sunken. 

Covering Agents or Resists. — The plate 
is enclosed bv a border made of grafting 
wax (yellow fieeswax, 8 parts; pine rosin, 
10 parts; beef tallow, 2 parts; turpentine, 
10 parts); or a mixture of yellow wax, 
8 parts; lard, 3 parts; Ilurgundy pitch, 
i part. This mixture is also used to 
cover the sides of vessels to be etched. 
Another compound consists of wax, 5 
parts; cobbler s wax,2 J parts; turpentine, 
1 part. 

Etching - Ground. — I. — ^Soft : Wax, 

4 parts; asphalt, 1 part; mastic, 1 part. 

II. — Wax, 3 parts; asphalt, 4 parts. 

III. — Mastic, 16 parts; Burgundy pitch, 
50 parts; melted wax, 125 parts; and 
melted asphalt, 200 parts added succes- 
sively, and, after cooling, turpentine oil, 
500 parts. If the ground should be deep 
black, lampblack is added. 

Hard: Burgundy pitch, 125 parts; 
tosin, 125 parts, melted; and walnut oil, 
100 parts, added, the whole to be boiled 
until it can be drawn out into long 
threads. 

Etching-Ground for Copper Engrav- 
ing. — White wax, 120 parts; mastjc, 15 
parts; Burgundy pitch, 60 parts; Syrian 
asphalt,' 120 parts, melted together; and 

5 parts concentrated solution of rubber 
in rubber oil added. 

Ground for Relief Etching.-i-I. — Syrian 
asphalt, 500 parts, dissolved in turpen- 
tine oil, 1,000 parts. II. — Asphalt, rosin, 
and wax, 200 p.yts of each, are melted, 
and dissolved in turpentine oil, 1,200 
parts. The under side of the metal plate 
IS protected by a coating of a spirituous 
shellac solution, or by a solution of as- 
phalt, 300 parts, in benzol, 600 parts. 


For Strongly Add Solutions. 

Black pitch, 1 part; Japanese wax, t 
parts; rosin, IJ parts; Damar rosin, 1 
part, melted together and mixed with 
turpentine oil, 1 part. II. — Heavy black 
printers* ink, 3 parts; rosin, 1 part; wax, 
1 part. 

For electro-etching, the following 
ground is recommended: Wax, 4 parts; 
asphalt, 4 parts; pitch, 1 part. 

If absolute surety is required respect- 
ing the resistance of the etching-ground 
to the action of the etching fluids, several 
etching-grounds are put on, one over the 
other; first (for instance), a solution of 
rubber in benzol, then a spirituous shel- 
lac solution, and a third stratum of 
asphalt dissolved in turpentine oil. 

If the etching is to be of different de- 

rccs of depth, the places where it is to 

e faint are stopped out with varnish, 
after they are deep enough, and the ob- 
ject is put back into the bath for furthoe 
etching. 

For putting on a design before /le 
etching, the following method may be 
used: Cover the metal plate, tin plate 
for example, with a colored or colorless 
spirit varnish; after drying, cover this, in 
a dark room, with a solution of gelatin, 
5 parts, and red potassium chromate, 1 
part, in water, 100 parts; or with a 
solution of albumen, 2 parts; ammonium 
bichromate, 2 parts, in water, 200 parts. 
After drying, put the plate, coyerecl with 
a stencil, in a copying or printing frame, 
and expose to light. The sensitive gela- 
tin stratum will become insoluble at the 
places exposed. Place in water, and the 
gelatin will be dissolved at the places 
covered by the stencil; dry, and remove 
the spirit varnish from the places with 
spirit, then put into the etching fluid. 

Etching Fluids. — The etching fluid ia 
usually poured over the metallic surface, 
which is enclosed in a border, as de- 
scribed before. If the whole object is V 
be put into the fluid, it must be entirely 
covered with the etching-ground. After 
etching it is washed witn pure water, 
dried with a linen cloth, and the etching- 
ground is then washed off with turpentine 
oil or a light volatile camphor oil. The 
latter is very good for the purpose. 

Etching Fluids for Iron and Steel. — 
I. — Pure nitric acid, diluted for light 
etching with 4 to 8 parts of water, for 
deep etching with an equal weight of 
water. 

II. — i^Tartaric acid, 1 part, by weight; 
mercuric chloride, 15 parts, by weight; 
water, 420 parts; nitric acid, 16 to 20 
drops, if 1 part equals 28 J grains. 
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III. — Spirit, 80 per cent, 1^0 parts, by 
weight; pure nitric acid, 8 parts; silver 
nitrate, 1 part. 

IV. --Pure acetic acid, 30 per cent, 40 
parts, by weight; absolute alcohol, 10 
parts; pure nitric acid, 10 parts. 

V. — Fuming nitric acid, 10 parts, by 
weight; pure acetic acid, 30 per cent, 50 
parts, diluted with water if accessary or 
desired. 

VI. — A chromic acid solution. 

VII. — Bromine, 1 part; water, lOO 
parts. Or — mercuric chloride, 1 part; 
water, 30 parts. 

VII I. — Antimonic chloride, 1 part; 
water, 6 parts; hydrochloric acid, 6 
parts. 

For Delicate Etchings on Steel. — I. — 
iodine, 2 parts; potassium iodide, 4 parts; 
water, 40 parts. 

II. -Silver acetate, 8 parts, by weight; 
alcohol, 2.50 p.arts; water, 250 parts; pure 
nitric acid, 260 parts; ether, 64 parts; 
oxalic acid, 4 parts. 

m. — A copper chloride solution. 

Etching Powder for Iron and Steel. — 
Blue vitriol, 50 parts; common salt, 50 
parts; mixed anrt moistened with water. 

For lustrous figures on a dull ground, 
as on sword blades, the whole surface is 
aolished, the portions which are to re- 
main bright covered with stencils and 
the object exposed to the fumes of nitric 
acid. This is best done by pouring sul- 
phuric acid, 20 parts, over common salt, 
10 parts. 

Relief Etching of Copper, Steel, and 
Brass. — Instead of nitric acid, which has 
a tendency to lift up the etching-ground, 
by evolution of gases, it is better to use a 
mixture of potassium bichromate, 150 
parts; water, 800 parts; and concentrated 
sulphuric acid, 200 parts. The etching 
is slow, but even, and there is no odor. 

For Etching Copper, Brass, and Tom* 
bac. — Pure nitric acid diluted wi^h water 
to 18® Be. The bubbles of gas given out 
should immediately be removed with a 
feather that the etching may be even. 

Another compound consists of a boil- 
ing solution of potassium chlorate, 2 
parts, in water, 20 parts, poured into a 
mixture of nitric acid, 10 parts, and 
water, 70 parts. For delicate etchings 
dilute still more with 100 to 200 parts of 
water. 

Etching Fluid for Copper. — Weak: A 
boiling .solution of potassium chlorate, 
20 parts, in water, 200 parts, poured into 
a mixture of pure hydrochloric acid, 20 
parts; water, 500 parts. 

Stronger: A boiling solution of potas- 


sium chlorate, 25 parts, in water, 250 
arts, poured into a mixture of pure 
ydrocnloric acid, 250 parts; water, 400 
parts. 

Very strong: A boiling solution of 
potassium chlorate, 30 parts, in water, 
300 parts, poured into a mixture of pure 
hydrochloric acid, 300 parts; water, 300 
parts. 

For etching on copper a saturated 
solution of bromine in dilute hydro- 
chloric acid may also be used; or a mix- 
ture of potassium bichromate, i part; 
water, 1 part; crude nitric acid, 3 parts. 

The following are also much used for 
copper and copper alloys: 

I. — \ copper chloride solution acidi- 
fied with hydrochloric acid. 

II. — Copper nitrate dissolved in water. 

HI. — A ferric chloride solution of 30® 

to 45® Be. If chrome gelatin or chrome 
albumen is used for the etching-ground, 
a spirituous ferric chloride solution js 
employed. The etching process can be 
made slower by adding common salt to 
the ferric chloride solution. 

Matt Etching of Copper.— White vi- 
triol, 1 to 5 parts; common salt, 1 part; 
concentrated sulphuric acid, 100 parts; 
nitric acid (36® Be.), 200 parts, mixed 
together. The sulphuric acid is to be 
poured carefully into the nitric acid, not 
the reverse. 

Etching Fluid for Brass. — Nitric acid, 
8 parts; mixed with water, 80 parts; into 
this mixture pour a hot solution of potas- 
sium chlorate, 3 parts, in water, 50 parts. 

Etching Fluid for Brass to Make 
Stencils. — Mix nitric acid, of 1.3 specific 
weight, with enough fuming nitric acid 
to give a deep yellow color. This mix- 
ture acts violently, and will eat through 
the strongest sheet brass. 

Etching Fluid for Zinc. — Boil pounded 
gallnuts, 40 parts, with water, 500 parts, 
until the whole amounts to 200 parts; 
filter, and add nitric acid, 2 p(]irts, and a 
few drops of hydrochloric acid. Ferric 
chloride and antimonic chloride solutions 
may also be used to etch zinc. 

Relief Etching of Zinc. — I'lie design is 
to be drawn wi3i a solution of platinum 
chloride, 1 part, and rubber, 1 part, in 
water, 12 parts. The zinc plate is placed 
in dilute sulphuric acid (I in 16). The 
black drawing will remain as it is. 

Another compound for the drawing is 
made of blue vitriol, 2 parts; copper 
chloride, 3 parts; water, 64 parts; pure 
hydrochloric acid, 1.1 specific weight. 
After the drawing is made, lay the plate 
in dilute nitric acid (1 in 85 
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Etching Fluid for Aluminum. — Dilute 
hydrochloric acid serves this purpose. 
Aluminum containing iron can be mat- 
ted with soda lye, followed by treatment 
with nitric acia. The lye dissolves the 
aluminum, and the nitric acid dissolves 
the iron. Aluminum bronze is etched 
with nitric acid. 

Etching Fluid for Tin or Pewter.-— 
Ferric chloride, or highly diluted nitric 
acid. 

Etching Fluids for Silver. — I. — Dilute 
pure nitric acid. 

II. — Nitric acid (specific weight, 
1.185;, 172 parts; water, 320 parts; 
potassium bichromate, 30 parts. 

Etching Fluid for Gold. —Dilute aqua 
regia ( — nitric and sulphuric acids, in the 
proportion of 1 in 3). 

Etching Fluid for Copper, Zinc, and 
Steel. — A mixture of 4 parts of acetic 
acid (30 per cent), and alcohol, 1 part; 
to this is added gradually, nitric acid, 1 
part. 

Etching Fluid for Lead, Antimony, 
ind. Britannia Metal. — Dilute nitric acid. 

Etching Powder for Metals (Tin, 
SUver, Iron, Gerinan Silver, Copper, and 
Zinc). — Blue vitriol, 1 part; ferric oxide, 
4 parts. The powder, moistened, is ap- 
plied to the places to be etched, as, for 
instance, knife blades. Calcined green 
vitriol can also be used. 

Electro -Etching. — This <liffers from 
ordinary etching in the use of a bath, 
which does not of itself affect the metal, 
but is made capable of doing so by the 
galvanic current. 

Ordinary etching, seen under the 
microscope, consists of a succession of 
uneven depressions, which widen out 
considerably at a certain depth. In elec- 
tro-etching, the line under the micro- 
scope appears 4s a perfectly even furrow, 
not eaten out beneath, however deeply 
cut. The work is, accordingly, finer and 
sharper; the fumes from tne acids are 
also avoided, and the etching can be 
modified by regulation of the current. 
The preparation of the surface, by cov- 
ering, stopping-opt, etc., is the same as 
in ordinary etching. At some uncovered 
place a conducting wire is soldered on 
with soft solder, and covered with a coat 
of varnish. The plate is then suspended 
in the bath, and acts as the anode, with 
another similar plate for the cathode. 
If gradations in etching are desired, the 
plates are taken out after/ a time, rinsed, 
and covered, and returned to the bath. 

For the bath dilute adds are used. 


or saline solutions. Thus, for coppers 
dilute sulphuric acid, 1 in 20. For cop- 
per and brass, a blue vitriol solution. 
For zinc, white vitriol or a zinc chloride 
solution. For steel and iron, green 
vitriol, or an ammonium chloride solu- 
tion. For tin, a tin-salt solution. For 
silver, a silver nitrate or potassium cya- 
nide solution. For gold and platinum, 
gold chloride and platinum chloride 
solutions, or a potassium cyanide solu- 
tion. For electro-clching a Leclauch^ or 
Bunsen battery is to be recommended. 
In the former, the negative zinc pole is 
connected with a plate of the same metal 
as that to be etched, and the positive iron 
pole with the plate to be etched. In the 
Bunsen battery, the carbon pole is con- 
nected with the object to be etched, the 
zinc pole with the metal plate. 

Etching Bath for Brass. — 1. — Mix 
nitric acid (specified gravity, 1.4), 8 
parts, with water, 80 parts. 2. — Chlorate 
of potash, 3 parts, dissolved in 50 parts 
of water. Mix 1 and 2. For protecting 
those portions which are not to tie etched, 
any suitable acid-proof composition can 
be used. 

Etching on Copper. — I. — In order to 
do regular and quick etching on copper 
take a copper plate silvered on the etch- 
ing side. Trace on this plate, either with 
varnish or lithographic ink, the design. 
When the tracing is dry, place the plate 
in an iron bath, using a battery. The 
designs traced with the varnish or ink 
are not attacked by the etching fluid. 
When the plate is taken from the bath 
and has been washed and dried, remove 
the varnish or ink with essence of turpen- 
tine; next pour mercury on the places 
reserved by the varnish or ink; the mer- 
cury will attack the silvered portions and 
the etching is quickly made. When the 
mercury has done its duty gather up the 
excess and return to the bottle with a 
paper funnel. Wash the plate in strong 
alum water, and heat. 

II. — The plate must be first polished 
either with emery or fine pumice stone, 
and after it has been dried with care, 
spread thereon a varnish composed of 
equal parts of yellow wax and essence 
of turpentine. The solution of the wax 
in the essence is accomplished^ in the 
cold; next a little oil of turpentine and 
some lampblack are added. This var- 
nish is allowed to dry on, away from 
dust and humidity. When dry, trace 
the design with a very fine point. Make 
a border with modeling wax, so as to pre» 
vent the acid from running off. Pour on 
nitric acid if the plate is of copper, or 
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hydrochloric acid di!iitc<I with water if 
the plate is of zinc, ;ill(>\v llie acid to a» I 
according to tlie dcsiri d dcplii of the en- 
graving; wash several times and remove 
the varnish by he.idng the plate lightly. 
Wash with essence of turpentine and dry 
well in sawdust or in the stove. For 
relief engraving the designs are traced 
before the engraving on the plate with 
the resist varnish instead of covering the 
late entirely. These designs must be 
elicately executed and without laps, as 
the acid eats away ail the parts not pro- 
tected by the varnish. 

Etching Fluids for Copper. — I. — A 
.new etching fluid for copper plate is hy- 
drogen peroxide, to whicli a lilUe dilute 
ammonia water is added. It is said to 
bite in very rapidly and with great regu- 
larity and uniformity. 

II. — Another fluid is fuming hydro- 
chloric acid (specific gravity, 1.19), 10 
parts; water, 70 parts. To this add a 
solution of potassium chlorate, 2 parts, 
dissolved in 20 parts of hot water. If 
the articles to be etched are very delicate 
and fine this should be diluted with from 
100 to 200 parts of water. 

ETCHIHG ON GLASS. 

Names, designs, etc., can be etched on 
glass in three ways: First, by means of an 
engraving wheel, a method which requires 
some manual skill. Second, by means of a 
sand blast, making a stencil of the name, 
fixing this on the glass, and then, by means 
of a Qast of air, blowing sand on the glass. 
Third, by the use of hydrofluoric acid. 
The glass is covered with beeswax, par- 
affine wax, or some acid resisting ink or 
varnish; the name or device is then 
etched out of the wax by means of a knife, 
and the glass dipped in hydrofluoric acid, 
which eats away the glass at those parts 
where the wax has been cut away. 

Fancy work, ornamental figures, let- 
tering, and monograms are most easily 
and neatly cut into glass by the sand- 
blast process. Lines and figures on 
tubes, jars, etc., may be deeply etched by 
smearing the surface of the glass with 
beeswax, drawing the lines with a steel 
point, and exposing the glftss to the fumes 
of^ hydrofluoric acid. This acid is ob- 
tained by putting powdered fluorspar 
into a tray made of sheet lead and pour- 
ing sulphuric acid on it, after which the 
tray is slightly warmed. The propor- 
tions will vary with the purity of the 
materials us^, fluorspar (except when in 
crystals) being generally mixed with a 
Urge quantity of other matter. Enough 
acid to make thin paste with the pow- 
dered spar will be about right Where a 


lead trnj’ is not at hand, the powdered 
•sp.ir iticiy l)C poured on the glass and the 
acid poured on it and left for some time. 
As a general rule, the marks are opaque, 
but sometimes they are transparent. In 
this cafe cut them deeply and fill up with 
black varnish, if they are reouired to be 
very plain, as in the case or graduated 
vessels. Liquid hydrofluoric acid has 
been recommended for etching, but is 
not always suitable, as it leaves the 
surface on which it acts transparent. 

There are two methods of marking 
bottles — dry etching, or by stamping 
with etching inks. The first process is 
usually followed in glass factories. A 
rubber stamp is necessary for this proc- 
ess, and the letters should be made as 
large and clean cut as possible without 
crowding them too much. Resides this, 
an etching powder is required. 

A small quantity of the powder is 
poured into a porcelain dish, and this is 
placed on a sand bath or over a gentle 
fire, and heated until it is absolutely dry, 
so that it can be rubbed down to an im- 
palpable powder. 

The bottle or other glass to be marked 
must be perfectly clean and dry. The 
etching powder takes better when the 
vessel is somewhat warm. The stamp 
should be provided with a roller which is 
kept constantly supplied with a viscid oil 
which it distributes on the stamp and 
which the stamp tran.sfers to the glass 
surface. The powder is dusted on the 
imprint thus made, by means of a camel's- 
hair brush. Any surplus falling on the 
unoiled surface may be removed with a 
fine long-haired pencil. The printed 
bottle i.s transferred to a damp place and 
kept for several minutes, the dampness 
aiding the etching powder in its work on 
the glass surface. The bottle is then well 
washed in plain water. 

Glass cylinders, large flasks, carboys, 
etc., may be treated in a somewhat differ- 
ent manner. The stamp here is inserted, 
face upward, between two horizontal 
boards, in such a manner that its face 
projects about a Quarter of a millimeter 
(say 0.01 inch) aoove the surface. Oil 
is applied to the surface, after which the 
cylinder, carboy, or what not, is rolled 
along the board and over the stamp. 
The design is thus neatly transferred to 
the glass surface, and the rest of the 
operation is as in the previous case. 

For an etching ink for glassware the 
following is recommended: 

Ammonium fluoride . . 2 drachms 

Barium sulphate 2 drachms 

Beduce to a fine powder in a mortaiv 
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theu transfer to a lead dish and make into 
a thin writing-cream with hydrofluoric 
acid or fuming sulphuric acid. Use a 
piece of lead to stir the mixture. The 
ink may be put up in bottles coated with 
paraffine, which can be done by heating 
the bottle, pouring in some melted paraf- 
fine, and letting it flow all around. The 
writing is done with a ^uill, and in about 
half a minute the ink is washed off. 

Extreme caution must be observed in 
handling the acid, since when brought in 
contact with the skin it produces dan- 
gerous sores very difficult to heal. The 
vapor is also dangerously poisonous 
when inhaled. 

Hydrofluoric Formulas. — I. — Dissolve 
about 0.72 ounces fluoride of soda with 
0.14 ounces sulphate of potash in A pint 
of water. Make hnother solution of 0.28 
ounces chloride of zinc and 1.30 ounces 
hydrochloric acid in an equal Quantity of 
water. Mix the solutions and apply to 
the glass vessel with a pin or brush. At 
the end of half an hour the design should 
be sufficiently etched. 

Il.-A mixture consisting of ammo- 
nium fluoride, common salt, and carbon- 
ate of soda is prepared, and then placed 
in a gutta-percha bottle containing fum- 
ing hydrofluoric acid and concentrated 
sulphuric acid. In a separate vessel 
which is made of lead, potassium fluoride 
is mixed with hydrochloric acid, and a 
little of this solution is added to the 
former, along with a small quantity of 
sodium silicate and am^monia. Sonic 
of the solution is dropped upon a rubber 
pad, and by means of a suitable rubber 
stamp, bearing the design which is to be 
reproduced, is transferred te the glass 
vessel that is to be etched. 

Etching with Wax. — Spread wax or 
a preservative varnish on the glass, and 
trace on this wax or varnish the letters 
or designs. If letters are desired, trace 
them by hand or by the use of letters 
cut out in tin, which apply on the wax, 
the inside contours being taken with a 
fine point. When this is done, remove 
the excess of wax from the glass, leav- 
ing only the full wax letters undi.s- 
turbed. Make an edge of wax all along 
the glass plate so as to prevent the acid 
from running over when you pour it on 
to attack the glass. At the end of 3 to 4 
hours remove the acid, wash the glass 
well with hot water, next pour on essence 
of turpentine or alcohol to take off the 
wax or the preservative vartiish. Pass 
again through clean water; the glass 
plate will have become dead wherever the 
acid has eaten in, only the letters remain- 


ing polished. For fancy desiras It suf* 
flees to put on the back of the plate \ 
black or colored varnish, or tin foil, etc.,, 
to obtain a brilliant effect. 

Etching Glass by Means of Glue. — It 
is necessary only to cover a piece of ordi- 
nary or flint glass with a coat of glue dis- 
solved in water in order to see that the 
layer of glue, upon contracting through 
the effect of dicing, becomes detached 
from the glass and removes therefrom 
numerous scales of varying thickness. 
The glass thus etched presents a sort of 
regular and decorative design similar to 
the flowers of frost drpositea on window- 
panes in winter. When salts that are 
readily crystallizable and that exert no 
chemical action upon the gelatin are 
dissolved in the b.tter the figures etched 
upon the glass exhibit a crystalline ap- 
pearance that recalls fern fronds. 

Hyposulphite of soda and chlorate and 
nitrate of potash produce nearly the same 
effects. A large number of mineral sub- 
stances are attacked by gelatin. Tough- 
ened glass is easily etched, and the same 
is the case with fluorspar and polished 
marble. A piece of rock cry.stal, cut at 
right angles with the axis and coated with 
isinglass, the action of which seems to be 
particularly energetic, is likewbe at- 
tacked at different points, and the parts 
detached present a conchoidal appear- 
ance. The contraction of the gelatin 
may be rendered visible by applying a 
coating of glue to sheets of caraboarcTor 
lead, which bend backward in drying 
and assume the form of an irregular 
cylinder. 

Such etching of glass and different 
mineral substances by the action of gela- 
tin may be employed for the decoratioa 
of numerous objects. 

Dissolve some common glue in ordi- 
nary water, heated by a water bath, and 
add 6 per cent of its weight of potash 
alum. After the glue has become per- 
fectly melted, homogeneous, and of the 
consistency of syrup, apply a layer, while 
it is still hot, to a glass object by means 
of a brush. If the object is of ground 
gla.s.s the action of the glue will be still 
more energetic. After half an hour ap- 
ply a second coat in such a way as to oo- 
lain a smooth, transparent surface desti- 
tute of air bubbles. After the glue has 
become so hard that it no longer yields to 
the pressure of the finger nail (say, in 
about 24 hours), put the article in a 
warmer place, in which the temperature 
must not exceed 105° F. When the 
object is removed from the oven, after a 
few hours, the glue will detach itself with 
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i noise and removes with it numerous 
flakes of glass. All that the piece then 
requires is to be carefully washed and 
dried. 

The designs thus obtained are not al- 
ways the same, the thickness of the coat 
f)f glue, the time of drying, and various 
3ther conditions seeming to act to modify 
the form and number of the flakes de- 
tached. 

It is indispensable to employ glass 
objects of adequate thickness, since, in 
covering mousseline glass with a layer of 
glue, the mechanical action that it h«as to 
support during desiccation is so powerful 
that it will break with an explosion. 
Glue, therefore, must not be allowed to 
dry in glass vessels, since they would be 
corroded and broken in a sliort time. 

Indelible Labels on Bottles. — To affix 
indelible labels on bottles an etching 
liquid is employed which is produced as 
follows: 

Liquid I, in one bottle. — Dissolve 36 
parts of sodium fluoride in 500 parts of 
distilled water and add 7 parts of potas- 
sium sulphate. 

Liquia II, in another bottle. — Dissolve 
zinc chloride, 14 parts, in 500 parts of dis- 
tilled water, and add 65 parts of concen- 
trated hydrochloric acid. 

For use mix equal parts togctiicr and 
add a little dissolvccl India ink to render 
the writing more visible. 

The mixing cannot, however, be con- 
ducted in a vessel. It is best to use a 
cube ot paraifiiie which has been hol- 
lowed out. 

Etching on Marble or Ivory (see 
also Ivory), —(hiver the objects with a 
coat of wax dis.solvod in 90 |>cr cent 
alcohol, then trace the desired designs 
by renioMiig the w^ax with a sharp 
tool and di.stributc on the tiacing the 
following mixture: Hydrochloric acid, 
1 part; acetic acid, 1 part. Repeat 
this operation several tiiiie.s, until the 
dcsireo depth is attained. Then take 
off the vai iiish with alcohol The etch- 
ing may be embellished, filling up the 
holl ow\s with any colored varui.sh, by 
wiping the surface with a piece of linen 
fixed on a stick, to rub the varnish into 
the cavities after it has been applied w'ith 
a brush. The hollows may be gilded or 
silvered by substituting “mixtion’' for 
the varnish and applying on this mixtion 
a leaf of gold or silver, cut in pieces a 
little larger than the design to be cov- 
ered; press down the gold by means of a 
soft brush so as to cause it to penetrate to 
the bottom; let dry aud remove the pro- 
truding edges. 


Etching on Steel. — The print should be 
heavily inked and powdered with drag- 
on’s blood several times. After eacn 
powdering heat slightly and additional 
powder will stick, forming a heavy coat- 
ing in 2 or 3 operations. Before pro- 
ceeding to heat up the plate shoulcT re- 
ceive a light etching in a weak solution 
of the acid described later on. The 
purpose of this preliminary etching is to 
clean up the print, so that the lines will 
not tend to thicken, as would be the case 
otherwise. Next a good strong heating 
should be given. On lop the dragon’s 
blood plumbago may be used in addition. 
For etching use nitric acid mixed with 
an even amount of acetic acid. Some 
operators use vinegar, based on the same 
theory. When commencing the etching, 
start with a w eak solution and increase as 
soon as the plate is deep enough to allow 
another powdering. If the operator is 
familiar with lithography, and under- 
stands rolling up the print with a litho- 
roller, the etching of steel is not harder 
than etching on zinc. 

Liquids for Etching Steel. — 


I. — Iodine 2 parts 

Potassium iodide. . 5 parts 

Water 40 parts 

II. — Nitric acid 60 parts 

Water 120 parts 

Alcohol 200 parts 

Copper nitrate .... 8 parts 

HI. — Glacial acetic acid 4 parts 

Nitric acid 1 part 

A1 cohol 1 part 


TV. — Mix 1 ounce sulphate of copper, 4 
ounce alum, I teaspooiiful of salt (rcaucea 
to powder), with 1 gill of vinegar and 20 
drops of nitric acid. This fluid can be 
n.sed either for etching deeply or for 
frosting, according to tlie time it is al- 
lowed to act. The parts of the work 
which arc not to be etched should be 
protected w’ith beeswax or some similar 
substaiK’C. 

V.— Nitric acid, 60 parts; water, 120 
parts; alcohol, 200 parts; and copper ni- 
trate, 8 parts. Keep in a glass-stoppered 
bottle. To use the fluid, l over the sur- 
face to be marked with a thin even coal 
of wax and mark the lines with a ma- 
chinist’s scribor. Wrap clean cotton 
waste around the end of the scriber or a 
stick, and dip in the fluid, applying it to 
the marked surface. In a few' minutes 
the wax may be scraped olF, when fine 
lin cs will appear where the scriber 
marked the wax. The drippings from a 
lighted wax candle can be used for the 
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OMtinff, and this maj be evenly spread 
with a Knife heated in the candle flame 
VI. — For Hardened Steel. — Heat an 
iron or an old pillar-file with a smooth 
side, and with it spread a thin, even coat 
of b^swax over the brightened surface to 
be etched. With a ^arp lead pencil 
(which is preferable to a scriber) write 
or mark as wanted through the wax so as 
to be sure to strike the steel surface. 
Then daub on with a stick etching acid 
made as follows: Nitric acid, 3 parts; 
muriatic acid, 1 part. If a lead pencil 
has been used the acid will begin to bub- 
ble immediately. Two or three minutes 
of the bubbling or foaming will be suf- 
^cient for making; then soak up the 
icid with a small piece of blotting paper 
and remove the beeswax with a piece of 
cotton waste wet with benzine, and if 
the piece be small enough dip it into a 
saturated solution of sal soda, or if the 
piece be large swab over it with a piece of 
waste. This neutralizes the remaining 
acid and prevents rusting, which oil will 
not do. ^ 

If it is desired to coat the piece with 
beeswax without heating it, ^ dissolve 
pure^ beeswax in benzine until of the 
consistency of thick cream and pour on 
to the steel, and even spread it by rocking 
or blowing, and lay aside for it to harden; 
then use the lead pencil, etc., as before. 
This method will take longer. Keep 
work from near the fire or an open flame. 

EUCALYPTUS BONBONS FOR COLDS 
AND COUGHS: 

See Cold and Cough Mixtures. 

EXPECTORANTS: 

See Cold and Cough Mixtures. 

Explosives 

Explosives may be divided into two 
great classes — mechanical mixtures and 
chemical compounds. In the former the 
combustible substances are intimately 
mixed with ^ some oxygen supplying 
material, as in the ease of gunpowder, 
where carbon and sulphur are inti- 
mately mixed with potassium nitrate; 
while gun cotton and nitro-glycerine are 
examples of the latter class, where each 
molecule of the substance contains the 
necessary oxygen for the oxidation of 
the carbon and hydrogen present, the 
oxygen being in feeble combination with 
nitrogen. Many explosives are, how- 
ever, mechanical mixtures of compounds 
which are themselves explosive, e. g., 
cordite, which is mainly composed of 
gun cottor* nitro-glycerine. 


The^ most common and familiar of 
explosives is undoubtedly gunpowder* 
The mixture first adopted appears to 
have consisted of equal parts of the 
three ingredients — sulphur, charcoal, and 
niter; but some time later the propor- 
tions, even now taken for all ordinary 
purposes, were introduced, namely: 

Potassium nitrate. . . 76 parts 

Charcoal 15 parts 

Sulphur 10 parts 

100 parts 

Since gunpowder is a mechanical mix- 
ture, it is clear that the first aim of the 
maker must be to obtain perfect incor- 
poration, and, necessarily, in order to 
obtain this, the materials must be in a 
very finely divided ^ state. Moreover, 
in order that uniformity of effect may oe 
obtained, purity of the original sub- 
stances, the percentage of moisture pres- 
c^nt, and the density of the finished 
powder are of importance. 

The weighed quantities of the ingre- 
dients are first mixed in gun metal or 
copper drums, having blades in the 
interior capable of working in the op- 
posite direction to that in which the 
drum itself is traveling. After passing 
through a sieve, the mixture (gr^n 
charge) is passed on to the incorporating 
mills, where it is thoroughly ground un- 
der heavy metal rollers, a small quan- 
tity of water being added to prevent 
dust and facilitating incorporation, and 
during this process the risk of explosion 
is greater possibly than at any other 
stage in the manufacture. There are 
usually 6 'mills working in the same 
building, with partitions oetwcen. Over 
the bed of each mill is a horizontal board 
the “flash board,” which is connected 
with a tank of water overhead, the ar- 
rangement being such that the upsetting 
of one tank discharges the contents^ of 
the other tanks onto the corresponding 
mill beds below, so that in the event ot 
an accident the charge is drowned in 
each case. The “mill cake” is now 
broken down between rollers, the “meal** 
reduced being placed in strong oak 
oxes and subjected to hydraulic pres- 
sure, thus increasing its density and 
hardness, at the same time bringing the 
ingredients into more intimate contact. 
4fter once more breaking down the 
material (press cake), the powder only 
requires special treatment to adapt it 
for the various purposes for which it is 
intended. 

The products of the combustion of 
powder and its manner of burning ass 
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larfipeljT influenced by tbe pressure, a 
property well illustrated by the failure of 
a red-hot platinum wire to ignite a mass 
of powder in a vacuum, only a few 
grams actually in contact with th^. plati- 
num undergoing combustion. 

Nitro-glycerine is a substance of a 
similar demical nature to gun cotton, 
the principles of its formation and puri- 
fication being very similar, only in thb 
case the materials and product are 
liquids, thereby ^ren dering the operations 
of manufacture and washing much less 
difficult. The glycerine is sprayed into 
the acid mixture by compressed-air in- 
jectors, care being^ taken that the tem- 
perature duri^ nitration does not rise 
above 86® F. The nitro-fflycerine formed 
readily separates from the mixed acids, 
and being insoluble in cold water, the 
washing is comparatively simple. 

Nitro-glycerine is an oily liouid readily 
soluble in most organic solvents, but 
becomes solid at 8® or 4® above the 
freezing point of water, and in this con- 
dition is less sensitive. It detonates 
when heated to 500® F., or by a sudden 
blow, yielding carbon dioxide, oxygen, 
litrogen, and water. Being a fluid un- 
der ordinary conditions, its uses as an 
explosive were limited, and Alfr^ Nobel 
conceived the idea of mixing it with other 
substances which would act as absorb- 
ents, first using charcoal and afterwards 
an infusorial earth, **kieselguhr,’* and 
obtaining what he termed ‘dynamite.** 
Nobel found that ‘‘collodion cotton" — 
soluble gun cotton — could be converted 
by treatment with nitro-glycerine into a 
jellylike mass which was more trust- 
worthy in action than the components 
alone, and from its nature the substance 
was christened "blasting gelatin.” 

Nobel took out a patent for a smoke- 
less powder for use in guns, in which 
these ingredients were adopted with or 
without the use of retarding agents. 
Ihe powders of this class are baliistite 
and nlite, the former being in sheets the 
latter in threads. Originally camphor 
was introduced, but its use has beep 
abandoned, a small quantity of aniline 
taking its place. 

Sir Freaerdc Abel and Prof. Dewar 
patented in 1889 the use^ of trinitro- 
cellulose and nitro-glycerine, for al- 
though, as is well ^nown, this form of 
nitro-cellulose is not soluble in nitro-glyc- 
erine, yet by dissolving the bodies in a 
mutual solvent, perfect incorporation 
can be attained. Acetone is the solvent 
used in the preparation of "cordite," and 
lor all ammunition except blank charges 
a cartain proportion of vaseline is also 
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added. The combustion of the powder 
without vaseline jgives products so free 
from solid ^ or liquid substances that 
excessive friction of the projectile in the 
gun causes^ rapid wearing of the rifling, 
and it is chiefly to overcome this that the 
vaseline is intrc^uced, for on explosion a 
thin film of solid matter is deposited in 
the gun, and acu as a lubricant. 

The proportion of the ingredients are: 


Nitro-glycerine 58 parts 

Gun-cotton. ..... 87 parts 

Vaseline 5 parts 


Gun cotton to be used for cordite b 
prepared^ as previously described^ but 
the alkali is omitted, and the mass is not 
submitted to great pressure, to avoid 
making it so dense that ready absorption 
of nitro-glycerine would not take {uace. 
The nitro-glycerine is poured oyer the 
dried gun cotton and first well mixed by 
hand, afterwards in a kneading machine 
with the requisite quantity of acetone 
for 3) hours. A water jacket is provided, 
since, on mixing, the tern per bture rises. 
The vaseline is now added, and the 
kneading continued for a similar period. 
The cordite paste is first subjected to 
a preliminary pressing, and is finally 
forced through a hole of the proper size 
in a plate either by hand or by hydraulic 
pressure. The smaller sizes are wound 
on drums, while the larger cordite is cut 
off in suitable lengths the drums and 
cut material being dried at 100® F., thus 
driving off the remainder of the acetone. 

Cordite varies from yellow^ to dark 
brown in color, according to its thick- 
ness. When ignited it burns with a 
strong flame, which may be extinguished 
by a vigorous puff of air. Macnab and 
RIstori give the yield of permanent gas^ 
from English cordite as 647 cubic centi- 
meters, containing a much higher per 
cent of carbon monoxide than toe gases 
evolved from the old form of powder. 
Sir Andrew Noble failed in attempts to 
detonate the substance, and a rifle oullet 
fired into the mass only caused it to burn 
quietly. 

Dynamite. — Dynamite is ordinarily 
maefe up of 75 per cent nitro-glycerine, 
per cent infusorial earth; dualine con^ 
tains 80 per cent nitro-glycerine 80 pe/ 
cent nitro-cellulose; rend-rock has 40 per 
cent nitro glycerine, 40 per cent nitrate 
of potash, IS per cent cellulosej 7 per 
cent paraffine; giant powder, 86 per cent 
nitro-glycerine, 48 per cent nitrate of 
potash, 8 per cent sulphur, 8 per cent 
rosin or charcoal. 

Smokeless Powder. — The base of 
smokeless powders b nitrated cellulose 
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which has been treated in one of various 
ways to make it burn slower than gun 
cotton, and also to render it less sensitive 
to heat and shocks. As a rule, these 
powders are not only less inflammable 
than gun cotton, but require stronger 
detonators. As metallic salts cause 
smoke, they are not used in these pow- 
ders. The smokeless powders now in 
use may be divided into three groups: 
(1) Those consisting of mixtures of 
nitro-glycerine and nitrated cellulose, 
which have been converted into a hard, 
hornlike mass, either with or without 
the aid of a solvent. To this group be- 
longs ballistite, containing ^0 per cent of 
nitro-glycerine, 49 per cent of nitrated 
cellulose, and 1 per cent of diphenyl- 
amin; also cordite (see further on), 
Lenord’s powder, and amberite. This 
last contains 40 parts of nitro-glycerine 
and 56 parts of nitrated cellulose. (2) 
Those consisting mainly of nitrated cel- 
lulose of any kind, which has been ren- 
dered hard and horny by treatment with 
some solvent which is afterwards evapo- 
rated. These are prepared by treating 
nitrated cellulose with ether or benzine, 
which dissolves the collodion, and when 
evaporated leaves a hard film of collo- 
dion on the surface of each grain. 
Sometimes a little camphor is added to 
the solvent, and, remaining in the pow- 
der, greatly retards its combustion. (3) 
Those consisting of nitro-derivatives of 
the aromatic hydrocarbons, either with 
or without the admixture of nitrated 
cellulose; to this group bdong Dupont’s 
owder, consisting of nitrated cellulose 
issolved in nitro-benzine; indurite, con- 
sisting of cellulose hexanitrate (freed 
from collodion by extraction with methyl 
alcohol), made into a paste with nitro- 
benzine, and hardened by treatment with 
steam until the excess of nitro-benzine is 
removed; and plastomcite, consisting of 
dinitrotoluene and nitrated wood pulp. 

Cordite is the specific name of a 
smokeless powder which has been 
adopted by the English government as a 
military explosive. It contains nitro- 
glycerine, 58 parts; gun cotton, 37 parts; 
and petrolatum, 5 parts. The nitro- 
glycerine and gun cotton are first mixed, 
19.2 parts of acetone added, and the 
pasty mass kneaded for several hours. 
The petrolatum is then added and the 
mixture again kneaded. The paste is 
then forced through fine ‘openings to 
form threads, whicn are dried at about 
105® F. until the acetone evaporates. 
The threads, which resemble brown 
twine, are then cut into short lengths for 
use. 


Another process for the manufacture 
of smokeless powder is as follows: 
S^raw, preferably oat-straw, is treated in 
the usual way with a mixture of nitric 
acid and concentrated sulphuric acid, 
and then w,'*shed in water to free it from 
these, then boiled with water, and again 
with a solution of potassium carbonate. 
It is next subjected, for 2 to 6 hours, to 
the action of a solution composed of 
1,000 parts of water, 12.5 parts of potas- 
sium nitrate, 3.5 paits of potassium 
chlorate, 12.5 parts of zinc sulphate, and 
12.5 parts of potassium permanganate. 
The excess of solution is pressed out, 
and the mass is then pulverized, granu- 
latc<l, and finally dried. 

The warning as to the danger of ex- 
perimenting with the manufacture of 
ordinary gunpowder applies with re- 
newed force when nitro-glycerine is the 
subject of the experiment. 

Berge’s Blasting Powder. — This is 
composed of chlorate of potash, 1 part; 
chromate of potash, 0.1 part; sugar, 
0.45 parts; yellow wax, 0.09 parts. The 
proportions indicated may vary within 
certain limits, according to tne force 
desired, f'or the preparation, the chlo- 
rate and the chromate of potash, as well 
as the sugar, are ground separately and 
very finely, and sifted so that the grains 
of the different substances may have the 
same size. At first any two of the sub- 
stances are mixed as thoroughly as possi- 
ble, then the third is added. The yellow 
wax, cut in small pieces, is finally added, 
and all the substances are worked to- 
gether to produce a homogeneous prod- 
uct. The sugar may be replaced with 
charcoal or any other combustible body. 
For commercial needs, the compound 
may be colored with any inert matter, 
also pulverized. 

Safety in Explosives. — Aminoniacal 
salts have been used in the manufacture 
of explosives to render them proof 
against firedamp, but not with the full 
success desired. Ammonium chloride 
has been utilized, but inconveniences 
are met with, and the vapor is quite dis- 
agreeable. In cooperation w’ith equiva- 
lent quantities of so<la and potasn, iU 
action is regarded as favorable. TesU 
employing benzine vapor and coal dust 
were made, and tlie comparative security 
calculated to lie as given below. 

I. — Donarite, composed as follows • 
80 per cent of nitrate of ammonia, 12 of 
trinitrotoluol, 4 of flour, 3.8 of nitro- 
glycerine, and 0.2 per cent of cotton lol- 
iodion. Security: Donarite alone, 87 
parts; 95 per cent of donarite and 5 per 
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cent of ammonium chloride, 125 parts; 
90 per cent of donarite and 10 per cent 
of ammonium chloride, 250 parts; 86 
per cent of donarite and 5.5 per cent of 
ammonium chloride, with 8.5 per cent of 
nitrate of soda, 425 parts. Toe force of 
the explosion is decreased about 8 per 
cent, while the security is quintupled. 

II. — Roburite, with the following com- 
position: 72.5 per cent nitrate of am- 
monia; 12 binitro-benzol; 10 nitrate of 
potash; 5 sulphate of ammonia; 0.5 per 
cent permanganate of potash. Security: 
Roburite only, 325 parts; ammonium 
chloride, taking the place of sulphate of 
Cimmonia, 400 parts. Here an intensi- 
fication of the explosive force is simul- 
taneously produced. 

III. — Ammon carbonite I, composed 
thus: 4 per cent nitro-glycerine; 75.5 
nitrate of ammonia; 9.5 nitrate of potash; 
9.5 coal dust; 10.5 flour. Security: Am- 
mon carbonite I only, 250 parts; 95 per 
cent A. C. I. and 5 per cent ammonium 
chloride, 400 parts; 92 per cent A. C. I. 
and 8 per cent ammonium chloride, 500 
parts. The addition of 5 per cent am- 
monium chloride diminislies the ex- 
plosive force only 3 per cent. 

IV. — An explosive of nitro-glycerine 
base composed thus: 30 per cent nitro- 
glycerine; 1 per cent cotton collodion; 
52.0 nitrate of ammonia; 13 nitrate of 
potash; 3 to 4 per cent starch. Security 
of this mixture, 150 parts 

V. — Thirty per cent nitro-glycerine; 1 
per cent cotton collodion ; 47.3 nitrate of 
ammonia; ll.O nitrate of potash; 3.1 
starch; 7 per cent ammonium cldorido. 
This mixture ha.s a .security of 350 parts. 

Inflammable Explosive with Chlorate 
of Potash. — Take as an agent promot- 
ing combustion, potassium chlorate; as a 
combustible agent, an oxidized, nitrated, 
or natural rosin. If, to such a mixture, 
another body is added in order to render 
it soft and plastic, such as oil, nitro-ben- 
zine, glucose, glycerine, the benefit of the 
discovery is lost, for the mixture is ren- 
dered combu.stible with nitro-benzine, 
feculn, sulphur, etc., and inexplosive 
with glvccnne. glucose, and the oil. 

Of all the chlorates and perchlorates, 
potassium chlorate (KClOa) responds 
the best to what is desired. As to the 
rosins, they may be varied, or even 
mixed. To obtain the oxidation or 
nitration of the rosins, they are heated 
with nitric acid, more or less concentrat- 
ed, and with or without the addition of 
sulphuric acid. An oxidation, sufficient 
ana without danger, can be secured by 
a simple and practical means. This is 


boiling them for several hours in water 
containing nitric acid, which is renewed 
from time to time in correspondence with 
its decomposition. The rosins recom- 
mended by M. Turpin are of the tere- 
binthine croup, having for average for- 
mula CaoHsoOs. Colophony is the type. 

The products, thus nitrated, are 
washed with boiling water, and, on oc- 
casion, by a solution slightly alkaline, 
with a final washing with pure water, 
and dried at a temperature of 230® F. or 
in the open air. 

The mixing of the constituents of this 
explosive is preferably cold. For this 
purpose they are used in the stale of fine 
powder, and when mixed in the tub, 2J 
to 5 per cent of a volatile dissolvent is 
addea, as alcohol, carbon sulphide, 
ether, or benzine. As soon as thorough- 
ly mingled, the mass is put either in an 
ordinary grainer, or in a cylinder of wire 
cloth revolving horizontally on its axis, 
with glass gobilles forming a screen, by 
the aid of which the graining is rapidly 
accomplished. Thus a powder more or 
less finely granulated is produced free 
from dust. 

The proportions preferably employed 
are: 


1. Potassium chlorate. . . 85 parts 

Natural rosin 15 parts 

2. Potassium chlorate. . . 80 parts 

Nitrated rosin 20 parts 


For employment in firedamp mines, 
there is added to tliese compound.s from 
20 to 40 per cent of one of the following 
substances: Ammonium o.xalate, am- 

monium carbonate, oxalic acid, sodium 
bicarbonate, calcium fluoride, or other 
substance of the nature to lower suffi- 
ciently the temperature of the cxplos’vc 
flame. 

Gun Cotton. — For the production of a 
high-grade gun cotton, it is important 
that the cotton used should approach as 
near as possible pure cellulose. The 
waste from cotton mills, thoroughly 
purified, is usually employed. After 
careful chemical examination has been 
made to ascertain its freedom from 
grease and other impurities, the cotton 
wa.ste is picked over by hand to remove 
such impurities as wood, cardboard, 
string, etc. The cotton is then passed 
through the “teasing machine,” which 
opens out all knots and lumps, thereby 
reducing it to a state more suitable for 
the acid treatment and exposing to view 
any foreign substances which may have 
escaped notice in the previous picking.. 
The cotton is then dried. When per- 
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fectly dry, it is removed to air-tight iron 
cases, in which it is allowed to cool. The 
iron cases are taken to the dipping 
houses, and the cotton waste weighed 
into small portions, which are then 
transferred as rapidly as possible to the 
mixed acids, allowed to remain a few 
minutes, then removed to the grating 
and the excess of acid squeezed out. 
The cotton now containing about ten 
times its weight of acid is placed in an 
earthenware pot and transferred to the 
steeping pits, where it is allowed to re- 
main for 24 hours, a low temperature 
being maintained by a stream of cold 
water. 

The cotton is now wholly converted 
into nitro-cellulose. The superfluous 
acid is next removed by a centrifugal 
extractor, after which the gun cotton is 
taken out of the machine ana immedi- 
ately immersed in a large volume of 
water, and thoroughly washed until it 
shows no acid reaction. The moisture 
is then run out and the gun cotton is con- 
veyed by tramway to the boiling vats, 
where it undergoes several boilings bv 
means of steam. When the “ heat test” 
shows that a sufficient degree of stability 
has been obtained, the gun cotton is re- 
moved to a beating engine, and reduced 
to a very fine state of division. When 
this process is completed the pulp is run 
gravity along wooden shoots, pro- 
vided with “grit traps*' and electro- 
magnets, which catch anv traces of sand, 
iron, etc., into large ‘poachers,** in 
which the gun cotton is^ continuously 
agitated, together with a large quantity 
of water. In this way it is thoroughly 
washed and a blend made of a large 
quantity of gun cotton. 

Soluble Gun Cotton. — Soluble gun 
cotton is made on the same lines, except 
that greater attention has to be paid to 
the physical condition of the cotton used, 
and' to the' temperature and strength of 
acid mixture, etc. 

The term “soluble** usually impl’es 
that the gun cotton is dissolved by a mix- 
ture of ethyl-ether and ethyl-alcohol, 2 
parts of the former to 1 of the latter being 
the proportions which yield the best 
solvent action. The classification of 
nitro-celluloses according to their solu- 
bility in ether-alcohol is misleading, 
except when the nitrogen contents are 
also quoted. 

The number of solvents for gun cotton 
wnich have at various times been pro- 
posed is very large. Among the more 
important may be mentioned the follow- 
ing: Alcohols (used chiefly in conjuno* | 


tion with other solvents), methyl, ethyl, 
propyl, and amyl, methyl-amyl ether, 
acetic ether, di-ethyl-ketone, methyl- 
ethyl ketone, arayl nitrate and acetate, 
nitro-benzole, nitro-toluol, nitrated oils, gla- 
ci;^l acetic acid, camphor dissolved in 
alcohol, etc. 

Some of the above may be called 
selective solvents, i. e., they dissolve one 
particular variety of gun cotton bettei 
than others, so that solubility in an;v 
given solvent must not be used to indi- 
cate solubility in another. No iiitro- 
cotton is entirely Soluble in any solvent. 
The solution, after standing .sonic time, 
always deposits a small amount cf insol- 
uble matter. Therefore, in makinf^ 
collodion solutions, care should be taken 
to place the containing hottlcs in a place 
free from vibration and shock. Aftei 
standing a few weeks the clear super- 
natant liquid may be decanted off. On 
a larger scale collodion solutions arc 
filtered under pressure through layers ol 
tightly packed cotton wool. The state 
of division is important. When the end 
in view is the production of a strong film 
or thread, it is advisable to use unpulped 
or only slightly pulped nitro-cellulose. 
In this condition it also dissolves more 
easily than the finely pulped material. 

FULMINATES: 

Fulminating Antimony. — T a r t a i 
emetic (dried), 100 parts; lampblack or 
charcoal powder, 8 parts. Triturate 
together, put into a crucible that it will 
three-fourtns fill (previously rubbed inside 
with charcoal powder). Cover it with a 
layer of dry ciiarcoal powder, and lute 
on the cover. After 3 hours’ exposure to 
a strong heat in a reverberatory furnace, 
and 6 or 7 hours* cooling, cautiously 
tran.sfcr the solid contents of the crucible, 
as quickly as possible, without breaking, 
to a wide- mouthed stoppered phial, 
where, after some time, it wuil sTOnta- 
neously crumble to a powder. When 
the above process is properly conducted, 
the resulting powder contains potassium, 
and fulminates violently on contact with 
water. A piece the size of a pea intro- 
duced into a mass of gunpowder ex- 
plodes it on being thrown into water, 
or on its being moistened in any othei 
manner. 

Fulminating Bismuth. — Take bis- 
muth, 120 parts; carbureted cream ui 
tartar, 60 parts; niter, 1 part. 

Fulminating Copper. — Digest coppei 
(in powder of filings) with ^Iminate oi 
mercury or of silver, and a little water. 
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It forms soluble ^reen crystals that ex- 
plode with a green flame. 

Fulminating Mercu^. — Take mer- 
cury, 100 parts; nitric acid (specific 
gravity, 1.4), 1,000 parts (or 740 parts, by 
measure). Dissolve by a gentle heat, 
and when the solution has acquired the 
temperature of ISO® F., slowly pour it 
through a glass funnel tube into alcohol 
(specific gravity, .830), 830 parts (or 
1,000 parts, by measure). As soon as 
the effervescence is over, and white fumes 
cease to be evolved, filter through double 
paper, wash with cold water, and dry by 
steam (not hotter than. 212^ F.) or hot 
water. The fulminate is then to be 
packed in 100-grain paper parcels, and 
these stored in a tight box or corked 
bottle. Product 130 per cent of the 
weight of mercury employed. 

Fulminating Powder. — I.— Nitei, 3 
parts; carbonate of potash (dry), 2 
parts; flowers of sulphur, 1 part; reduce 
them separately to fine powder, before 
mixing them. A little of this compound 
(20 to 30 grains), slowly heated on a 
shovel over the fire, first fuses and be- 
comes brown, and then explodes with a 
deafening report. 

II. — Sulphur, 1 part ; chlorate of 
potassa, 3 parts. When triturated, with 
strong pressure, in a marble or wedg- 
wood-ware mortar, it produces a series of 
loud reports. It also fulminates by per- 
cussion. 

III. — Chlorate of potassa, 6 parts; 
pure lampblack, 4 parts; sulphur, 1 part. 
A little placed on an anvil detojiates with 
a loud report when struck with a ham- 
mei. 

EXPOSURES IN PHOTOGRAPHING: 

See Photography. 

EXTRACTS: 

See Essences and Extracts. 

EXTRACTS, TESTS FOR: 

See Foods. 

EYE LOTIONS: 

“Black Eye” Lotion. --“Black eves** 
or other temporary discolorations of the 
skin may be disguised by the application 
of pink grease paint, or collodion colored 
by means of a little '-armine. As lotions 
the following have been recommended: 

. I. — Ammonium chlo- 
ride 1 part 

Alcohol 1 part 

Water 10 parts 

Diluted acetic acid may be substituted 
for half of the water, and the alcohol 


may be replaced by tincture of arnica, 
with advantage. 

II. — Potassium nitrate. . . 15 grains 

Ammonium chloride 30 grains 
Aromatic vinegar, . . 4 drachms 

Water to make 8 ounces. 

III. — The following is to be applied 
with camel’s-hair pencil every 1, 2, or S 
hours. Be careful not to get it in the 
eyes, as it smarts. It will remove the 
black discoloration overnight: 


Oxalic acid 15 grains 

Distilled water 1 ounce 


Foreign Matter in the Eye. — If a piece 
of iron or other foreign matter in the eye 
irritates it, and there is no way of remov- 
ing it until morning, take a raw Irish 
potato, grate it, and use as a poultice on 
the eye. It will ease the eye so one can 
sleep, and sometimes draws the piece 
out. 

Drops of Lime in the Eye. — If lime has 
dropped in the eye, the pouring-in of or 
the wiping-out with a few drops of oil is 
the best remedy, as the causticity of the 
lime is arrested thereby. Poppy-seed 
oil or olive oil is proscribed, but pure lin- 
seed oil ought to render the same service, 
as it is also used in the household. Sub- 
sequently, the eye may be rinsed out with 
.syrup, as the saccharine substance will 
harden any remaining particles ni lime 
and destroy all causticity entirely. 

FABRIC CLEANERS: 

See Cleaning Preparations and Meth- 
ods and also liousehold Formulas. 

FABRICS, WATERPROOFING OF: 

See Waterproofing. 

FACE BLACK AND FACE POWDER: 

See Cosmetics. 

Fats 

Bear Fat. — Fresh bears* fat is white 
and very similar to lard in appearance. 
The flank fat is softer and more trans- 
parent than the kidney fat, and its odor 
recalls that of fresh bacon. Bears* fat 
differs from the fats of the dog, fcx,'and 
cat in having a lower specific gravity, a 
very low melting point, and a fairly high 
iodine value. 

Bleaching Bone Fat. — Bone fat, which 
is principally obtained from horse bones, 
is very dark colored in tlie crude state, 
and of an extremely disagreeable smell. 
To remedy these ^ dcfecls it may he 
bleached by the air or chemicals, the 
former method only giving good resulta 
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when the fat has been recovered by 
means of steam. It consists in cutting 
up the fat into small fragments and ex- 
posing it to the air for several davs, the 
mass Deing turned over at intervals with 
a shovel. When suflicientlv bleached in 
this manner, the fat is boiled with half 
its own weight of water, which done, 
about 8 or 4 per cent of salt is added, 
and the whole is boiled over again. This 
treatment, which takes 2 or 3 weeks, 
sweetens the fat, makes it of the consist- 
ency of butter, and reduces the color to a 
pale yellow. Light seems to plav no 
part in the operation, the change being 
effected solely by the oxygen of the air. 
The chemical treatment has the advan- 
tage of being more rapid, sufficient de- 
coloration being proouced in a few 
hours. The fat, which should be free 
from gelatin, ph^phate of lime, and 
water, is placed in an iron pan along 
with an equal weight of brine of 14^ to 
15® Be. strength, with which it is boiled 
for 3 hours and left to rest overnight. 
Next day the fat is drawn off into a 
wooden vessel, where it is treated by 
degrees with a mixture of 2 parts of 
otassium bichromate, dissolvec in 6 of 
oiling water, and 8 parts of hydro- 
chloric acid (density 22® Be.), this quan- 
tity being sufficient for 400 parts of fat. 
Decoloration proceeds gradually, and 
when complete the fat is washed with hot 
water. 

Bleaching Tallows and Fats. — In- 
stead of exposing to the sun, which is 
always attended with danger of render- 
ing fats rancid, it is better to liquefy the.se 
at a gentle heat, and then add i in weight 
of a mixture of equal parts of kaolin and 
water. The fatty matter should be 
worked up for a time and then left to 
separate. Kaolin has the advantage of 
cheapness in price and of being readily 
procured. 

Freshly burned animal charcoal would 
perhaps be a more satisfactory decolor- 
izer than kaolin, but it is more expen- 
sive to start with, and not so easy to re- 
generate. 

Exposure of tallow to the action of 
steam under high pre.ssure (a tempera- 
ture of 250® or 260® F.) is also said to 
render it whiter and harder. 

Coloring Matter in Fats.— A simple 
method for the detection of the addition 
of coloring matter to fats- is here de- 
scribed. Ten parts, by measure, of the 
melted fat are put into a small separating 
funnel and dissolved in 10 parts, by meas- 
ure, of petroleum ether. The solution 
is then treated with 15 parts, by measure* 


of glacial acetic acid and the whole 
shaken thoroughly. The addition of 
coloring matter is known by the red or 
yellow coloration which appears in the 
lower layer of acetic acid after the con- 
tents of the funnel have been allowed to 
settle. If only a slight addition of 
coloring matter is suspected, the acetic 
acid solution is run on into a porcelain 
basin and the latter heated on a water 
bath, when the coloration will be seen 
more readily. This test is intended for 
butter and margarine, but is also suitable 
for tallow, lard, etc. 

Fatty Acid Fermentation Process. — 
The production of fatty acids from fata 
and oils by fermentation is growing in 
importance. These particulars, which 
are the actual results from recent experi- 
ments on a somewhat extended scale, are 
given: Seven hundred and fifty pounds of 
cottonseed oil are mixed with 45 gallons 
of water and 3^ pounds of acetic acid: 
this mixture is heated to a temperature 
of 85® F. Castor-oil seeds, 53 pounds, 
decorticated and ground, are mixed 
thoroughly with 3 gallons of water and 
4^ gallons of the oil, and this mixture is 
stirred into the oil and water; the whole 
mass is then kept mixed for 12 hours by 
blowing air through, after which it is 
allowed to stand for another 12 hours, 
being given a gentle stir by hand at the 
end of every hour. After 24 hours the 
mass is heated to a temperature of 180® 
F., which stops the fermentation and 
at the same time allows the fatty acids to 
s^arate more freely. To assist in this 
ef^ct there is added 1 gallon of sulphuric 
acid (1 in 3) solution. 

After 2 hours’ standing, the mass will 
have separated into three layers — fatty 
acids on the top, glycerine water below, 
and a middle, undefined layer. The 
glycerine water is run away, and the 
whole mass left to stand for 2 hours. 
The middle portion is run off from the 
separated fatty acids into another vessel, 
where it is mixed with 10 gallons of hot 
water, thoroughly stirred, and allowed to 
stand for 16 hours or more. The watery 
layer at the bottom, which contains some 
lycerine, is then run off, while the resi- 
ue is mixed with a further quantity of 
10 gallons of water, and again allowea to 
stand. The water which separates out, 
also the layer of fatty acids that forms on 
the top, are run off and mixed with the 
portions previously obtained. The va- 
rious glycerine waters are treated to re- 
cover the glycerine, while the fatty acids 
are made marketable in any convenient 
way. 
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Preservation of Fats. — To produce 
fats and oils containing both iodine and 
sulphur, whereby they are preserved 
from going rancid, and consequently can 
be utilized to more advantage for the 
usual purposes, such as the manufacture 
of soaps, candles, etc., following is the 
Loebell method: 

The essential feature ot the process is 
that the iodine is not merely held in solu< 
tion by the oil or fat, but enters into 
chemical combination with the same; the 
sulphur also combines chemically with 
the oil or fat, and from their reactions 
the preserving properties are derived. 

Tne process consists of heating, for 
example, 6 parts of oil with 1 part of sul- 
phur to a temperature varying between 
800® and 400® F., then, when at about 
195® F., a solution of iodine and oil is 
added to the mixture, which is constantly 
agitated until cool to prevent lumps 
forming. A product is thus obtained 
which acquires the consistency of butter, 
and contains both iodine and sulphur in 
combination. 

Purif^ng Oils and Fats. — In purifying 
fatty oils and fats for edible purposes the 
chief thing is to remove the free fatty 
acids, which is done by the aid of solu- 
tions of alkalies and alkaline earths. 
The subsequent precipitation of the 
resulting soapy emulsions, especially 
when lime is used, entails prolonged 
heating to temperatures sometimes as 
high as the boiling point of water. 
Furthermore, the amount of alkalies 
taken is always greater than is chemically 
necessary, the consequence being that 
some of the organic substances present 
are attacked, and malodorous products 
are formed, a condition necessitating the 
employment of animal charcoal, etc., 
as deodorizer. 

To prevent the formation of these un- 
towara products, which must injurously 
affect the quality of edible oils, C. Fre- 
senius proposes to accelerate the disper- 
sion of the said emulsions by subjecting 
the mixtures to an excess pressure of 1 
to IJ atmospheres and a corresponding 
temperature of about 220® F., for a short 
time, the format i«)n of decomposition 
products, and any injurious influence on 
the taste and smell of the substance being 
prevented by the addition of fresh char- 
coal, etc., beforehand. Charcoal may, 
and must in certain cases, be replaced 
for this purpose by infusorial earth or 
fuller’s earth. When this process is ap- 
plied to cottonseed oil, 100 parts of the 
oil are mixed with part of fresh, pure 
charcoal, and } part of pure fuller’s earth. 


The mixture is next neutralized with 
lime-water, and placed in an autoclave, 
where it is kept tor an hour under pres- 
sure, and at a temperature of 220® F. 
Under these conditions the emulsion soon 
separates, and when this is accomplished 
the wliole is left to cool down in a closed 
vessel. 

FATS, DECOMPOSITION OF: 

See Oil. 

FEATHER BLEACHING AND COL- 
ORING : 

See also Dyes. 

Bleaching and Coloring Feathers. — 
Feathers, in their natural state, are not 
adapted to undergo the processes of dye- 
ing and bleaching; they must be prepared 
by removing their oil and dirt. Inis is 
usually done by washing them in moder- 
ately warm soap and water, and rinsing 
in warm and cold water; or the oil may 
be chemically removed by the use of ben- 
zine. To remove it entirely, the feathers 
must be left in the cleansing fluid from 
a half hour to an hour, w'hen they niay be 
subjected to the process of bleaching. 

Bleachinjg^ Plumes. — Plumes may be 
almost entirely bleached by the use of 
hydrogen peroxide, without injuring 
their texture. 

In specially constructed glass troughs, 
made the length of an average ostrich 
feather, 15 or 20 of tliese feathers can be 
tn alcd at a time. The bleaching fluid 
is made from a 80 per cent solution of 
hydrogen peroxide, with enough am- 
monia added to make it neutral; in other 
words when neutral, blue litmus paper 
will not turn red, and rod will take a pale 
violet tinge. The previously cleansed 
feathers are entirely immersed in this 
bleaching bath, which may be diluted if 
desired. The trough is covered with a 
glass plate and put in a dark place. From 
lime to time the feathers are stirred and 
turned, adding more hydrogen peroxide. 
This process requires 10 to 12 hours and 
if neressary should be repeated. After 
bleaching they are rinsed in di.stilled 
water or rain w ater, dried in the air, and 
kept in motion while drying. 

To insure success in coloring feathers 
in <ielicate tints, tliey must be free from 
all iinpiirilies, and evenly wliite. It has 
been found of advaiitiige to rub the quill 
of heavy ostrich plumes while still moist 
with earboiKite of ammonia before the 
dyeing is begun. 

Methods of D 5 ^eing Feathers. — I . — A 
boiling hot neutral sdulion, the feathers 
to be dried in a rotating apparatus. Suit- 
able dyes for this method are chrysoidin. 
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A, C; crystal yesuvin, 4 B C; phosphin 
extra, leather yellow, O H; leather red, 
G B; leather brown, O; morocco red, 
O; azophocphine, G O, B R O; fuchsine, 
cerise, G R; grenadine, O; saf ranine, O; 
methylene violet, malachite green, crys* 
tal brilliant green, methylene green, 
methylene gray, coal black II. *■ 

II. — A boiling hot sulphuric solution. 
Dyes, acid fuchsine, orseillinc, R B; acid 
cerise, O; acid maroon, Q; opal blue, 
blue de lyon, R B; cotton blue. No. 2, 
China blue No. 2, naphthalene green, O; 
patent blue, V A; fast blue, O R; fast 
blue black, O; deep black, G; azo yellow, 
victorii>e yellow, oran^ No. 2, fast 
bro^ O, ponceau G R R R, fast red O, 
Bc^eaux, GBR. 

ill. — An acetic solution. Dyes, i 

Bengal pink G B, phloxine G O, rosolan 
O B O F, rhodamine O 4 G, eosine A G, 
erythrosine. 

By appropriate mixtures of the dyes of 
any one class, plumes can be dyed every 
possible color. After dyeing they are 
rinsed, and dried in a rotating apparatus. 
The final process is that of curling, which 
is done by turning them round and round 
over a gentle heat. For white feathers a 
little sulphur may be burned in the fire; 
for black or colored ones a little sugar. 
FELT HATS, TO STIFFEN: 

Borax 5 ounces 

Potassium carbonate ounces 
Shellac .... .^26 ounces 

Water 

The borax and potassium carbonate 
should be dissolved in enough hot water 
to immerse the hat and when in solution 
the shellac should be added and the solu- 
tion boiled until the shellac is dissolved, 
then remove from the fire. This can be 
applied to the hat with either a sponge 
brush or by immersion of the hat while 
cold, then removing the hat and dipping 
in a very dilute solution of sulphuric acid 
or acetic acid. This is done to neutralize 
the alkali and to fix the shellac. The hat 
should then be shaped and allowed to dry. 

FERMENTATION, PREVENTION OF: 

See Anti-Ferments and Wines and Liquors. 

FERROUS OXALATE DEVELOPER: 

See Photography. 

Fertilizers 

(See also Phosphate, Artificial.) 

^ Plant Fertilizers..— Plants are as sen- 
sitive to excessively minute quantities of 
nutrient subsUnces, such as salts of I 
potassium, in the soil, as thev a.*e to I 


minute quantities of poisoDOUS 8ul> 
stances. Poisons are said to be infinite- 
ly more sensitive reagents for the: pres- 
ence of certain metidlic salts than the 
most delicate chemical, the statement 
having been made that a trace of copper 
which might be obtained by distilling in a 
copper retort is fatal io the white and 
yellow lupin, the castor oil plant, and 
spirogyra. Coupin has found salts of 
silver, mercurv, copper, and cadmium 
especially fatal to plants. With copper 
sulphate the limit of sensitiveness is 
placed at 1 in 700,000,000. Devaux 
asserts that both phanerogam's and 
cryptogams are poisoned by solutions of 
salts of lead or copper diluted to the 
extent of 1 in 10,000,000, or less. 

As a result of a series of experiinents, 
Schloesing stated that the nitrification of 
ammonium salts is not for all plants a 
necessary preliminary to the absorption of 
nitrogen by the plant. While for some 
plants, as for example buckwheat, the 
preferable form of tiie food material is 
that of a nitrate, others, for instance, 
tropeolum, thrive even better when the 
nitrogen is presented to them in an 
ammoniacal form. 

Artificial Fertilizers for Pot Plants.— 
Experiments on vegetation have shewn 
that a plant will thrive when the lacking 
substances are supplied in a suitable 
form, e. g., in the following combinations* 

I. — Calcium nitrate, potassium ni- 
trate, potassium phosphate, magncsiuir 
phosphate, ferric phosphate (sodiunr 
chloride). 

II. — Calcium nitrate, ammonium ni 
irate, potassium sulphate, magnesiun 
phosphate, iron chloride (or sulphate 
(sodium silicate). 

It is well known that in nature nitrates 
are formed wherever decomposition of 
organic nitrogenous substances takes 
place in the air, the ammonia formed by 
the decomposition briVig oxidized to 
nitric acid. These conditions for the 
formation of nitrates arc present in 
nearly every cornfield, and they are also 
the cause of the presence of nitrates in 
water that has its source near stables, 
etc. In Peruvian guano nitrogen is 
present partly in the form of potassium 
nitrate, partly as ammonium phosphate 
and sulphate. ^ As a nitrate it acts more 
rapidly than in the form of ammonia, 
but in the latter case the effect is mure 
lasting. Phosphoric acid occurs in guano 
combined with ammonia, potash, and 
chiefly with lime, the last being slower 
and more lasting in action than the 
others. 
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Nearly all artificial fertilizers conform, 
more or less, to one of the following gen- 
eral formulas: 

I. — Artificial Flower Fertilizer. — 

12 3 

Ammonium nitrate 0.40 l.GO 40 0 parts 

Ammonium phosphate. ..0.20 0.80 20.0 parts 

Potassium nitrate 0.25 1.00 25.0 parts 

Ammonium chloride 0.05 0.20 5.0 parts 

Calcium sulphate 0.06 0.24 6 . 0 parts 

Ferrous sulphate 0.04 0.16 4.0 parts 

1.00 4.00 100.0 parts 

Dissolve 1 part in 1,000 parts water, 
and water the flowers with it 2 or 3 times 
weekly. Dissolve 4 parts in 1,000 parts 
water, and water with this quantity 10 or 
12 pots of medium size. 

II. — Compost for Indoor Plants. — 

1 2 3 

Ammonium sulphate ....0.30 1.20 30.0 parts 

Sodium chloride 0.30 1.20 30.0 parts 

Potassium nitrate 0.15 0.60 15.0 parts 

Magnesium sulphate 0.15 0.60 15.0 parts 

Magn esium phosphate ...0.04 0.20 4.0 parts 

Sodium phosphate 0 06 0 24 6.0 parts 

1.00 4.00 100.0 parts 

One part to be dissolved in 1,000 parts 
water and the flowers watered up to 3 
times daily. Dissolve 4 parts in 1,000 
parts water, and water witn this solution 
daily: 

III. — Plant Food Solution. — 

1 2 

Potassium chloride 0.16 or 12 5 parts 

Calcium nitrate 0.71 or 68.0 parts 

Magnesium sulphate 0 125 or 12.0 parts 

Potassium phosphate 0.133 or 15.0 parts 

Iron phosphate, recently 

precipitated 0.032 or 2 5 parts 

1.1 60 .or 100. 0 parts 

This turbid mixture (1 part in 1,000 
parts) is used alternately with water 
tor wateiing a pot of about 1 quart capac- 
ity; for smaller or larger pots in pro- 
portion. After using tlie amount indi- 
cated the watering is continued with 
wa alone. 


J V Ferti I er with Organic Matter, 
for Pc lowe s 

Petaasium nitrate. . 100.0 parts 

Ammon um phos- 
phate . - . . 100.0 parts 

Phosphoric acid . . 2.5 parts 

Simple syrup . 1,000 parts 

Add not more than 10 parts to 1,000 
parts water, and wat r alternately with 
this and with water alone. For cac- 
tacese, crassulaceae and similar plants, 
which do no assin date organic matter 
directly, use dis-tilled water instead of 
^yrup^ 

Chlorotic psnU are painted with a 


dilute iron solution or iron is added to the 
soil, which causes them to assume thcii 
natural green color. The iron is used in 
form of ferric chloride or ferrous sul- 
phate. 

— Sodium phosphate 4 ounces 
Sodium nitrate. ... 4 ounces 

Ammonium sul- 
phate 2 ounces 

Sugar 1 ounce 

Use 2 teaspoonfuls to a gallon of water. 

VI. — Ammonium phosphate 30 parts 

Sodium nitrate 25 parts 

Potassium nitrate 25 parts 

Ammonium sulphate. . 20 parts 
Water 100,000 parts 

One application of this a week is 
enough for the slower growing plants, 
and 2 for the more rapid growing her 
baceous ones. 

VII. — Calcium phos- 
phate 4 ounces 

Potassium nitrate 1 ounce 

Potassium phos- 
phate 1 ounce 

Magnesium sul- 
phate 1 ounce 

Iron (ferric) 

phosphate 100 grains 

VlII. — Pot plants, especially floweriu^ 
plants kept around the house, should be 
treated to an occasional dose of the fol- 


lowing: 

Ammonium chlo- 
ride 2 parts. 

Sodium phosphate 4 parts 
Sodium nitrate. ... 3 parts 

Water 80 parts 

Mix and dissolve. To use, add 2^1 
drops to the quart of water, and use as in 
ordinary watering. 

IX. — Sugar. 1 part 

Pota.ssiu in nitrate. 2 parts 
Ammonium sul- 
phate 4 parts 

X. — Ferric phosphate. . 1 part 

Magnesium sul- 
phate 2 parts 

Potassium phos- 
phate 2 parts 

Potassium nitrate. 2 parts 
Calcium acid 

phosphate 8 parts 


About a teaspoenful of either of these 
mixtures is added to a gallon of water, 
and the plants sprinkled with the liquid. 

For hastening the growth of flowers, 
the following fertilizer is recommend^* 
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XI. — Potassium nitrate. 30 parts 
Potassium phos- 
phate 25 parts 

Ammonium sul- 
phate 10 parts 

Ammonium nitrate 35 parts 

The following five are especially recom- 
mended for indoor use: 

Xll. — Sodium chloride . . 10 parts 


Potassium nitrate. 5 parts 

Magnesium sul- 
phate 5 parts 

Magnesia 1 part 

Sodium phosphate 2 parts 


Mixed and bottled. Dissolve a tea- 
spoonful daily in a quart of water and 
water the plants with the solution. 


XIII. — Ammonium nitrate 40 parts 

Potassium nitrate. 90 parts 
Ammonium phos- 
phate 50 parts 

Two grams is sufficient for a medium- 
sized flower pot. 

XIV. — Ammonium sul- 

phate 10 parts 

Sodium chloride. . 10 parts 

Potassium nitrate. 5 parts 
Magnesium sul- 
phate. 5 parts 

Magnesium car- 
bonate 1 part 

Sodium phosphate 20 parts 


One teaspoonful to 1 quart of water. 

XV. — Ammonium nitrate 40 parts 
Ammonium pho.s- 


phate 20 parts 

Potassium nitrate. 0.25 parts 
Ammonium chlo- 
ride 5 parts 

Calcium sulphate. 6 parts 
Ferrous sulphate. . 4 parts 


Dissolve 2 parts in 1.000 of water, and 
Mrater the plants with the solution. 

XVI. — Potassium nitrate. 20 parts 
Potassium phos- 
phate 25 parts 

Ammonium sul- 
phate 10 parts 

Ammonium nitrate 35 parts 

This mixture produces a luxuriant 

foliage. If blooms are de.sireu, dispense 
with the ammonium nitrate. 

XVII. — Saltpeter, 5 parts; cooking 
salt, 10 parts; bitter salt, 5 parts; mag- 
nesia, 1 part; sodium pho.^hate, 2 parts. 
Mix and fill in bottles. Dissolve a tea- 
spoonful in If pints of hot water, and 
water the flower pots with it each day. 


XVIII. — Ammonium sulphate, 80 
parts; sodium chloride, 30 parts; potash 
niter, 15 parts; magnesium sulphate, 15 
parts; magnesium phosphate, 4 pai'ts; 
sodium phosphate, 6 parts. Dissolve 
1 part in 1,000 parts water, and apply 3 
times per day. 

XIX. — Calcium nitrate, 71 parts; 
potassium chlorate, 15 parts; magnesium 
sulphate, 12.5 parts; potassium phos- 
phate, 13.3 parts; freshly precipitated 
terric phosphate, 3.2 parts. A solution 
of 1 in 1,000 of this mixture is applied, 
alternating with water, to the plants. 
After using a certain quantity, pour on 
only water. 

XX. — Ammonium phosphate, 300 
parts; sodium nitrate, 250 parts; potas- 
sium nitrate, 250 parts; ana ammonium 
sulphate, 200 parts, are mixed together. 
To every 1,000 parts of water dissolve 2 
parts of the mixture, and water the pot- 
ted plants once a week with this solution. 

XXI. — Potash niter, 20 parts; calcium 
carbonate, 20 parts; sodium chlorate, 20 
parts; calcium phosphate, 20 parts; so- 
dium silicate, 14 parts; ferrous sulphate. 
1.5 parts. Dissolve 1 part of the mix- 
ture in 1,000 parts water. 

Preparing Bone for Fertilizer.— Bone, 
in its various forms, is the only one of 
the insoluble phosphates that is now 
u.sed directly upon the soil, or without 
other change tlian is accomplished by 
mechanical action or grinding. The 
terms used to indicate the character of 
the bone have reference rather to their 
mechanical form than to the relative 
availability of the phosphoric acid con- 
tained in them. The terms raw bone, 
tine bone, boiled and steamed bone, etc., 
are used to indicate methods of prep- 
aration, and inasmuch as bone is a 
material which is useful largely in pro- 
ortion to its rate of decay, its fineness 
as an important bearing upon availabil- 
ity, since the finer the bone the more sur- 
face is exposed to the action of those 
forces which cause decay or solution, and 
the quicker will the constituents become 
available. In the process of boiling or 
steaming, not only is the bone made finer 
but its physical character in other re- 
spects is also changed, the particles, 
whether fine or coarse, being made soft 
and crumbly rather than dense or hard; 
hence it is more likely to act quickly than 
if the same degree of fineness be obtained 
by simple grinding. The phosphoric 
acid in fine steamed bone may all become 
available in 1 or 2 years, while the coarser 
fatty raw bone sometimes resists final 
decay for 3 or 4 years or even longer. 
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Bone contains considerable nitrogen, a 
fact which should be remembered in its 
use, particularly if used in comparison 
with other phosphatic materials which 
do not contain this element. Pure raw 
bone contains on an average 22 per cent 
of phosphoric acid and 4 per cent of 
nitrogen. By steaming or boiling, a por- 
tion of the organic substance containing 
nitrogen is extracted, which has the effect 
of proportionately increasing the phos- 
phoric acid in the product; hence a 
steamed bone may contain as high as 28 
per cent of phosphoric acid and as low as 
1 per cent of nitrogen. Steamed bone is 
usually, therefore, much richer in phos- 
phoric acid and has less nitrogen than 
the raw bone. 

Brewers’ Yeast and Fertilizers. — A 
mixture is made of about 2 parts of 
yeast with 1 part of sodium chloride and 
5 parts of calcium sulphate, by weight, 
for use as a manure. Pure or impure 
yeast, or yeast previously treated for the 
extraction of a portion of its constituents, 
may be used, and the gypsum may be 
replaced by other earthy substances of a 
similar non-corrosive nature. 

Authorities seem to agree that lime is 
necessary to the plant, and if it be 
wholly lacking in the soil, even though 
an abundance of all the other essential 
elements is present, it cannot develop 
normally. Many soils are well provided 
with lime by nature and it is seldom or 
never necessary for those who cultivate 
them to resort to liming. It would be 
just as irrational to apply lime where it is 
not needed as to omit it where it is re- 
quired, and hence arises the necessity of 
ascertaining the needs of particular soils 
in this respect. 

The method usually resorted to for 
ascertaining the amount of lime in soils 
is to treat them with some strong mineral 
acid, such as hydrochloric acid, and de- 
termine the amount of lime which is thus 
dissolved. The fact that beets of all 
kinds^ make a ready response to liming 
on soils which are deficient in lime may 
be utilized as the basis of testing. 

FEVER IN CATTLE: 

See Veterinary Formulas. 

FIG SQUARES: 

See Confectionery. 

Files 

Composition Files. — These files, which 
are frequently u.sed by watchmakers and 
other metal workers for grinding and pol- 
ishing, and the color of which resemoles 


silver, arc composed of 8 parts copper, 2 
parts tin, 1 part zinc, 1 part lead. They 
are cast in forms and treated upon the 
grindstone; the metal is very hard, and 
therefore worked with difficulty with the 
file. 

To Keep Files Clean (see also Clean- 
ing Preparations and Methods). — The un- 
even working of a file is usually due to the 
fact that filings clog the teeth of the file. 
To obviate this evil, scratch brush the 
filw before use, and then grease them 
with olive oil. A file prepared in this 
mrnner lasts for a longer time, does not 
become so quickly filled with filings and 
can be conveniently cleaned with an or- 
dinary rough brush. 

Recutting Old Files. — Old files may be 
rendered useful again by the following 
rocess: Boil them in a potash bath, 
rush them with a hard brash and wipe 
off. Plunge for half a minute into nitric 
acid, and pass over a cloth stretched 
tightly on a flat piece of wood. Th^ 
effect will be that tne acid remains in tht 
grooves, and will take away the stet 
without attacking the top, which has 
been wiped dry. The operation may be 
repeated according to the depth to be ob- 
tained. Before using the files thus treated 
they should be rinsed in water and dried. 

FILE METAL: 

See Alloys. 

FILLERS FOR LETTERS: 

See Lettering. 

FILLERS FOR WOOD: 

See Wood. 

FILTERS FOR WATER. 

A filter which possesses the advantages 
of being easily and cheaply cleaned when 
[ dirty, and which frees water from 
mechanical impurities with rapidity, 
may be formed oy placing a stratum of 
sponge between two perforated metallic 
plates, united by a central screw, and 
arranged in such a manner as to permit 
of the sponge being compressed as re- 
uired. Water, under gentle pressure, 
ows with such rapidity through the 
pores of compressed sponge, that it is 
said that a few square feet of this sub- 
stance will perfectly filter several millions 
of gallons of water daily. 

The sponges are cleaned thoroughly, 
rolled together as much as possible, and 
placed in the escape pipe of a percolatoi 
in such a manner that the larger portion 
of the sponge is in the pipe while the 
smaller portion, spreading by itself, pro- 
trudes over the pipe toward the inside. 
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WATER SOFTENING: 


Ground waters usually contain calcium 
sulfate, and calcium acid carbonate. 
Often iron and magnesium carbonate are 
also pre.sent. Water containing these 
salts is said to be hard water. These dis- 
solved salts in no way make the water unfit 
for drinking. The harm comes in wash- 
ing and in boiler water. In the former, a 
scum is formed, which leaves both the 
containing vessel and the clothes unclean. 
In the boiler, scale is formed, which wastes 
fuel, reduces pressure, and presents the 
added danger of an explosion, for if the 
scale suddenly cracks, and water reaches 
the superheated iron, there is a sudden in- 
crease of pressure within the boiler. Tem- 
porary hard water can be softened by pre- 
liminary boiling, but it is less expensive to 
use ammonia water, or slaked lime. The 
precipitate is then allowed to settle. Per- 
manently hard water can be softened with 
soda ash. Both types of hard water can 
be softened by the permutite proces.n. 
Water is pas.sed through an artificial 
aeolite (sodium silicoaluminate). When 
the permutite loses its ability to soften 
water, it is soaked in a 10% solution of 
common salt. A more recent method uses 
sodium hexametaphosphate (“Calgon**) 
to form a colloidal and non-adherent cal- 
cium phosphate which is readily removed 
from boilers. 

Alum Process of Water Purificauon. — 
Water may be filtered ,and purified by 
precipitation, by means of alum, by add- 
ing a 4 per cent solution to the water to 
be clarified until a precipitate is no longer 
produced. After allowing the turbid mix- 
ture to stand for S hours, tht^ clear portion 
may be decanted or be siphoned off. 
About 2 grains of alum is ordinarily re- 
quired to purify a gallon of water. 
Potassa alum only should be used, as 
ammonia alum cannot be used for this 
purpose. The amount of alum re- 
quired varies with the water, so that an 
initial experiment is recpiircd w'henever 
water from a new source is being purified, 
if the purification is properly done, the 
water will .lot contain any ulurn, but 
only a trace of ]iotassiuTU sulphate, for 
the aluminum of the doulile sulphate 
unites with the various impurities to 
form an insoluble compound which 
gradually .settles out, mcchanicully carry- 
ing with it suspended matter, while the 
sulphuric acid radical unites with the 
calcium in the water to form insoluble 
calcium sulphate. 

FILTER PAPER: 

See Paper. 


FIRE EXTINGUISHER (For 
Automobiles) : 

Mix well together; 

98 Parts of Carbonate of Soda 
2 Parts of Oxide of Iron 

When this mixture is thrown on a fire 
carbonic gas is liberated. This gas being 
heavier than air, smothers the fire. 

FIREARM LUBRICANTS: 


See Lubricants. 

FIRE EXTINGUISHERS: 

I. — Calcium chloride. 184 parts 
Magnesium chlo- 
ride 57 parts 

Sodium chloride. . 13 parts 

Potassium bro- 
mide 22 parts 

Barium chloride. . 3 parts 

Water to make. . . 1,000 parts 
Dissolve and fill into hand grenades. 

II. — Iron sulphate 4 parts 

Ammonium sul- 
phate 16 parts 

Water 100 parts 

Mix, dissolve, and fill into flasks 

III. — Sodium chloride . 4.30 parts 

Alum 195 parts 

Glauber salts 50 parts 

Sodium carbonate, 

impure 35 parts 

Water glass 2G6 parts 

Water 233 parts 

Mix, etc. 

IV. — Sodhim chloride 90 parts 

Ammonium chlo- 
ride 45 parts 

Water 300 parts 


Mix, dissolve, and put into quart 
flasks of very thin glass, which are to be 
kept conveniently disposed in the dwell- 
ing rooms, etc., of all public institutions. 
V. — Make 6 solutions as follows: 

а. — A m m o n i u m 

chloride 20 parts 

Water 2,000 parts 

б. — Alum, calcined 

and powdered 35 parts 

Water 1,000 parts 

c. — Ammonium sul- 

phate, pow- 
dered 30 parts 

Water 500 parts 

d. — Sodium chloride 20 parts 

Water 4,000 parts 

e. — Sodium carbon- 

ate 35 parts 

Water 500 parta 

/. — Liouid water 
glass 


450 parts 
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Mix tilt solutions in the order named 
and to the mixture, while still yellow and 
turbid, add 2,000 parts of water, and let , 
stand, ^^hc‘ll the precipitate lias sub- 
sided fill oir the clear liquid into thin 
glass (preferably blue, to deter decom- 
position) containers each of 3 pints to a 
Calf gallon capacity. 

VI. — Calcium chloride. . nO parts 
Magnesium chlo- 
ride 10 parts 

Water 00 parts 

VII. — Sodium chlonde . . 20 parts 
Ammonium chlo- 
ride 9 parts 

Water 71 parts 

VIII. — Sodium carbonate 16 parts 
Sodium chloride. 61 parts 
Water 920 parts 

The most efTeclive of all extinguishers 
is ammonia water. It is almost instan- 
taneous in its effect, and a small quan- 
tity only is required to extinguish any fire. 
Next in value is carbonic acid gas. This 
may be thrown from siphons or soda- 
water tanks. The vessel containing it 
should he thrown inlo the fire in such a 
way as to insure its breaking. 

Dry Powder Fire Extinguishers. -The 
efficacy of these is doubted by good 
authorities. They should be tested be- 
fore adoption. 

I. — Alum ... 21 parts 

Ammonium sulphate 52 parts 
Ferrous sulphate. . . 4 parts 

II. — Sodium chloride . . S parts 
Sodium bicarbonate 6' parts 
Sodium snlpliate. . . 2 parts 

(\ilciiim chloride. . . 2 parts 

Sodium silicate . . 2 parts 

III. — Sodium chloride 6 parts 

.Vmmoiiium chloride 6 parts 
Sodium bicarbonate. 8 parts 

IV. — Ammonium cliloride 10 pari. 

Sodium sulphate. . . 6 parts 

Sodium bicarbonate 4 parts 

Foamite Fire Extinguisher. — Mix 2 lbs. 

, bicarbonate of soda to two gallons of 
water, and add 10 oz. of licorice extract. 
This mixture is placed in the bottom of a 
soda-acid type of extinguisher. A mix- 
’ lure of 10 oz. of aluiniiiuiii sulfate is dis- 
. solved in 12 oz. of water and placed in the 
, .''age of the extinguisher. When inverted, 
the produced foam is suited for extinguish- 
> ing oil fires, for the foam floats on the 
f surface of the burning oil and smothers 
I it by shutting off the oxygen supply. 


Substitute for Fire Grenades. — A com 
mon quart bottle filled with a saturated 
solution of common salt makes a cheap 
and efficient subsfitule for the ordinary 
hand grenade. The salt forms a coating 
on all that the water touches and makes 
it nearly incombustible. 

Fireproofing 

For Textiles. — I. — Up to the present 
this has generally been accomplished by 
the use of a combination of water glass 
oj soluble glass and tungstate of soda. 
The following is clu'aper and more suit- 
able for the purpose: 

Equal parts, by weight, of commercial 
white copperas, Kpsom salt, and sal am- 
moniac arc mingled togciher and mixed 
with three times their >\tMght of ammonia 
alum, 'riiis mixture soon chang<\s into 
a moist pulp or paste, that must be dried 
by a low hi^at. \\ hen ilre.ssing the ma- 
terial, add A part of this combination to 
every 1 part of starch. 

II. — Good results are also obtained 
from the ffillowing formula: Supersatu- 
rate a (iiiaiitity of .su jierphospnate of 
lime willi anr.nonia, filler, and clecolorize 
it with .iniinal (diarcoal. Concentrate 
the solution and mix with it 5 per cent 
of gelatinous silica, evaporate the i\ater, 
dry, and pulverr/e. For use mix 30 parts 
of this powder with 35 parts of gum and 
35 parts of starch in .suiricicnt water to 
maxe of suitable consistency. 

III. — As a sample (d the Melnnny 
process, introduced in Fiance, the fol- 
lowing has been piihlislied' Apply hi a 
cotton fabric like fiannialet, or other 
cotton goods, a solution of slamuitt of 
soda (or a salt chenin ally equivalent) of 
the strength of 5 to 10'"^ Jh* , then dry 
the fabric and saturate it again, this 
time with a solution of a tiiaiiiiim salt; 
any soluble titanium salt is suitable. 
This salt should be so concentrated that 
each 1,000 jiarts may cont.ini about 62 
parts of tit.uiiuni oxidt The fabrics aic 
again dried, and the titanium is ulti' 
niately fixed by means of a .suitable 
alkaline bath ft is adsaiitagcous to em- 
ploy for this purpose a solution oi silicate 
of .soda of aliout 14® lie., but a mixed 
batli, c*o 111 posed of tungstate of soda and 
ammoiiiuin chloride, may be eiiipljyed. 
The objects are afterwards washed, dried, 
and finislicd as iieces.sary for trade. A 
variation consists in treating the objects 
in a mix'ed bath containing titanium, 
tungsten, and a suitable solvent. 

IV. — Boil together, with constant 
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stirring, the following inpedients until a 
homogeneous mass results: 


Linseed oil 77 parts 

Litharge 10 parts 

Sugar of leitU 2 parts 

Lampblack 4 parts 

Oil turpentine 2 parts 

Umber 0.4 parts 

Japanese wax 0.3 parts 

Soap powdei 1.2 parts 

Manila copal 0.7 parts 

Caoutchouc varnish.. 2 parts 


V.— For Light Woveu Fabric.— 
Ammonium sulphate, 8 parts, by weight; 
ammonium carbonate, 2.5 parts; borax. 
2; boracic acid, 3; starch, 2; or dextrin, 
0.4, or gelatin, 0.4; water, 100. The 
fabric is to be saturated with the mixture, 
previously heated to 86® F., and dried; 
It can then be calendered in the ordinary 
way. The cost is only 2 or 3 cents 
for 16 yards or more of material. 


VI. — ^For Rope and Straw Matting. 
Ammonium chloride (sal ammoniac), 15 

E arts, by weight; boracic acid, 6 parts; 

orax, 3; water, 100. The articles are 
to be left in the solution, heated to 
212® F. for about 3 hours, then squeezed 
out and dried. The mixture costs 
about 5 cents a quart. 

VII. — For Clothing. — The following 
starch is recommended: Sodium tung- 
state, perfectly neutral, 30 parts; borax, 
20; wheat or rice starch, 60. The con- 
stituents are to be -finely pulverized, 
sharply dried, and mixed, and the starch 
used like any other. Articles stiffened 
with it, if set on fire, will not burst into 
^iame, but only smolder. 


VIII.— For Tents.— 


Water 100 

Ammonium 
sulphate, 
chemically 
pure. ..... 14 

Boracic acid . . 1 

Hartshorn salt 1 

Borax 3 

Glue water 2 


Parts 

1 

weight. 


Boil the water, put ammonium sul- 
phate into a vat, pour a part of the boil- 
ing water on and then add the remaining 
materials in rotation. Next follow the 
rest of the hot water. The vat should be 
kept covered until the solution is com- 
plete. 


IX. — For Stage Decorations. — Much 
recommei deo and used as a fireproof- 
ing composition is a cheap mixture of 


borax, bitter salt, and water; likewise foi 
canvas a mixture of ammonium sulphaifii 
gvpsum, and water. Ammonium sul 
pnate and sodium tungstate are alsci 
named for ^ impregnating the canvaa 
before painting. 

X. — ^For Mosquito Netting. — Immerse 
In a 20 per cent solution of ammonium 
sulphate. One pound of netting wil! 
require from 20 to 24 ounces of the solu- 
tion to thoroughly saturate. After with- 
drawing from the bath, do not wring it 
out, but spread it over a pole or some 
such object, and let it get about half dry. 

I then iron it out with a hot iron. The 
material (ammonium sulphate) is in- 
offensive. 

Fireproofing of Wood.— Strictly speak- 
ing, it IS impossible to render wood com- 
pletely incombustible, but an almost ab- 
solute immunity against the attacks of 
. fire can be imparted, 
i Gay-Lussac was one of the first to lay 
down the principal conditions indispen- 
sable for rendering organic matters in 

g eneral, and wood in particular, unin- 
ammable. 

During the whole duration of the 
action of the heat the fibers must be kept 
from contact with the air, which would 
cause combustion. The presence of 
borates, silicates, etc., imparts this prop 
erty to organic bodies. 

Combustible gases, disengaged by the 
action of the heat, must be mingled in 
sufficient proportion with other gases 
difficult of combustion in such a way that 
the disorganization of bodies by heat will 
be reduced to a simple calcination with 
out production of name. Salts volatile 
or decomposable by heat and not com- 
bustible, like certain ammoniacal salts, 
afford excellent results. 

Numerous processes have been rec- 
ommended for combating the inflam- 
mability of organic tissues, some consist- 
ing in external applications, others in 
iniection, under a certain pressure, of 
saline solutions. 

By simple superficial applications only 
illusory protection is attained, for these 
coverings, instead of fireproofing the ob- 
jects on which they are applied, preserve 
them only for the moment from a slight 
fiame. Resistance to the fire being of onU 
short duration, these coatings scale o/r 
or are rapidly reduce<l to ashes and the 
parts covered are again exposed. ^ It 
often happens, too, that suen coatings 
have disappeared before the occurrence 
of a fire, so that the so-called remedy be- 
comes injurious from the fa/se security 
occasioned. 
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0oni€ ionaulas reconimendeu are as | 
follows: ) 

I. — ^^For immersion or imbibition the 
lollowing solution is advised Amrao- 
Ilium phosphate, 100 parl^ boracic acid, 
10 parts per 1.000 or ammonium sul- 
phate, 135 parts; sodium borate, 15 
oarts; boracic acid, 5 parts per 1,000. 
For each of these formulas two coats are 
necessary 

II. — For application with the brush the 
following compositions are the best; 

а. Apply hot, sodium silicate, 100 
parts; Spanish white, 50 parts; glue, 100 
parts. 

б. Apply successively and hot; for 
flrst application, water, 100 parts; alu- 
minum sulphate, 20 parts; second appli- 
cation, water, 100 parts; liquid soaium 
silicate, 50 parts. 

c. First application, 2 coals, hot; 
water, 100 parts; sodium silicate, 50 
arts; second application, 2 coatings; 
oiling water, 75 parts; gelatin, white, 
200 parts; work up with asbestos, 50 
parts; borax, 30 parts; and boracic acid, 
10 Darts.^ 

Oil paints rendered uninflammable by 
the addition of phosphate of ammonia 
and borax in the form of impalpable 
powders incorporated in the mass, mor- 
tar of plaster and asbestos and asbestos 
paint, are still employed for preserving 
temporarily from limited exposure to a 
fire. 

III. — Sodium silicate, 

solid 350 parts 

Asbestos, pow- 
dered ^ parts 

Water, boiling ,1,000 parts 

Mix. Give several coatings, letting 
each dry before applying the next. 

IV. — Asbesto.s, powdered 35 parts 

Sodium borate. . ^20 parts 

Water 100 parts 

Gum lac 10 to 15 parts 

Dissolve the borax in the water by the 
eid of heat, and in the hot solution dis- 
solve the lac. When solution is com- 
plete incorporate the asbestos. These 
last solutions give a superfieial protection, 
the efficiency of which depends upon the 
number of coatings given. 

V. — Prepare a syrupy solution of so- 
dium silicate, 1 part, and water, 3 parts, 
and coat the wood 2 to 3 times, thus im- 
parting to it great hardness. After dry- 
ing, it is given a coating of lime of the 
consistency of milk, and when this is al- 
most dry, is fixed by a strong solution of 


soluble glass, 2 parts ot the syrupy mass 
to 8 parts of water. 11 the lime is applied 
thick, repeat the treatment with the so) 
ublc glass. 

Vi. — Subject the wood or wooden ob 
Jects for () to 8 hours to the boiling beat ol 
a sojutlon of 33 parts of manganese 
chloride. 20 parts of orthophosphorio 
acid, 12 parts of magnesium carbonate, 
10 parts of boracic acid, and 25 parts of 
ammonium chloride in 1,000 parts of 
water. The wo('d thus treated is said to 
be perfectly incombustible even at great 
heat, and, besides, to be also protected by 
this method against decay, iiijii»*y by w 
sects, and putrefaction. 

VII. — One of the simplest methods i* 
to saturate the timber with a solution ol 
tungstate of soda: if this is done in a 
vacuum chamber, by means of which the 
wood is^ partly deprived of the air con- 
tained in its cells, a very satisfactory 
result will be obtained. Payne's process 
consists in treating wood under these 
conditions first with solution of sul- 
phate of iron, and then with chloride of 
calcium; calcium sulphate is thus pre- 
cipitated in tlie tissues of the timber, 
wnich is rendered incombustible and 
much more durable. There are several 
other methods besides these, phosphate 
of ammonia and tungstate being most 
useful. A coat of common whitewash is 
an excellent means of lessening the com- 
bustibility of soft wood. 

Fireproofing Wood Pulp.- -The pulp 
is i lit ro<i need into a boiler containing a 
hot solution of sulphate and phosphate of 
ammonia and provided with a stirring 
and mixing apparatus, as well as with an 
arrangement for regulating the tempera- 
ture. After trealinent, tlie pulp is taken 
out and compressed in <irder to free it 
from its humidity. W’hen dry, it may be 
used for the manufacture of paper or for 
analogous purposes. Sawdu&i treated in 
the same manner may be used for pack- 
ing goods, for deadening walls, and as a 
jacket! .g for steam pipes. 

Fireproofing for Wood, Straw, Tex- 
tiles, etc, — 'rhe inatcriid to be mad** fire- 
proof is treated with a solution of 10 to 20 
parts of polassiuni Cttrlmiiate and 1 to 8 
parts of aminoiiiiim l>orat»' in 100 parts 
of water. Wherever e\eessi\e heat oc- 
curs, this compound, which covers the 
substance, is formed into a glassy muss, 
thus protecting tlie stuff from burning; 
at the same time a considerable amount 
of carbonic acid is given off, which 
smothers the flames. 
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MISCELLANEOUS FORMULAS FOR 
FIREPROOFING. 


I. — In coating steel or other furnaces, 
first brush over the brickwork to be cov- 
ered a solution made by boiling 1 pound 
each of silicate of soda and alum in 4 
gallons of water, and follow immediately 
with composition: 


Silica 50 parts 

Plastic fire clay .... 10 parts 

Ball clay . 3 parts 

Mix well. 


Fireproof Compositions. — II. —For fur- 
naces, etc.: 

Pure silica (in grain) 60 parts 


Ground Hint 8 parts 

Plaster of Paris 3 parts 

Ball clay 3 parts 


Mix well together by passing once or 
more through a fine sieve, and use in the 
same way as cement. 

Fireproof Paper. — Paper is rendered 
fireproof by saturating it with a solution 


of 

Ammonium sulphate. 8 parts 

Boracic acid 3 parts 

Borax 2 parts 

Water 100 parts 

For the same purpose sodium tung- 


state may al.so be employed. 

Fireproof Coating. — A fireproof coat- 
ing (so-called) consists of water, 100 
parts; strong glue, 20 parts; silicate of 
soda, 38° Be., 50 parts; carbonate of soda, 
35 parts; cork in pieces <5f the size of a 
pea, 100 parts. 

Colored Fireproofing. — I. — Ammo- 
nium sulphate, 70 parts; borax, 50 parts; 
glue, 1 part; ana water up to 1,000 
Darts. 

II. — Solution of glue, 5 parts, zinc 
chloride, 2 parts; sal ammoniac, 80 
parts; borax, 57 parts; and water up to 
700 parts. 

If the coating is to be made visible by 
coloration, an addition of 10 parts of 
Cassel brown and 6 parts of soda per 
1,000 parts is recommended, which may 
be dissolved separately in a portion of 
the water used. 


FISH BAIT. 

Oil of rhodium 3 parts 

Oil of .cumin 2 parts 


Tincture of musk .... 1 part 

Mix. Put a drop or two on the bait, oi 
rub trigger of trap with the solution. 

FIXATIVES FOR CRAYON DRAW- 
DIGS, ETC. 

I. — Shellac 40 1 Parts 

Sandarac 20 V by 

Spirit of wine . 940 ) weight. 

II. — During the Civil War, when both 
alcohol and .shellac often were not pur- 
chasable, and wJiere, in the field espe- 
cially, ink was almost unknown, and 
sized paper, of any description, a rarity, 
men in the field were compelled to u.se 
the pencil for correspondence of all sorts. 
Where the communication was of a na- 
ture to make its permanency desirable, 
the paper was simply dipped in skim 
milk, which effected the purpose admi- 
rably. Such doc'umeiits written with a 
pencil on unsized paper have stood the 
wear and rubbing of upward of 40 years. 

To Fix Pounced Designs. — Take beer 
or milk or alcohol, in which a little 
bleached shellac has been dissolved, and 
blow one of these liquids upon the freshly 
pounced design by means of an atomizer. 
After drying, the drawing will have the 
dcsiretl fixedness. 

FIXING BATHS FOR PAPER AND 
NEGATIVES: 

See Photography. 

FLANNELS, WHITENING OF: 

See Laundry Preparalion.s. 

FLASH-LIGHT APPARATUS AND 
POWDERS: 

See Photography. 

FLAVORINGS: 

See Condiments. 

FLEA DESTROYERS; 

See Insecticides. 

FLIES IN THE HOUSE: 

See Household Formulas. 

FLIES AND PAINT: 

See Faint. 


FIREPROOFING MATCHES: 

Mix a small quantity, % ounce or so of 
water glass thoroughly. HoM the matdi 
by the head and dip it in the v/ater glass 
to a depth of or % inch frbm the end. 
Let it then dry. This makec the handle 
of the match fireproof, and it will go out 
when it comes to the treated wood. 


Floor Dressings 

(See also Paint. Polishes, Waxes, and 
Wood.) 

Oil Stains for Hard Floors. — I. — Burnt 
sienna, .slate brown, or wine black, is 
ground with strong oil varnish in the 
paint mill. The glazing color obtained 
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is thinned with a mixture of oil of tur- 
pentine and applied with a brush on the 
respective object. The superfluous stain 
b at once wiped away with a rag, so that 
only the absorbed stain remains in the 
wood. If this is uneven, go over the 
light places again with dark stain. In a 
similar manner all otherwise tinted and 
colored oil stains arc produced by merely 
grinding the respective color with the 
corresponding addition of oil. Thus, 
green, red, and even blue and violet 
^shades on wood can be obtained, it being 
'necessary only to make a previous ex- 
periment with the stains on a piece of 
suitable wood. In the case of soft wood, 
however, it is advisable to stain the whole 
previously with ordinary nut stain (not 
too dark), and only after drying to coat 
with oil stain, because tJie aulnrim rings 
of the wood take no color, and would 
appear too light, and, therefore, disturb 
the etfect. 

FLOORING, SANI-TEX COMPO- 
SITION: 


BLACK, GRAY OR GREEK: 


Magnesite 
Asbestos fiber 
vSilica 

Wood flour 
Talc 


r-lor 


11 pounds 
U pounds 
3 pounds 
1 ])ound 
1 pound 
1 pound 


If a BROWN color flooring is w'anted, 
use: 


Magnesite 
Asbestos fiber 
Silica 

Wood flour 

Talc 

Color 


11 pounds 

2 pounds 

3 pounds 
1 pound 

1 pound 

2 pounds 


For a RED and WHITE flooring, use: 
Magnesite 11 pounds 

Asbestos fiber 3 ))Ounds 

Silica . . 2 pounds 

Wood flour ... 1 pound 

Talc 1 pound 

Color . 2 pounds 


For a YELLOW flooring, use; 
Magnesite 11 pounds 

Asbestos fiber ... ^ ]mund 

Silica 3 pounds 

Wood flour 1 pound 

Talc 2 pounds 

Color 2^ pounds 

These make a small quantity. For 100 
lbs., multiply figures by five. 

Paraffining of Floors. — The cracks and 
joints of the parquet floor are filled with 
a putty consisting of Spanish white, 640 
parts; glue, 180 parts; sienna^ 150 parts; 


umber, 110 parts; and naicareous earth, 
20 parts. After 48 hours apply the paraf« 
fine, which is previously dissolved in pe> 
troleum, or preferably employed in a boil* 
iiig condition, in which case it will enter 
slightly into the floor. When soiidifica* 
tion sets in, the superfluous parafiine b 
scriitelied off and an even, smooth sur* 
face of gjossy color results, which with* 
stands acids and alkalies. 

Ball-Room Floor Powder. — 


Hard paraffine 1 pound 

Powdered boric acid.. 7 pounds 

Oil lavender 1 drachm 

Oil neroli 20 minims 


^lelt the paraffine and add the borie 
acid and the perfumes. Mix well, and 
sift liirongh a mesh sieve. 

Reno v.'i ting Old Parquet Floors. — 
A good formula for renovating old 
parquet floors is jirepared as follows: 
Benzol 4 pints 

Amyl aertatr 3 pints 

Carbon tetrachloride 1 pint 

Apply tins mixture to the wooden floor 
and allow to stand for a few minutes or 
until the old eoatiiig has been softened. 
Then scrape the floor clean with a putty 
knife or with steel wool. Clean thoroughly 
and when dry, wax or varnish as desired. 

When using the above mixture caution 
should be exercised not to have any open 
flames in the vicinity and also to have 
good ventilation as the vapors given off 
arc toxic and inflammable. 

FLOOR OIL: 

Sec Oils. 

FLOOR PAPER: 

See Paper. 

FLOOR POLISH: 

See Polishes. 

FLOOR VARNISHES: 

See Varnishes. 

FLOOR WATERPROOFING: 

See Waterproofing. 

FLOOR WAX: 

See Waxes 

FLORICIN OIL: 

See Oil. 

FLOWER PRESERVATIVES. 

I. — To preserve flowers they should he 
dipped in melted paraffine, which should 
be just hot enough to maintain its fluidity. 
The flowers should be dipped one at a 
time, held by the stalks and moved about 
for an instant to get rid of air bubbles. 
Fresh cut flowers, free from moisture^ 
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mn said to make excellent specimens 
when treated in this way. A solution in 
which cut flowers may be kept immersed 
ic made as follows: 


Salicylic acid 20 grains 

Formaldehyde 10 minims 

Alcohol 2 fluidounoes 

Distilled water 1 quart 


II. — The English method of preserv- 
ing flowers so as to retain their form and 
color is to imbed the plants in a mixture 
of equal quantities of plaster of Paris and 
lime, and gradually heat them to a tem- 
perature of 100^ F. After this the 
flower looks dusty, but if it is laid aside for 
an hour so as to absorb sufficient mois- 
ture to destroy its brittleness, it can be 
dusted without injury. To remove the 
hoary appearance which is often left, 
even after dusting, a varnish composed of 
5 ounces of dammar and 16 ounces of 
oil of turpentine should be used and a 
second coat given if necessary. When 
the ^um has Deen dissolved in the tur- 
pentine, 16 ounces of benzoline should 
be added, and the whole should be 
■trained through fine muslin. 


III. —Five hundred parts ether, 20 parts 
transparent copal, and^ 20 parts sand. 
The flowers should be immersed in the 
varnish for 2 minutes, then allowedtodry 
for 10 minutes, and this treatment should 
be repeated 5 or 6 times. 


rV.~Place the flowers in a solution of 
80 grains of salicylic acid in 1 quart of 
water. 

V. — Moisten 1,000 parts of fine white 
■and that has been previously well 
washed and thoroughly dried and sifted, 
with a solution consisting of 3 parts of 
■tearine, 3 parts of paraffine, 3 parts of 
■alicvlic acid, and 100 parts of alcohol. 
Work the sand up thoroughlv so that 
every grain of it is impregnated with the 
mixture, and then spread it out and let it 
become perfectly dry. To use, place 
the flowers in a suitable box, the bottom 
of which has been covered with a portion 
of the prepared sand, and then dust the 
latter over them until all the interstices 
have been completely filled ^ with it. 
Close the box lightly and put it in a place 
where it can be maintained at a tem- 
perature of from 86® to 104® F. for 2 or 3 
days. At the expiration of this time 
remove the box and let the sand escape. 
The flowers can then be put into suitable 
receptacles or glass cases without fear of 
deterioration. Wilted or withered flow- 
ers should be freshened up by dipping 
into a suitable aniline solution, which 
will restore their color. 


VI. — Stand the flowers upright in a boa 
of proper size and pour over and around 
them fine dry sand, until the flowers are 
completely surrounded in every direction. 
Leav^ them in this way for 8 or 10 dj^s, 
then carefully pour off the sand, llie 
flowers retain tneir color and shape per- 
fectly, but in very fleshy, jui^ specimens 
the sand must be renewed. To oe effect- 
ive the sand must be as nearly dry as 
possible. 

VII. — A method of preserving cut flow- 
ers in a condition of freshness is to dis- 
solve small amounts of ammonium 
chloride, potassium nitrate, sodium car- 
bonate or camphor in the water into 
which the stems are inserted. The 
presence of one or more of these drugs 
keeps the flowers from losing their tur- 
gidity by stimulating the cells to action 
and by opposing germ growth. Flow- 
ers that have already wilted are said to 
revive quickly if the stems are inserted in 
a weak camphor water. 

Stuccoed G 3 rpsum Flowers. — Take 
natural flowers, and coat the lower sides 
of their petals and stamens with paraf- 
fine or with a mixture of glue, gypsum, 
and lime, which is applied Tightly. Very 
fine parts of the flowers, such as stamens, 
etc., may be previously supported by 
special attachments of textures wire, 
etc. After the drying of the coaiing the 
whole is covered with shellac solution 
or with a mixture of glue, gvpsum, lime 
with lead acetate, oil, mucilage, glycer- 
ine, colophony, etc. If desired, the sur- 
face mav be painted with bronzes in 
various shades. Such flowers are much 
employed in the shape of festoons for 
decorating walls, etc. 

Artificial Coloring of Flowers. — A 
method employed by florists to impart a 
green color to the white petals of “carna- 
tion pinks” consists in allowing long- 
stemmed flowers to stand in water con- 
taining a green aniline dye. When the 
flowers are fresh they absorb the fluid 
readily, and the dye is carried to the 
petals. 

Where the original color of the flower 
is white, colored stripes can be produced 
upon the petals by putting the cut ends 
into water impregnated with a suittable 
aniline dye. Some dyes can thus be 
taken up by the capillary action of the 
stem and <fepositcd in the tissue of the 
petal. If flowers are placed over a basin 
of water containing a very small amount 
of ammonia in a bell glass, the colors of 
the petals will generally show some 
marked change. Many violet-colored 
flowers when so treated will become 
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freeD, and if the petals contain several 
tints they will show greens where reds 
were, yellows where thev were white, 
and deep carmine will become black. 
When such flowers are put into water 
they will retain their changed colors for 
hours. ^ 

If violet asters are moistened with 
very dilute nitric acid, the ray florets be- 
come red and acquire an agreeable odor. 

FLUID MEASURES: 

See Weights and Measures. 

FLUORESCENT LIQUIDS. 

iEsculin gives pale blue by (1) reflected 
light. straw color by (2) transmitted light. 

Amido-phthalic acid, pale violet (1), 
pale yellow (2). Amido-terephthalic 
acid, bright green (1), pale green (2). 
Eosine, yellow green (1), orange (2). 
Fluorescein, intense green (1), orange 
yellow (2). 

Fraxin, blue green (1), pale green (2). 
Magdala red, opaque scarlet (1), bril- 
liant carmine (2). 

Quinine, pale blue (1), no color (2). 
Safranine, yellow red (1), crimson (2). 

FLUXES USED IN ENAMELING: 

See Enameling. 

FLUXES FOR SOLDERING: 

See Soldering. 

Fly-Papers and Fly-Poisons 

(See also Insecticides.) 

Sticky Fly-Papers. — The stick v mate- 
rial applied to the paper is the following: 

I. — Boiled linseed oil . 5 to 7 parts 

Gum thus 2 to 3 parts 

Non-drying oil. . . S to 7 parts 

For the non-drying oil. cotton.seed, 
castor, or neatsfoot will answer — in fact, 
any of the cheaper oils that do not readily 
dry or harden will answer. The proper 
amount of each ingredient depends upon 
the condition of the boiled oil. If it is 
boiled down very stiff, more of the other 
ingredients will be necessary, while if 
ihin, less will be required. 


II. — Rosin 8 parts 

Rapeseed oil 4 parts 

Honey 1 part 


Melt the rosin and oil together, and in- 
TOrporatc the honey. Two parts of raw 
linseed oil and 2 parts of honey may be 
used along with 8 parts of rosin instead 
of the foregoing. Use paper already 
aized, as it comes from the mills, on 
which to spread the mixture. 


III. — Castor oil 12 ounces 

Rosin 27 ounces 

Melt together and spread on paper 
sized with glue, using 12 ounces glue to 4 
pints water. 

IV. — Rosin . , . . 8 ounces 

Venice turpentine. . . 2 'lunces 

Castor oil 2 ounces 

Spread on paper sized with glue. 
Poisonous Fly-Papers. — 

I. — Quassia chips 150 parts 

Chloride of cobalt.. 10 parts 

Tartar emeiic 2 parts 

Tincture of long 
pepper (1 to 4) . . 80 parts 

Water 400 parts 

Boil the quassia in the water until the 
liquid is reduced one-half, strain, add 
the other ingredients, saturate common 
absorbent paper with the solution, and 
dry. The paper is used in the ordinary 
way. 

II. —Potassium bichromate 10 ounces 

Sugar S drachms 

Oil of black pepper.. 2 drachms 

Alcohol 2 ounces 

Water 14 ounces 

Mix and let stand for several dajrs^ 
then soak unsized paper with the soiu« 
tion. 

III. — Cobalt chloride 4 drachms 

Hot water 16 ounces 

Brown sugar 1 ounce 

Dissolve the cobalt in the water and 
add the sugar, saturate unsized paper in 
the solution, and hang up to dry. 

IV. — Quassia chips 150 parts 

Cobalt chloride. .. . 10 parts 

Tartrate antimony . 2 parts 

Tincture of pepper. 80 parts 

Water 400 parts 

Boil chips in the water until the voL 
ume of the latter is reduced one-half, add 
other ingredients and saturate paper and 


dry. 

Fly-Poison. — 

Pepper 4 ounces 

Quassia 4 ounces 

Sugar 8 ounces 

Diluted alcohol 4 ounces 


Mix dry and sprinkle around where' 
the flies can get it. 

Non-Poisonous Fly-Papers. — I. — Mix 
25 parts of quassia decoction (1:10) with 
6 parts of brown sugar and S parts of 
ground pepper, and place on flat dishes. 

II. — Mix 1 part of ground pepper and 
1 part of brown sugar with 10 parts mUk 
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or cream, and put the mixture on flat 
plates. 

III. — Macerate 20 parts of quassia 
wood with 100 parts of water for 24 
hours, boil one-half hour, and soueeze 
off 24 hours. The liquid is mixea with 
3 parts of molasses, and evaporated to 
10 parts. Next add 1 part of alcohol. 
SoaK blottinff paper witn this mixture, 
and put on plates. 

IV. — Dissolve 5 parts of potassium 
bichromate, 15 parts of sugar, and 1 part 
of essential pepper oil in 60 parts of 
water, and add 10 parts of alcohol. 
Saturate unsized paper with this solu- 
tion and dry well. 

V. — Boil together for half an hour 

Ground quassia 

wood 18 pounds 

Broken colocyntli. . 3 pounds 

Ground long pep- 
per 5 pounds 

Water 80 pounds 

Then percolate and make up to 60 
pounds if necessary with more water. 
Then add 4 pounds of syrup. Unsized 
paper is soaked in this, and dried as 
quickly as possible to prevent it from | 
getting sour. 

VI. — Mix together 

Ordinary syrup 100 ounces 

Honey 30 ounces 

Extract of quassia 

wood 4 ounces , 

Oil of aniseed, a few drops. 

Removing the Gum of Sticky Fly- 
Paper. — The “gum” of sticky fly-paper 
that has “leaked” over furniture and 
shelfware can be removed without caus- 
ing injury to either furniture or bottles. 

The “gum” of sticky fly-paper, wiiile 
being quite adhesive, is ea.sily dissolved 
with alcohol (grain or wood) or oil of 
turpentine. Alcohol will not injure the 
shelfware, but it should not be used on 
varnished furniture; in the latter case 
turpentine should be used. 

FLY PROTECTIVES FOR ANIMALS: 

See Insecticides. 

FOAM PREPARATIONS. 

A harmless gum cream is the follow- 
ing: 

I. — Digest 100 parts of Panama wood 
for 8 days with 400 parts of water and 
100 parts of spirits of wine (00 per cent). 
Pour off without strong pressure and 
filter. 

For every 5 parU of lemonade syrup 
take 5 parts of this extract, whereby a 


magnificent, always uniform foam la 
obtained on the lemonade. 

II.— Heat 200 parts of quillaia bark 
with distilled w^ater during an hour in a 
vapor bath, with fre(]^uent stirring, and 
squeeze out. Thin with water if neces- 
sary and filter. 

FOOD ADULTERANTS, SIMPLE TESTS 
FOR THEIR DETECTION. 

Abstract of a monograph by W. D. 
Bigelow and Burton J. Howard, pub- 
lished by the Department of Agricul- 
ture. 

Generally speaking, the methods of 
chemical analysis employed in food 
laboratories can be manipulated only by 
one who has had at least tne usual college 
course in chemistry, and some special 
training in the examination of foods i» 
almost as necessary. Again, most of the 
apparatus and chemicals necessary are 
entirely beyond the reach of the home, 
and the lime consumed by the ordinary 
examination of a food is in itself pro- 
hibitive. 

Yet there are some simple tests which 
serve to point out certain forms of adul- 
teration and can be employed by the 
careful housewife with the reagents in 
her medicine closet and the apparatus in 
her kitclien. The number may be great- 
ly extended by the purchase of a very 
few articles that may be procured for a 
few cents at any drug store. In apply- 
ing these tests, one general rule must 
always be kept carefully in mind. Every 
one, whether layman or chemist, must 
familiarize himself with a reaction be- 
fore drawing any conclusions from it. For 
instance, before testing a sample of sup- 
posed coffee for storcli, the method 
should be applied to a sample of pure 
coffee (which can <*Jways be procured 
unground) and to a mixture of pure 
coffee and starch prepared by the oper- 
ator. 

Many manufacturers and dealers in 
foods have the ordinary senses so highly 
developed that by their aid alone they 
can form an intelligent opinion of the 
nature of a product, or of the character, 
and sometimes even of the proportion of 
adulterants present. This is especially 
true of suen articles as coffee, wine, 
salad oils, flavoring extracts, butter, and 
milk. Tlic housewife finds herself con- 
stantly submitting her purchases to this 
test. Her broad experience develops 
her senses of taste and smell to a high 
degree, and her discrimination is often 
sharper and more accurate than she her- 
self realizes. The manufacturer who 
has developed his natural senses most 
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highly appreciates best the assistance or 
collaboration of the chemist, who can 
often come to his rcHef when his own 

owers do not avail. So the housewife, 

y a few simple chemical tests, can 
broaden her field of vision and detect 
many impurities that are not evident to 
the senses. 

There are here given methods adapted 
to this purpose, which may be applied to 
milk, Dutter, coffee, spices, olive oil, 
vinegar, jams and jellies, and flavoring 
extracts. In addition to this some gen- 
eral methods for the detection of coloring 
matter and preservatives will be given. 
All of the tests here described may be 
performed with utensils found in any 
well-appointed kitchen. It will be con- 
venient, however, to secure a small glass 
funnel, about 3 inches in diameter, since 
filtration is directed in a number of the 
methods prescribed. Filter paper can 
best be prepared for the funnel by cut- 
ting a circular piece about the proper 
size and folding it once through the mid- 
dle, and then again at right angles to the 
first fold. The paper may then be 
opened without unfolding in such a way 
that three thickne.s.ses lie together on one 
side and only one thickness on the other. 
In this way the paper may be made to 
fit nicely into the funnel. 

Some additional apparatus, such as 
test tubes, racks for supporting them, 
and glfiss rods, will be found more con- 
venient for one wlio desires to do consid- 
erable work on this subject, but can be 
dispensed with. The most convenient 
size for test tubes is a diameter of from 
A to I inch, and a length of from 5 to 6 
inches. A graduated cylinder will also 
be found very convenient. If this is 
graduated according to the metric sys- 
tem, a cylinder containing about 100 
cubic centimetera will be found to be 
convenient; if the English liquid measure 
is used it may be graduated to from 3 to 
8 ounces. 

Chemical Reagents. — The word “re- 
agent” is applied to “any substance used 
to effect chemical change in another 
substance for the purpose of identifying 
its component parts or determining its 
percentage composition.” The follow- 
ing reagents are required in the methods 
here given: 

Turmeric paper. 

Iron alum (crystal or powdered form). 

Hydrochloric acid (muriatic acid), 
concentrated. 

Caution. — All tests in which hydro- 
chloric acid is used should be conducted 
in glass or earthenware, for this acid at- 


tacks and will iniure metal vessels. Care 
must also be taken not to bring it into 
contact with the flesh or clothes. If, by 
accident, a drop of it falls upon the 
clothes, ammonia, or in its absence a 
solution of saleratus or sal soda (wash- 
ing soda), in water, should be applied 
promptly. 

Iodine tincture. 

Potassium permanganate, 1 per cent 
solution. 

Alcohol (grain alcohol). 

Chloroform. 

Boric acid or borax. 

Ammonia water. 

Halphen's reagent. 

With the exception of the last reagent 
mentioned, these substances may be 
obtained in any pharmacy. The Hal- 
phen reagent should be prepared by a 
druggist, certainly not by an inexperi- 
enced person. 

It is prepared as follows: An approx* 
imately 1 per cent solution of sulphur is 
made by dissolving about of a tea- 
spoonful of precipitated sulphur in 3 or 
4 ounces oi carbon bisulphide. This 
solution mixed with an equal volume of 
amyl ^alcohol forms the reagent required 
by the method. A smaller quantity than 
that indicated by these directions may, 
of course, be prepared. 

If turmeric paper be not available it 
may be made as follows: Place a bit of 
turiT'^ric powder (obtainable at any drug 
store) in alcohol, allow it to stand for a 
few minutes, stir, allow it to stand again 
until it settles, dip a strip of filter paper 
into the solution, and dry it. 

Determination of Preservatives. — The 
following methods cover all of the more 
important commercial preservatives with 
the exception of sulphites and fluorides. 
These are quite frequently used for pre- 
serving foods — the former with meat 
products and the latter with fruit prod- 
ucts — but, unfortunately, the methods for 
their detection are not suitable for house- 
hold use. 

Detection of Salicylic Acid. — The 
determination of salicylic acid can best 
be made with liquids. Solid and semi- 
solid f^ods, such as jelly, should be dis- 
solved, when soluble, in sufficient water 
to make them thinly liquid. Foods con- 
taining insoluble matter, such as jam, 
marmalade, and sausage, may be macer- 
ated with water and strained through a 
piece of white cotton cloth. The macer- 
ation may be performed by rubbing in a 
teacup o- other convenient vessel with a 
heavy spoon. 

Salicylic acid is used for preservin 
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fruit products ^ of all kinds, including 
beverages. It is freq^uently sold by drug 
stores as fruit acid, rreserving powders 
consisting entirely of salicylic acid are 
often carried from house to house by 
agents. It may be detected as follows: 

Between 2 and 3 ounces of the liquid 
obtained from the fruit products, as de- 
scribed above, are placed in a narrow 
bottle holding 5 ounces, about a quarter 
of a teaspoonful of cream of tartar (or, 
better, a few drops of sulphuric acid) is 
added, the mixture shaken for 2 or S 
minutes, and filtered into a second small 
bottle. Three or 4 tablespoonfuls of 
chloroform are added to the clear liquid 
in^ the second bottle and the liquids 
mixed by a somewhat vigorous rotary 
motion, poured into an ordinary glass 
tumbler, and allowed to stand till the 
chloroform settles out in the bottom. 
Shaking is avoided, as it causes an emul- 
sion which is difficult to break up. As 
much as possible of the chloroform layer 
(which now contains the salicylic acid) 
is removed (without any admixture of 
the aqueous liquid) by means of a medi- 
cine dropper and placed in a test tube or 
small bottle with about an equal amount 
of water and a small fragment — a little 
larger than a^ pinhead — of iron alum. 
The mixture is thoroughly shaken and 
allowed to stand till the chloroform again 
settles to the bottom. ,The presence of 
salicylic acid is then indicated by the 
purple color of the upper layer of liquid. 

Detection of Benzoic Add. — Benzoic 
acid is also used for preserving fruit prod- 
ucts. Extract the samole with chloro- 
form as in the case of salicylic acid; 
Kmove the chloroform layer and place it 
in a white saucer, or, better, in a plain 
glass sauce dish. Set a basin of water — 
as warm as the hand can bear — on the 
outside window ledge and place the dish 
containing the chloroform extract in it, 
closing the window until the chloroform 
has completely evaporated. In this 
manner the operation may be conducted 
with safety even by one wno is not accus- 
tomed to handling chloroform. In 
warm weather the vessel of warm water 
may, of course^ be omitted. Benzoic 
acid, if present in considerable amount, 
will now appear in the dish in character- 
istic flat crystals. On warming the dish 
the unmistakable irritating odor of 
benzoic i^id may be obtained. This 
method will detect benzoic acid in tomato 
catsup or other articles in which it is 
used in large quantities. It is not suffi- 
ciently delicate, however, for the smaller 
amount used with some articles, such as 


wine. It is often convenient to extract a. 
larger quantity of the sample and divide 
the chloroform layer into two portions, 
testing one for salicylic acid and the other 
for benzoic acid. 

Detection of Boric Acid and Borax.— 
Boric acid (also called boracic acid) and 
its compound with sodium (borax) are 
often used to preserve animal products, 
such as sausage, butter, and sometimes 
milk. For the detection of boric acid 
and borax, solid;9 should be macerated 
with a small amount of water and 
strained through a white cotton cloth. 
The liquid obtained by treating solids in 
this manner is^ clarified somewhat by 
thoroughly chilling and filtering througo 
filter paper. 

In testing butter place a heaping tea- 
spoonful of the sample in a teacup, add a 
couple of teaspoonfuls of hot water, and 
stand the cup in a vessel containing a 
little hot water until the butter is thor- 
oughly melted. ^ Mix the contents of the 
cup well by stirring with a teaspoon and 
set the cup with the spoon in it in a 
cold place until the butter is solid. The 
spoon with the butter (which adheres to 
it) is now removed from the cup and the 
turbid liquid remaining strainea through 
a white cotton cloth, or, better, through 
filter paper. The liquid will not all pass 
through the cloth or filter paper, but a 
sufficient amount for the test may be 
secured readily. 

In testing milk for boric acid 2 or 3 
tablespoo nulls of milk are placed in a 
bottle with twice that amount of a 
solution of a teaspoonful of alum in a 

g int of water, shaken vigorously, and 
Itered through filter paper. Here again 
a clear or only slightly turbid liquid 
passes through the paper. 

About a teaspoonful of the liquid ob- 
tained by any one of the methods men- 
tioned a Dove is placed in any dish, not 
metal, and 5 drops of hydrochloric 
(muriatic) acid added. A strip of 
turmeric paper is dipped into the liquid 
and then neld in a warm place — near a 
stove or lamp — till dry. It boric acid or 
borax was present in the sample the 
turmeric paper becomes bright cherry 
red when dry. A drop of household 
ammonia changes the red color to dark 
green or greenish black. If too much 
nydrochloric acid is used the turmeric 
paper may take on a brownish-red color 
even in the absence of boric acid. In this 
case, however, ammonia changes the 
color to brown just as it does turmeric 
paper which has not been dipped ints 
the add solution. 



POOD ADULTERANTS 


S61 


Detection of Fonnaldehyde. ^Formal* 
4ehyde is rarely used with other foods 

g ian milk. The method for its detec- 
on in milk is given later.^ For its 
detection in other foods it is usually 
necessary first to separate it by distill a- 
|ion, a process which is scarcely available 
for the average person without laboratory 
training and special apparatus. For 
this reason no method is suggested here 
for the detection of formaldehyde in 
Other foods than milk. 

Detection of Saccha^e. — Saccharine 
has a certain preservative power, but it is 
Used not so much for this eife^ as be- 
cause of the very sweet taste which it 
Imparts. It is extracted by means of 
chloroform, as^ described under the 
detection of salicylic acid. In the case 
of solid and semi-solid foods, the sample 
must, of course, be prepared by extra^ 
lion with water, as described under sali- 
cylic acid. The residue left after the 
evaporation of the chloroform, if a con- 
siderable amount of saccharine is present, 
has a distinctly sweet taste. 

The only other substance having a 
sweet taste which may be present in 
foods, i. e., suear, is not soluble in 
phloroform, ^ and ^ therefore does not 
interfere with this reaction. Certain 
Dther bodies (tannins) which have an 
"astringent taste are present, and as they 
are soluble in chloroform may sometimes 
mask the test for saccharine, but with 
’practice this difiiculty is obviated. 

; Determination of Artificial Colors: 
Detection of Coal-Tar Dyes.-^-Coloring 
matters used with foods are usually 
aoluble in water. If the food under 
examination be a^ liquid, it may there- 
'vfore be treated directly by^ the method 
./given below. If it be a solid or a pasty 
substance, soluble in water either in the 
I cold or after heating, it may be dissolved 
:in sufficient water to form a thin liquid. 

it contains some insoluble material, it 
.may he treated with sufl'icient water to 
i dissolve the soluble portion with the 
formation of a thin liquid and filtered, 
and then strained through a clean white 
^cotton cloth to separate the insoluble 
I portion. About a lialf teacupful of the 
f liquid thus described is heated to boiling, 
{after adding a few drops of hydrochloric 
®acid and a small piece of white woolen 
cloth or a few strands of white woolen 
arn. ^ (Before using, the wool should 
e boiled with water containing a little 
soda, to remove any fat it may contain, 
and then washed with water.) The wool 
B again washed, first with hot and then 


with cold water, the water pressed out aa 
completely as possible, and the color of 
the fabric noted. If no marked color is 
produced, the test may be discontinued 
and the product considered free from 
artificial colors. If the fabric is colored, 
it may have taken up coal-tar colors, 
some foreign vegetable colors, and if a 
fruit product is being examined, some c5 
the natural coloring matter of the fruit. 
Rinse the fabric in hot water, and then 
boil for 2 or 3 minutes in about one- 
third of a teacupful of water and 2 or 3 
teaspoonfuls of household ammonia. 
Remove and free from as much of the 
liquid as possible by squeezing or wring- 
ing. Usually the fabric will retain the 
greater part of the natural fruit color, 
while the coal-tar color dissolves in dilute 
ammonia.^ The liquid is then stirred 
with a splinter of wood and hydrochloric 
acid adaed, a drop or two at a time, until 
there is no longer any odor of ammonia 
(The atmosphere of the vessel is some- 
times charged with the ammonia for 
several minutes after it has all been 
driven out of the liquid; therefore one 
should blow into the dish to remove this 
air before deciding whether the ammonia 
odor has been removed or not.) When 
enough acid has been added the liouid 
has a sour taste, as may be determinea by 
touching the splinter, used in i tirring, to 
the tongue. 

A fresh piece of white woolen cloth is 
boiled in this liquid and thoroughly 
washed. If this piece of cloth has a dis- 
tinct color the food under examination 
is artificially colored. The color used 
may have been a coal-tar derivative, 
commonly called an aniline dye, or an 
artificial color chemically prepared from 
some vegetable color. It of the first 
class the dyed fabric is usually turned 
purple or blue by ammonia, in either 
case, if the second fabric has a distinct 
color, it is evident that the product under 
examination is artificially colored. ^ Of 
course a dull, faint tint must be disre- 
garded. 

Detection of Copper. — The presence of 
copper, often used to deepen the green 
tint of imported canned peas, beans, 
spinach, etc., may be detected as follows: 

Mash some of the sample in a dish 
with a stiff kitchen spoon. Place a tea- 
spoonful of the pulp in a teacup with 3 
teaspoonfuls of water and add 30 drops 
of strong hydrochloric acid with a medi- 
cine dropper. Set the cup on the stove 
in a saucepan containing boiling water 
Drop a bright iron brad or nail (wire 
nails are the best and tin carpet 
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will not answer the purpose) into the cup 
and keep the water in tne saucepan boil- 
ing for 20 minutes, stirring the contents 
of the cup frequently with a splinter of 
wood. Pour out the contents of the cup 
and examine the nail. If present in an 
appreciable amount the nail will be 
heavily plated with copper. 

Caution. y-Be careful not to allow the 
hydrochloric acid to come in contact with 
metals or with the flesh or clothing. 

Detection of Turmeric. — In yellow 
spices, especially mustard and mace, tur- 
meric is often employed. This is espe- 
cially true of prepared mustard to which 
a sufficient amount of starch adulterant 
has been added to reduce the natural 
color materially. If turmeric be em- 
ployed to restore the normal shade an 
indication of that fact may sometimes be 
obtained by mixing a half teaspoonful 
of the sample in a white china dish and 
mixing with it an equal amount of water, 
and a few drops (4 to 10) of housenold 
ammonia, when a marked brown color, 
which docs not appear in the absenee of 
turmeric, is formed. At the present 
time turmeric or a solution of curcuma 
(the coloring matter of turmeric) is 
sometimes added to adulterated mus- 
tard in sufficient amount to increase its 
color, but not to a sufficient extent to 
give the brown appearance with ammo- 
nia described above. In such cases a 
teaspoonful of the suspected saiiiple may 
be tnoroughly Stirred with a couple of 
tablespoonfuls of alcohol, the mixture 
allowed to settle for 15 minutes or more, 
and the upper liquid poured off into a 
clean glass or bottle. To about I table- 
spoonful of the liquid thus prepared aqd 
{Maced in a small, clear disk (a glass 
salt cellar serves excellently) add 4 or 5 
drops of a Concentrated solution of boric 
acid or l^rax and about 10 drops of hy- 
drochloric acid, and mix the solution by 
stirring with a splinter of wood. A 
wedge-shaped strip of filter paper, about 
2 or 3 incties long, 1 inch wide at the 
upper end, and \ inch at the lower end, is 
then suspended by pinning, so that its 
narrow end is immersed in the solution, 
and is allowed to stand for a couple of 
hours. The best results are obtained if 
the paper is so suspended that air can 
circulate freely around it, i. e., not allow- 
ing it to touch anything except the pin and 
the liquid in the dish. If turmeric be 
resent a cherry-red color forms on the 
Iter paper a short distance below the 
upper limit to which the liquid is ab- 
soroed by the paper, frequently from 
^ of an inch to an inch above the surface 


of the liquid itself. A drop of household 
ammonia changes this red color to a dark 
green, almost olack. If too much hy- 
drochloric acid is used a dirty brownish 
color is produced. 

Detection of Caramel. — A solution of 
caramel is used to color many sub- 
stances, such as vinegar and some dis- 
tilled liquors. To detect it two test tubes 
or small bottles of about equal size and 
shape should be employed and an equal 
amount (2 or 3 tablespoonfuls or more) 
of the suspected sample placed in each. 
To one of these bottles is added a tea- 
spoonful of fuller’s earth, the sample 
shaken vigorously for 2 or 3 minutes, 
and then filtered through filter paper, 
the first portion of the filtered liquid 
being returned to the filter paper and 
the sample finally collected into the test 
tube or Dottle in which it was originally 
placed, or a similar one. The filtered 
liquid is now compared with the un- 
treated sample. If it is markedly 
lighter in color it may be taken for 
granted that the color of the liquid is due 
to caramel, which is largely removed by 
fuller’s earth. In applying this test, 
however, it must be borne in mind that 
caramel occurs naturally in malt vinegar, 
being formed in the preparation of the 
malt. It is evident that the tests require 
ractice and experience before they can 
e successfully performed. The house- 
wife can use tnem, but must repeat them 
frequently in order to become proficient 
in their use. 

EXAMINATION OF CERTAIN CLASSES 
OF FOODS: 

Canned Vegetables. — These are rela- 
tively free from adulteration by means of 
foreign substances. The different grades 
of products may with care be readily 
detected by the general appearance of 
the sample. The purchaser is, of 
course, at the disadvantage of not being 
able to see the product until the can is 
opened. By a study of the different 
brands available in the vicinity, however, 
he can readily select those which are 
preferable. As stated in an earlier part 
of this article, canned tomatoes some- 
times contain an artificial coloring mat- 
ter, which may be detected as described. 

Canned sweet corn is sometimes sweet- 
ened with saccharine, which may be de- 
tected as described. 

It is believed that, ns a rule, canned 
vegetables are free from preservatives, 
although some instances of chemical 
preservation have recently been reported 
in North Dakota, and some imported 
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tomatoes have been fourid to be arti- 
ficially preserved. The presence of cop- 
per, often used for the artificial greening 
of imported canned peas, beans, spinach, 
etc., may be detected as described. 

Coffee. — There are a number of sim- 
ple tests for the presence of the adulter- 
ants of ground coffee. These are called 
simple because they can be performed 
without the facilities of the chemical 
laboratory, and by one who has not had 
the experience and training of a chemist. 
It must be understood that they require 
careful observation and stud , and that 
one must perform them repeatedly in 
order to obtain reliable results. Hefore 
applying them to the examination of an 
unknown sample, samples of known 
character should be secured and studied. 
Unground coffee may be ground in the 
home and mixed with various kinds of 
adulterants, which can also be secured 
separately. Thus the articles themselves 
in known mixtures may be studied, and 
when the same results arc obtained with 
unknown samples they can be correctly 
interpreted. These tests are well known 
in the laboratory and may be used in the 
home of the careful housewife who has 
the time and perseverance to master 
them. 

Physical Tests. — The difference be- 
tween the genuine ground coffee and the 
adulterated article can often be detected 
^ simple inspection with the naked eye. 
^liis is particularly true if the product 
be coarsely crushed rather than finely 
ground. In such condition pure coffee 
nas a quite uniform appearance, whereas 
the mixtures of peas, beans, cereals, 
chicory, etc., often disclose their hetero- 
geneous nature to the careful observer. 
This is particularly true if a magnifying 
glass be employed. The different arti- 
cles corapo.sing the mixture may then be 
separated by the point of a pen-knife. 
The dark, gummy-looking chicory par- 
ticles stand out in strong contrast to the 
other substances u.scd, and their nature 
can be determined by one who is familiar 
with them by their astringent taste. 

The appearance of the coffee particles 
is also quite distinct from that of many 
of the coffee substitutes employed. The 
coffee has a dull surface, whereas some 
of its substitutes, especially leguminous 
products, often present the appearance 
of having a polisned surface. 

After a careful inspection of the sample 
with the naked eye, or, better, with a 
magnifying glass, a portion of it may be 
placed in a small bottle half full of water 
•nd shaken. The bottle is then placed 


on the table for a moment. Pure coffee 
contains a large amount of oil, by reason 
of which the greater portion of the sample 
will float.^ All coffee substitutes and 
some particles of coffee sink to the bot- 
tom of the liquid. A fair idea of the 
purity of the sample can often be deter- 
mined by the proportion of the sample 
which floats or sinks. 

^ Chicory contains a substance which 
dissolves in water, imparting a brownish- 
red color. When the suspected sample 
is dropped into a glass of water, the 
grains of chicory which it contains may 
be seen slowly sinking to the bottom, 
leaving a train of a dark-brown colored 
liquid behind them. This test appears 
to lead to more errors in the hands of 
inexperienced operators than any other 
test here given. Wrong conclusions 
may ’ e avoided by working first with 
known samples of coffee and chicory as 
suggested above. 

Many coffee substitutes are now sold 
as siicli and are advertised as more 
wholesome than coffee. Notwithstand- 
ing the claims that are made for them, 
a few of them contain a considerable per- 
centage of coffee. This may be deter- 
mined by shaking a teaspoonful in a bot- 
tle half full of water, as ae.scrihed above. 
The bottle must be thoroughly shaken 
so as to wet every particle of the sample. 
Few particles of coffee substitutes will 
float. 

Chemical Tests. — Coffee contains no 
starch, while all of the substances, ex- 
cept chicory, u.sed for its adulteration 
and in the preparation of coffee substi- 
tutes contain a considerable amount of 
starch. The presence of such substi- 
tutes may, therv,fore, be detected by 
applying the test for starch. In making 
this test les.s than a quarter of a teaspoon- 
ful of ground coffee should be usecT, or a 
portion of the ordinary infusion pre- 
pared for the table may be employed 
after dilution. The amount of water 
that should be added can only be de- 
termined by experience. 

Condimental Sauces. — Tomato catsup 
and other condimental sauces are fre- 
quently preserved and colored artifi- 
cially. The preservatives employed are 
usually salicylic acid and benzoic acid 
or theii sodium salts. These products 
mf^ be detected by the inethoas given. 

Coal-tar colors are frequently em- 
ployed with this class of goods, espe- 
cially with those of a reddish tint, lika 
tomato catsup. They may be detected 
by the methods given. 
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DAIRY PRODUCTS: 

Butter. — Methods are available which, 
with a little practice, may be employed 
to distinguish between fresh butter, 
reno\€'ited or process butter, and oleo- 
ma rfi:arine. 

These methods are commonly used in 
food and dairy laboratories. They give 
reliable results. At the same time con- 
siderable practice is necessary before we 
can interpret correctly the results ob- 
tained. bonic process butters are on 
the market which can be distingui.slied 
Crom fresh butter only with extreme 
difficulty. During the last few years 
considerable progress has been made in 
the attempt to renovate butter in such a 
way that it will appear like fresh butter in 
all respects. A study must be made of 
these methods if we would obtain reliable 
results. 

The “spoon” test ha.s l)cen suggested 
as a househol<I test, and is commonly 
u.sed by anahtical chemists for distin- 

uishing fresh f)utter from renovated 

utter and oleomargarine. A lump of 
butter, 2 or 3 times the size of a pea, is 
plaeed in a large spoon and heated over 
an alcohol or Hiinsen burner. If more 
convenient the spoon may be held above 
the chimney of an ordinary kerosene 
lamp, or it may even be held over an 
ordinary illnminafing gas burner. If 
the sample in (juestion be fresh butter it 
will boil quietly, with the evolution of 
many small bulibles throughout the mass 
which produce a large amount of foam. 
Oleomargarine and proecs.s butter, on 
the other hand, sputter and crackle, 
making a noise similar to that heard 
when a green .stick is placed in a fire. 
Another point of distinction is noted if a 
small porti n of the samjilc he placed in 
a small bot le and set in a vcs.sel of water 
sufTiciently warm to melt the butter. 
The sample is kept melted from half an 
hour t(i an hour, when it is examined. 
If renoNatcfl butter or oleomargarine, 
the fat will be turbid, wnile if genuine 
fresh butter the fat will almost certainly 
he entirely clear. 

T'o manipulate what is known as the 
“Waterhouse” or “milk” lest, about 2 
ounces of sweet milk are placed in a 
widc-mouthed bottle, which is set in a 
ycs.scl of boiling water. When the milk 
is thoroughly heated, a tea.spoonfui cf 
butter is added, and the mixture stirred 
with a splinter of wood until the fat is 
melted. The bottle is then placed in a 
dish of ice w’atcr and the .stirring con- 
tinued until the fat solidifies. If Mie 
sample be butter, either fresh or reno- 
vated, it will be solidified in a granular 


condition and distributed through the 
milk in small particles. If, on the other 
hand, the sample consist of oleomar- 
garine it solidifies practically in one piece 
and may be lifted by the stirrer from the 
milk. 

Oy these two tests, the first of which 
distinguishes fresh butter from process 
or renovated butter and oleomargarine, 
and the second of which distinguishes 
oleomargarine from either fresh butter or 
renovated butter, the nature of the .sample 
under examination may be determined. 

Milk. — The oldest and simplest method 
of adulterating milk is by dilution with 
water. This destroys the natural yellow- 
ish-white color and produces a bluish 
tint, which is sometimes corrected hy the 
addition of a small amount of coloring 
matter. 

Another form of adulteration is the 
removal of the cream and the sale as 
whole milk of skimmed or partially 
skimmed milk. Again, the tJiflicultv 
experienced in the preservation of milt 
in warm weather has le<l to the wide- 
spread use of chemical preservatives. 

Detection of Water . — If a lactometer 
or hydrometer, which can be obtained of 
dealers in chemical apparatus, be avail 
able, the .specific gravity of milk will 
afford some clew as to wnctlicr the sam- 
ple has been adulterated by dilution with 
water. Whole milk lias a specific grav- 
ity between 1.027 and 1.0,33. The .spe- 
cific gravity of skimmed milk is higher, 
and milk very rich in cream is .some- 
times lower than these figures. It is 
understood, of course, that by specific 
gravity is meant the weight of a substance 
with reference to the weight of an equal 
volume of water. The specific gravity 
of w^ater is 1. It is obvious that if water 
be added to a milk with the specific 
gravity of 1.030, the specific gravity of 
the mixture will be somewhat below 
those figures. 

An indication by means of a hydrom- 
eter or lacloinelcr oelow the figure 1.027 
therefore indicates either that the sample 
in question is a very rich milk or that 
it is a milk (perhaps normal, perhaps 
skimmed) that has been watered. The 
difTcrcnce in appearance and nature of 
thc.se two e.xtremcs is sufficiently obvious 
to make use of the lactometer or hydrom- 
eter of value as a preliminary test of the 
purity of milk. 

Detection of Color. — As previou.sly 
.stated, when milk is diluted by means of 
water the natural yclbiwish-whitc color 
is changed to a bluish tint, which is 
sfMnetimes corrected by the addition 
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of coloring mattei. Coal-lar colors are 
usually employed for this purpose. A 
reaction for these colors is often obtained 
hi the method given below for the detec- 
tion of formaldehyde. When strong 
hydrochloric acid is added to the milk in 
approximately equal proportions before 
the mixture is heated a pink tinge some- 
times is evident if a coal-tar color has 
been added. 

Defection of Formaldehyde, — Formal- 
<lehyde is the substance most commonly 
used for preserving milk and is rarely, if 
ever, added to any other food. Its use 
is inexcusable and especially objection- 
able in milk served to infants and in- 
valids. 

To detect formaldehyde in milk 3 or 
4 tablespoonfiils of the sample are placed I 
ill a teacup n ith at least an equal amount j 
of strong hydrochloric acid and a piece j 
of ferric alum about as large as a pin- 
head. the liquids being mixed by a gentle 
rotary motion. The cup is then placed 
in a Vessel of boiling water, no further 
heat being applied, and left for 5 min- 
utes. At the end of this time, if formal- 
dehyde bo present, the mixture will be 
(listinctly purple. If too much heat is 
applied a muddy appearance is imparted 
to the contents of the cup. 

Caution . — Great care must be exercis^ in 
working with hydrochloric acid, as it is 
strongly corrosive. 

Edible Oils. — With the exception of 
cottonseed oil, the adulterants ordi- 
narily used with edible oils are of such j 
a nature that the experience of a chemist 
and the facilities of a chemical labora- 
tory are essential to their detection, 
'rhere is, however, a simple test for the 
detection of cottonseed oil, known as the 
ilalphen test, wdiich may be readily 
applied. 

Great care must be taken in the manip- 
ulation of this test, as one of the reagents 
employed — carbon bisulphide — is very 
inflammable. 'I'lie chemicals employed 
in the preparation of the reagent used 
for tliis test are not houseliold articles. 
They may, however, be obtained in any 
pharmacy. The mixture should be pre- 
pared by a druggist rather' than by an in- 
experienced person w'ho desires to use it. 

in order to perform the te.st 2 or 3 
tablespoonfiils of this reagent are mixed 
in a bottle with an equal volume of the 
suspected sample of oil and heated in a 
vessel of boiling salt solution (prepared 
by dissolving 1 tablespoonful of salt in a 
pint of water) for 10 or 15 minutes. At 
the end of that time, if even a small per- 
centage of cottonseed oil be present, the 


mixture will be of a distinct reddish color, 
and if the sample consists largely or 
entirely of cottonseed oil, the color will 
be deep red. 

Eggs. — There is no better method for 
the testing of the freshness of an egg 
than the familiar one of “candling,'* 
which has long been practiced by dealers. 
The room is darkened and the egg held 
between the eye and a light; the presence 
of dark spots indicates that the egg is not 
perfectly fresh, one that is fresli present 
mg a homogeneous, translucent appear- 
ance. Moreover, there is found in the 
larger end of a fresh egg, between the 
shdl and the lining membrane, a small 
air cell wdiich, of course, is distinctly 
transparent. In an egg which is not 
erfectly fresh this space is (liltd and 
dice presents the same aiil'ear; me 
: the rest of the egg. 

j It is now a matter of eoir 'iierri bio 
j importance to be able to <li in gnish 
I between fresh eggs and tJiose lliat li.ive 
I been pa<“ked for a considerable time. 

I Until recently lli;.t wms not a ciit* cult 
’ matter. All of the sohitioiis tli.'it were 
I formerly cNtensivcly used foi lluit pur- 
j pose gave the shell a smooth, gli.stening 
appearance which is not found in the 
fresh egg. This cdiaracteristic, how- 
ever, is of less value now’ tlian formerly, 
owing to the fact that packed eggs arc 
usually preserved in cold storage. 
There is now’ no means by which a fresh 
egg can he distinguished from a packed 
egg without breaking it. Usually in eges 
that have been packed for a considerable 
time the white and yolk slightly inter- 
mingle along the point of contact, and 
it is a dillicult matter to separate them. 
Packed eggs also have .a tendency to 
adhere to the shell on one side and when 
opened frequently have a musty odor. 

FLAVORING EXTRACTS. 

Although a large number of flavoring 
extracts are on the market, vaniibi and 
lemon o.'ctraets are used so much more 
commonly than other flavors that a 
knowledge of their purity is of the 
greatest importance. Only methotJs foi 
the examination of those two products 
will be considered. 

Vanilla Extract. — Vanilla e.xtract is 
made by extracting vanilla beans with 
alcohol. It consists of an alcoholic 
solution of vanillin (the characteristic 
flavoring matter of the vanilla bean) and 
several other products, chiefly rosins, 
which, though present in but small 
amount and having only a slight flavor 
in themselves, yet affect very materially 



856 


FOOD ADULTERANTS 


the flavor of the product. Vanilla ex- 
tract is sometimes adulterated with the 
extract of the Tonka bean. This extract, 
to a certain extent, resembles vanilla 
extract. The extract of the Tonka bean, 
however, is far inferior to that of the 
vanilla bean. It has a relatively pene- 
trating, almost pungent odor standing 
in sharp contrast to tlie flave of tiic 
vanilla extract. This odor is so different 
that one who has given the matter some 
attention may readily distinguish the 
two, and the quality of the vanilla ex- 
tract may often be judged with a fair 
degree of accuracy by means of the odor 
alone. 

Another form of adulteration, and one 
that is now quite prevalent, is the use of 
artifleial vanillin in place of the extract 
of either vanilla or Tonka beans. Arti- 
ficial vanillin has, of course, the same 
composition and characteristics as the 
natural vanillin of the vanilla bean. 
Extracts made from it, however, are 
deficient in the rosins and other products 
which are just as essential to the true 
vanilla, as is vanillin itself. Since 
vanillin is thus obtained from another 
source so readily, methods for the deter- 
mination of the purity of vanilla extract 
must depend upon the presence of other 
substances than vanillin. 

Detection of Caramel . — The coloring 
matter of vanilla extract is due to sub- 
stances naturally present in the vanilla 
bean and extracted therefrom by alcohol. 
Artificial extracts made by dissolving 
artificial vanillin in alcohol contain no 
color of themselves, and to supply it 
caramel is commonly employed. Cara- 
mel may be detected in artificial extracts 
by shaking and observing the color of 
the resulting foam after a moment's 
standing. 'I'he foam of pure extracts is 
colorless. If caramel is present a color 
persists at the points of contact between 
the bubbles until the last bubble has 
disappeared. The test with fuller's 
earth given for caramel in vinegar is 
also very satisfactory, but of course re- 
quires the loss of the sample used for the 
test. 

Examination of the Rosin . — If pure 
vanilla extract be evaporated to about 
one-third its volume the rosins become 
irisoluble and settle to the bottom of the 
dish. Artificial extracts remain „ clear 
under the same conditions. In exam- 
ining vanilla extract the character of 
these rosins is .studied. For this purpose 
a dish containing about an ounce of the 
extract is placed on a teakettle or other 
vessel of boiling water until the liquid 


evaporates to about one-third or less of 
its volume. Owing to the evaporation 
of the alcohol the rosins will then be in- 
soluble. Water may be added to restore 
the liquid to approximately its original 
volume. The rosin will then separate 
out as a brown flocculent precipitate. A 
few drops of hydrochloric acid may be 
added and tlie liquid stirred and the 
insoluble matter allowed to settle. It is 
then filtered and the rosin on the filter 
paper washed with water. The rosin is 
then dissolved in a little alcohol, and to 1 
portion of this solution is added a small 
particle of ferric alum, and to another 

f ortion a few drops of hydrochloric acid. 

f the rosin be that of the vanilla bean, 
neither ferric alum nor hydrochloric acid 
will produce more than a slight change 
of color. With rosins from most other 
sources, however, one or both of these 
sub.stanccs yield a distinct color change. 

For filtering, a piece of filter paper 
should be folded once through the middle 
and again at right angles to the first fold. 
It may now be opened with one fold on 
one side and three on the other and fitted 
into a gla.ss tunnel. When the paper is 
folded in this manner the precipitated 
rosins may be readily washed with water. 
When the washing is completed the 
rosins may be dissolved 1^ pouring alco- 
hol through the filter. This w'ork with 
the rosins will require some practice be- 
fore it can be successfully periormed. It 
is of considerable value, however, in 
judging of the purity of vanilla extract. 

Lemon Extract. — By lemon extract is 
understood a solution of lemon oil in 
strong alcohol. In order to contain as 
much lemon oil as is supposed to be 
found in high-grade extracts the alcohol 
should constitute about 80 per cent of 
the sample. The alcohol is therefore 
the most valuable constituent of lemon 
extract, and manufacturers who turn out 
a low-grade product usually do so be- 
cause of their economy of alcohol rather 
than of lemon oil. Owing to the fad 
that lemon extract is piactically a satu- 
rated solution of oil of lemon in strong 
alcohol the sample may he examined by 
simple dilution with water. A tea- 
spoonful of the oil in question may be 
placed in the bottom of an ordinary 
glass tumbler and 2 or 3 tcaspoonfuls of 
water added. If the sample in question 
be real lemon extract the lemon oil 
should he thrown out of Solution by rea- 
son of its insolubility in (he alcohol after 
its dilution with water The result is at 
first a marked turbidity and later the 
separation of the oil of lemon on the top 
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of thp aqueous hqnifl. If tlio sample 
reniaiDS perfec tly elear after Mie aclclitioii 
of water, or if a marked turhidity is not 
produced, it is a low-grade product and 
contains very little, if any, oil of lemon. 

Fruit Products. — Adulteration of fruit 
products is practically coriiined to jellies 
and jams. Contrary to the general 
belief, gelatin is never used in making 
fruit jelly. In the inanuf.acture of the 
very cheapest grade of jellies starch is 
sometimes employed. Jellies contain- 
ing starch, however, are so crude in their 
appearance that the must superficial 
inspection is sufficient to demonstrate 
that they are not pure fruit jellies. From 
their appearance no one would think it 
worth while to examine them to deter- 
mine their purity. 

Natural fruit jellies become liquid on 
being wanned. A spoonful dissolves 
readily in warm water, although con- 
siderable time i.q required with those 
that are especially firm. The small 
fruits contain practically no starch, as 
apples do, and the presence of starch in 
a jelly indicates that some apple juice 
has probably been used in its prepara- 
tion. 

Detection of Starch. — Dissolve a tca- 
spooijful of jelly in a half teacupful of 
hot water, heat to boiling and ada, drop 
by drop, w hile stirring with a teaspoon, a 
solution of potassium permanganate 
until the solution is almost colorless. 
Then allow the solution to cool and test 
for starch with tincture of iodine, as 
directed later. Artificially colored jel- 
lies are sometimes not decolorized by 
potassium permanganate. Even without 
decolorizing, however, the blue color can 
usually be seen. 

Detection of Glucose. — For the detec- 
tion of glucose, a teaspoonful of the jelly 
may be dissolved in a glass tumbler or 
bottle ill ‘i or 3 tablespoonfiils of water. 
The vessel in which the jelly is dissolved 
may be placed in hot water if necessary 
to hasten the solution. In case a jam or 
marmalade is being examined, the mix- 
ture is filtered to .separate the insoluble 
matter. The solution is allowed to cool, 
and an equal volume or a little more of 
strong alcohol is added. If the sample i.s 
a pure fruit product the addition of 
alcohol causes no precipitation, except 
that a very slight amount of proteid 
bodies is thrown down. If glucose has 
been employed in its manufacture, how- 
ever, a dense white precipitate separates 
and, after a time, settles to the bottom of 
the liquid. 


Dctectnyn of Foreign Seeds. — In addi- 
tion Iq the forms of adulteration to 
which jellies are subject, jams are some- 
times manufactured from the exhausted 
fruit pulp left after removing the juice 
for making jelly. When tins is done 
residues from different fruits arc some- 
times mixed. Exhausted raspberry or 
blackberry pulp may be used in making 
“strawberry jam and vice versa. Some 
instances are reported of various small 
seeds, such as timothy, clover, and 
alfalfa seed, having been used with jams 
made from seedless pulp. 

With the aid of a small magnifying 
glass such forms of adulteration may 
be detected, the observer familiarizing 
himself with the seeds of the ordinary 
fruits. 

Defection of Preservatives and Colors. 
— With jellies and jams salicylic and 
benzoic acids a ‘e sometimes employed. 
They may be detected by the methods 
given. 

Artificia' colors, usually coal-tar deriva- 
tives, are sometimes used and may be 
detected as described. 

Meat Products.-- As in many other 
classes of foods, certain questions im- 
portant in the judgment of meats require 
practical e.xperienee and close observa- 
tion rather tnan chemical training. This 
is especially true of meat products. The 
general appearance of tne meat must 
largely guide the purchaser. If, how- 
ever, the meat has been treated with pre- 
servatives and coloring matter its appear- 
ance is so changed as to decei\e him- 
'File preservatives employed with meat 
products are boric ucia, borax, and sul- 
phites. The methods for the detection of 
sulphites are not suitable for household 
use. 

Defection of Boric Acid and Borax . — 
To detect boric acid (if borax has been 
used the same reaction w’ill be obtained), 
about a tablespoonfvil of the chopped 
meat is thoroughly macerated with a 
little hot water, pressed through a bag, 
and or 3 tablespoonful.s of the liquid 
placed in a sauce dish with 1.5 or 20 
drops of strong hydrochloric acid for 
eacli tablespoonfiil. The liquid i® then 
filtered hrough filter paper, and a piece 
of turmeric paper dipped into it and 
dried near a lamp or stove. If boric- 
acid or borax were used for preserv- 
ing the sample, the turmeric paper 
should be changed to a bright cherry 
red color. If too much Ii} droclilorit 
acid has been employed a diVty br umi- 
ish-red color is obtained, which in lei ferca 
with the color due to the presence oi 
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boric acifl. When a drop of household , 
ammonia is added to the colored turmeric | 
paper, it is turned a dark preen, almost \ 
clack color, if boric acid is present. If • 
the reddish color, however, Avas caused I 
by the use of too m\ich hydrochloric acid . 
this gicen color does not form. 

Cavium . — The . corrosive nature of 
hydrochloric acid must not be ^orpotten. ! 
It must not be allowed to touch the flesh, | 
clothes, or any metal. ; 

Detection of Colors. — Tf»e detection of 
coloring matter in sausape is often a difli- 
cult matter without the use of a com- 
ound microscope. It may sometimes 
e separated, however, by ma<'erating 
the meat with a mixture of ecjual parts 
of glycerine and water to which a few 
dropt of acetic or hydrochloric acid have 
been added. After maccratinp for some 
time the mixture is filt<‘rcd and the color- 
ing inatt(‘r detected by means of dyeing 
wool in the liquid thus obtained. 

Spices. —Although ground spices are 
very frequently adulterated, tncre are 
few nietliods that may lie u.sed by one 
who has not had chemical training, and 
who !? not .skilled in the use of a com- 
pound microscope, for the detection of 
the adulterants employeil. The major- 
ity of the su}>.'»i'an<*es used for the adul- 
teration of spices are of a staichy char- 
acter. Ihiforluriatcly for our purposes, 
most of the common spices also contain 
a coiisi«lerable amount of starch. Cloves, 
mustard, and cayenne, however, are prac- 
tically free from starcdi, and flie presence 
of .starch in the ground article is proof <»f 
adiiltera tion. 

Detection of Starch in Cloves, M nstard, 
and CiUfcrine. — A half teaspoonful <»f the 
spice in question is stirrcvl into half a 
cupful of boiling water, and the boiling 
C()ntinue<l for 'i or 3 miniiit'.s. The mix- 
ture is then cooled. If of a dark color, 
it i.s dllutetl wiih a siifficTent amount of 
water to reduce the color to such an ex- 
tent that the reaction formed by starch 
and iodine may be clearly apparent if 
starch bo pre.sent. The amount of dilii- . 
tion can only be determined by practice, | 
but usually the liquid must be diluted j 
with an equal volume of water, or only | 
I of a toas[)ounfnl of tlic sample may be j 
employed originally. A single drop of i 
tincture of iodine is now added. If starch 
is present, a deep blue color, which in the 
presence of a large aitiouiii of star< li ap- 
pears black, is formed. If no blue color 
appears, the addition of the iodine tinct- 
ure should be continued, drop by drop, 
until the liquid .shows by its color the 
orcsenee of iodine in .solution. 


Detection of Colors . — Spice substitutes 
arc sometimes colored with coal-tar 
colors. These procUicts may he detected 
by the methods given. 

Vinegar. — A person thoroughly famil- 
iar with vinegar can tell much regarding 
the source of the article from its appear- 
ance, color, odor, and taste. 

If a glass be rinsed out with the sample 
of vinegar and allowed to stand for a 
number of hours or overniglit, the odor 
of the residue remaining in the glass is 
quite different wi!li different kinds of 
vinegar. Thus, wine vinegar has the 
odor characteristic of wine, and cider 
vinegar has a peculiar fruity odor. A 
stii.tII amount of practice with this test 
enables one to distinguish with a high 
degree of accuracy between wine and 
cider vinegars and the ordinary substi- 
tutes. 

If a .sample of vinegar he placed in a 
shallow dish on a warm stove or boiling 
teakettle and heated to a temperature 
sufficient for evaporation and not suffi- 
cient to burn the residue, the odor of the 
warm residue is also characteristic of the 
different kinds of vinegar. Thus, the 
residue from cider vinegar has the odor 
of baked apples and the flavor is acid 
and somewhat a.stringent in taste, and 
that from wine vinegar is equally char- 
acteristic. The residue obtained by 
evaporating vinegar made from sugar- 
house products and from spirit and wood 
vinegar colored by means of caramel 
has the peculiar bitter taste cliaractcr- 
Lslie of eorainel. 

If t)ie roidue be heated until it begins 
to burn, the odor of the burning product 
also vanes with (hlFerent kinds of vine- 
gar. Thus, the re.sidue from cider 
vinegar has the odt)r of .scorched apples, 
while that of vinegars made from sugar- 
house wuistes and of distilled and wood 
vinegars cohired Avith a large amount of 
caramel has the odor of burnt sugar. Jo 
noting tiiese eluirai-teristirs, however, i1 
must be borne in mind that, in order tc 
make them conform to these tests, dis- 
tilled and wood vinegars often receive 
the addition of apple jelly. 

Idle clieaper torms of vinegar, espe- 
cially distilled and Avood vinegar, are 
commonly colored with caramel, Avhieb 
can be detected by the method given. 

FOOD COLORANTS. 

(Most, if not all, of these colorants arc 
injurious and should therefore be useci 
AAitli oxlrenie caution.) 

Sausage Color. — To dye sausage red, 
certain tar dyestuffs are employed 
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peclally the azo dyes, preference being j 
given to the so-called genuine red. For j 
this purpose al)()iit 100 parts of dyestuff ^ 
are dissolved in 1,000 to ^^,000 parts of . 
hot water; when the stiiution is corn- i 
plete, add a likewise hot solution of 4.'5 to 
50 parts of boraeio acid, whereupon the 
mixture sliould be stirred well for some 
time; then filter, allow to cool, and pre- 
serve in tightly closing bottles. It is 
absolutely necessary in using aniline 
colors to add a disinfectant to the dye- 
stuff solution, the object of which is, in 
case the sausage should commence to 
decomyiose, to prevent the decomposition 
azo dycstiiif by the disengaged h\drogen. 
Instead of boraeic acid, formalin may 
be used as a disinfectant. Of this 
formalin, 38 per eent, add about 23 to 
30 parts to the cooled and filtered dye- 
stuff solution. This sausage color is 
used by adding alxiut 1 A to 2 tablespoon- 
fuls of it to the preserving salt measured 
out for iOO kilos of sausage mass, stirring 
w'ell. The sausage turns neither gray nor 
yellow on storing. 

Cheese Color. — 1. — To produce a 
r (lie, pretty yellow color, boil lUO parts 
f orican or aniiallo witli 73 p.irts of 
potassium carbonate in 1 1 to 2 liters of 
water, allow to cool, and filtcT after set- 
tling, whereupon 13 to IS parts of horacic 
acid arc ad<led to give keeping qualities 
to the solution. According to another 
method, <iige.st about 200 parts of or- 
Icari. 2('0 parts of potassium caibonate, 
and 100 parts of turmeric tor U) to 1 ^ 
days in 1,300 to 2,000 parts of 60 per 
cent al^«)liol, filter, and Keep in bottles. 
To 100,000 jwts of milk to be made into 
cheese add 1 A to 2 small spoonfuls of 
this <lye, ^^hich imparts to (he cheese a 
permanent and natural yellow apyiear- ; 
ancc. 

II. — To obtain cT handsome yellow 
color for eheose, such as is demamled for 
certain sorts, boil together 100 parts of 
r.uualto and 75 parts of pota.ssium car- 
bonate in from 1,500 to 2,000 part.s of 
pure water; let it cool, stand it aside for a 
time, and filter, adding finally from 12 to 
13 jiarls of boraeic acid as a preservative. 
For coloring butter, there is in the trade 
a mixture of bicarbonate of soda with 12 
per cent to 15 per cent of sodium chlo- 
ride, to which IS added from lA per cent 
to 2 per cent of powdered turmeric. 

Butter Color. — For the coloring of 
butter there, is in th® market under the 
name of butler powder a mixtiiie ot 
sodium bicarbonate with 12 to 15 per 
cent of sodium chloride and lA to 2 per 
cent of powdered turmeric; also a mix- 


j tiire of sodium bicarbonate, 1,500 parts, 
I saffron surrogate, 8 parts; rnd salicylic 
' acid, 2 parts. For the preparation of 
. liquid butlei color use a unif(.rm solution 
i of olive oil, 1,500 part.s; powdered tur- 
I meric, 300 parts; orleaii, 200 parts. The 
I orlean is applied on a pla^^e ot glass or 
1 till in a thin layer and ah: wed to dry 
erfcclly, wdiereiipon it is g'^juruJ \ery 
ne and intimately mixed with tlio 
powdered turmeric. This mixture is 
stirred into the oil with digestion tor 
several hours in the water liath. Wii^n 
a uniform, liiiuid mass lias resulted, it is 
filtered hot tlirough a linen filter with 
wide meshes. After cooling, the fil- 
trate is filled into bottles. Fifty to 60 
<lrops of this liquid color to 1 A kilos of 
blitter impart to the latter a Inandsomf 
golden yellow shade. 

INFANT FOODS: 

Infants* (Malted) Food. — 


I. — Powdered malt .... 1 ounce 

Oatmeal (finest 

grouml) 2 ounce.s 

Sugar of milk 4 ounces 

Jiakeii flour 1 pound 

Mix thoroughly. 


II. — Infantine is a German infant 
fno<l which IS stated to contain egg 
nlbuinen, 5.5 per cent; fat, 0.08 per cent' 
water, 4.22 per cent; carbohydrate'., 
86.38 per cent (of which 54 08 per cent 
is soluble in water); and ash, 2 SI per 
cent (consisting of calcium, 10.11 per 
cent; potas.siuiu. 2.64 per cent; sodium, 
23 27 per eeiil; chlorine, 36.63 per cent; 
sulphuric acid, 3.13 per cent; and phos- 
phoric acid, 18.31 percent). 

MEAT PRESERVATIVES. 

( Most of these are con.sidercd injurious 
ny llie United States Department of .Agii- 
ciilture and should therefore be used with 
extreme caution.) 

The Preservation of Meats. — Decom- 
position of the meat sets in as soon as 
the blood rea.ses to pulse in the veins, 
and it is tlierefore necessary to yiroperly 
preserve it uutil the lime of it.s consump- 
tion. 

The nature of preservation must be 
overned l»y circuiiistances such as tin' 
ind and quality of the artic le to be pre- 
.s''rved, length of time and climatic con- 
dition, etc. While salt, vinegar, and 
ulc'ohol merit recognition on tlic streiigtli 
of a long-conlimicd ii-sage a.s preserva- 
tives, modern usage favors boric acid and 
borax, and solutions containing salicylic 
acid and sulphuric acid are common. 
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and have been the subject of severe criti- 
cism. 

Many other methods of preservation 
have been tried with variable degrees of 
success; and of the more thoroughly 
tested ones the following probably 
include all of those deserving more than 
passing mention or consideration. 

1. The exclusion of external, atmos- 
pheric electricity, which has been ob- 
served to materially reduce the decaying 
of meat, milk, butter, beer, etc. 

2. The retention of occluded electric 
currents. Meats from various animals 
packed into the same packages, and sur- 
rounded hv a conducting medium, such 
as salt and water, liberate electricity. 

3. The removal of the nerve centers. 
Carcasses with the brains and spinal cord 
left therein will be found more prone 
to decomposition than those wherefrom 
these organs have been removed. 

4. Desiccation. Dried beef is an 
excellent example of this method of pres- 
ervation. Other methods coming un- 
der this heading are the application of 
spices with ethereal oils, various herbs, 
coriander seed extracted with vinegar, 
etc* 

5. Reduction of temperature, i. e., 
cold .storage. 

6. Expulsion of air from the meat and 
the containers. Appert’s, Willaumez’s, 
Redwood’s, and Prof. A. Vogel’s meth- 
ods are representative for this category of 
preservation. Phenyl paper. Dr. Ilusch’s, 
Georges’s, and Medlock and Baily’s proc- 
esses are equally well known. 

7. The application of gases. Here 
may be mentioned Dr. Garngec’s and 
Bert and Reynoso’s processes, applying 
carbon dioxid . and other compressed 
gases, respectively. 

Aic-drying, powdering of meat, smok- 
ing, pickling, sugar or vinegar curing 
arc too well known to receive any 
further attention here. Whatever proc- 
ess may be employed, preference should 
be given to that whicn will secure the 
principal objects sought for, the most 
satisfactory being at the same time not 
deleterious to health, and of an easily 
applicable and inexpensive nature. 

FOOD FREEZING: 

Most foods can be kept satisfactorily 
frozen without loss of taste, quality, or 
nutritive value; when properly packaged, 
or wrapped in moisture-vaporproof mate- 
rial, the food can be kept for months. 
The following foods can be frozen: 

Cooked foods. — Cakes, bread, rolls, pies, 
cookies, prepared meats, soups, etc. 


Dairy products. — Cheeses, cream, ice- 
cream, butter, eggs (either whole or sepa- 
rated). 

Fruits. — Except for bananas, practically 
all other fruits, juices, and purees. 

Game. — Rabbits and other small game, 
venison, game birds. 

Meat. — All meats and meat products, 
raw or prepared. 

Poultry. — All varieties. 

Fish. — All varieties including shellfish. 

Vegetables. — All cooked vegetables; in 
the case of lettuce, tomatoes, celery, green 
peppers, and other vegetables that are 
used crisp and raw in salads and sand- 
wiches, they are best kept in the ordinary 
home refrigerator. 

Packaging Materials. — 

Aluminum Foil. — Requires no sealing 
or taping, and can be molded intimately 
around the food; 0.0015 gauge is recom- 
mended, and to protect against accidental 
puncture, place in stockinette. 

Cellophane. — Moisture-proof and vapor- 
proof sheets, or bags of assorted sizes are 
heat scaled around the food. If the cello- 
phane loses its softness and pliability, this 
age-induced brittleness can be removed 
placing in a refrigerator for two days. 
Place wrapped food in stockinette to pre- 
vent accidental puncture. 

Folding Cartons. — These are available in 
pints and quarts, lined or outer-wrapped 
with wax, pliofilm, or cellophane. The 
latter two types are heat-sealed after re- 
moving the air; with new liners they can 
be reused. 

Glass Freezer Jars. — These have the ad- 
vantage of needing no label, and can be 
reused. Their screw-on caps provide an 
air-tight seal. 

Laminated Papers. — These papers come 
in rolls, and protect meats, poultry, fish, 
and dairy products a ‘ moisture, va- 
por, and grease. Tbfy are lined with 
cellophane, polyethylene, aluminum foil, 
or pliofilm. They are moldable around 
the food, resistant to puncture, and may 
be labelled on the outside. 

Locker Paper. — This heavily wax-coated 
paper should only be used for short storage 
periods. 

Pliofilm. — The food is placed in this 
flexible, transparent bag, immersed in hot 
water to make it shrink tight, and then the 
open end of the bag is tied. 

Polyethylene. — This is the best of all the 
plastics, especially in 0.002 gauge. 
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Fruit Freezing Methods. — 

1. Dry Sugar . — This is a good method 
for berries; one pound of sugar to four 
pounds of berries, thoroughly covering the 
berries, and filling the containers just short 
of the top. 

IT. Scalding . — If peaches or apricots are 
placed in a wire basket, and then immersed 
in boiling water for one minute, followed 
by a cold water rinse, the skins can be 
readily removed. 

ITT. Syrup Pack . — A syrup mad^ of 
sugar and water can be used to prevent 
deterioration of most fruits; it reaches all 
parts of the fruit surface instantly, and 
minimizes handling. 

IV. Discoloration Preventative. — Apples, 
apricots, peaches, pears, and sweet cher- 
ries darken when exposed to air after peel- 
ing. To make a dipping solution to pre- 
vent this, mix parts of citric acid to one 
part ascorbic acid; two ounces of this mix- 
ture is then a<lded to a gallon of syrup. 
This dipping solution may be stored in the 
refrigerator, and re-used. 

Apples . — Choose well-flavored, firm, 
mature apples; wash, peel, core, remove 
bruised spots, slice } to i inch thick, steam 
for T 2 minutes, chill, package in one of the 
methods mentioned above, and place in 
freezer. 

Another method is to dip the apples for 
one^ minute in a solution of i teaspoonful 
of ascorbic acid, one quart of syrup to one 
pint of water. Rinse in cold water, drain, 
chill, and package. If packaging with 
sugar, use one cup of sugar to five cups of 
apples 

Apricots . — Remove skins of fully rip- 
ened fruit by boiling water method de- 
scribed above. Cut in half, remove pits, 
place in cartons half filled with syrup, to 
which has been added i teaspoonful of 
ascorbic acid per quart of syrup. If dry 
sugar pack is desired, one cup of sugar for 
every 5 cups of fruit is needed. Before 
adding the sugar, sprinkle the fruit with 
ascorbic acid solution, using { teaspoon 
for each cup of sugar. 

Blackberries . — Wash the well-ripened 
berries gently in cold water, drain, place 
in jars or cartons with 40% syrup. If dry 
sugar pack is desired, I cup of sugar for 
each 6 cupj of fruit is best. 

Strawberries (sliced). — Wash gently in 
cold water, remove hulls, slice, and crush 
slightly. Dry sugar pack, using 1 cup of 
sugar for 6 cups of fruit. Seal and freeze 
cartons without delay. 

Strawberries (whole). — Wash in cold 


water, drain, and cover with a 50% syrup 
solution either in cartons or jars. 

Vegetables . — Use only top-grade, full- 
grown, firm produce for best results. Re- 
frigerate the vegetables until you are 
ready to freeze them. The process of 
scalding, or blanching helps to preserve 
the color, texture, flavor, and nutritive 
value of the vegetables. The vegetables 
arc placed in a wire basket, immersed in 
boiling water for about two minutes while 
covered with a lid. Scalding may be 
handily performed with steam in a pres- 
sure cooker, leaving the top valve open. 

After .scalding by either of the above 
rnethotl.s, cOol In ice water for four min- 
utes, drain, package, and freeze. 

Meats. Fish. Poultry, and Game . — As 
with other foods, top quality products 
stand up best under storage. All meats 
should be chilled fo near freezing before 
packaging; also, bone as much as possible 
to conserve space, and cut into proper size 
for future use Beef, lamb, and mutton 
may be aged for as long as two weeks, 
provided the teniperature is kept at around 
35° F, poultry game, pork, and veal 
should be frozen within a day of its killing. 
Poultry and game should be cut into ready 
to cook portions before freezing. Giblets 
may be wrapped in parchment paper, and 
placed inside the poultry, or packaged 
separately. 

Wrapping of meat, game, fish, and poul- 
try requires careful placement so that as 
little air as possible is in the package. 
Drying of the meat is undesirable, so that 
moisture and vapor-proof wrapping* mate- 
rials should be used. 

After wrapping and packaging, place the 
package in the freezer. When all of the 
packages are assembled, it is best to place 
the newly wrapped parcels next to the 
walls of the freezer, for the quick-freezing 
occurs there. There must be sufficient 
space between the packages to permit 
necessary circulation. Packages which 
have been in the freezer for some time may 
be placed toward the middle of the freezer. 


Foot-Powders and Solutions 

The following foot-powders have beea 
recommended as dusting powders: 


I. — Boric acid 2 ounces 

Zinc oleate.. . I ounce 

Talcum . . 3 ounces 

II. — Oleate of zinc (pow- 
dered) \ ounce 

Boric acid 1 ounce 

French chalk 5 ounces 

Starch li ounces 
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roOT-POwDERS formaldehyde 


UI. — Dried alum 1 drachm 

Salicylic acid J drachm 

Wheat starch 4 drachms 

Powdered talc 1 Jounces 

IV- — Formaldehyde solu- 
tion 1 part 

Thymol Vij part 

Zinc oxide 35 parts 

Powdered starch 65 parts 

V. — Salicylic acid 7 drachms 

Be '? acid . 2 ounces, 440 grains 

Ta am 38 ounces 

Slippery elm bark.. . 1 ounce 

Orns root 1 ounce 

VI. --Talc 12 ounces 

Boric acid 10 ounces 

Z’ncoleate 1 ounce 

h:\iicylicacid 1 ounce 

C of eucalyptus. . 2 drachms 

Vn. — Sa jylic acid 7 drachms 

Bor.c acid 3 ounces 

Talcum 38 ounces 

Slippery elm, pow- 
dered 1 ounce 

Orris, powdered. . . 1 ounce 

Salicylated Talcum. — 

I. — Salicylic acid 1 drachru 

Talcum 6 ounces 

Lycopodium 6 drachms 

Starcli 3 ounces 

Zinc oxide 1 ounce 

Perfume, quantity sufficient. 

II. — Taiinoform 1 drachm 

Talcum 2 drachms 

Lycopodium 30 grains 

Use as a dusting powder. 

Solutions for Perspiring Feet. — 

I. — Balsam Peru 15 minims 

Formic acid 1 drachm 

Chloral hydrate.,.. 1 drachm 


Alcohol to make 3 ounces. 

Apply by means of ab.sorbeiit cotton. 


II. — Boric acid 15 grains 

Sodium borate 6 (trachms 

Salicylic acid 6 drachms 

Glycerine IJ ounces 


Alcohol to make 3 ounces. 
For local application. 

FOOTSORES ON CATTLE: 

See Veterinary Formulas. 


FORMALDEHYDE: 

See also Disinfectants, Foods, and Milk. 
Commercial Formaldehyde. — This ex- 
tremely poisonous preservative is ob- 
tained by passing tne vapors of wood 


spirit, in the presence of air, over f opp&l 
healed to reaness. The essential parts 
of the appiira.us employed are a metal 
rhamber into which a feed-tube enters, 
and from which 4 parallel copper tubes 
or oxidizers discharge by a common exit 
tube. This chamber is fitted with in- 
spection apertures, through which the 
course of tlie process may be watched 
and controlled. The wood spirit, stored 
in a reservoir, falls into a mixer where it 
is •volatilized and intimately mixed with 
air f**om a chamber which is connected 
with a force pump. The gases after 
traversing the oxiai/cr are led into a 
condensing coil, and the crude formal- 
dehyde is discharged into the receiver 
beneath. 

The small amount of uncondensed gas 
is then led through a series of two 
washers. The “formoP* thus obtained 
is a mixture of water, methyl alcohol, 
and 30 to 40 per cent of formaldehyde. 
It is rectified in a still, by which the free 
methyl aleoliol is removed and pure for- 
mol obtained, containing 40 per cent of 
formaldehyde, chiefly in the form of the 
acetal. Uectifieation nuisl not be pushed 
too far, otherwise the formaldehyde may 
become polymerized into trioxmethylene. 
When once oxidation starts, the heat gen- 
erated is sufficient to keep the oxidizers 
red hot, so that the process works practi- 
cally automatically. 

Determination of the Presence of For- 
maldehyde in Solutions. — Lem me make? 
use, for this purpose, of the fact thol 
formaldehyde, in neutral solutions of 
sodium sulphite, forms normal bisulphite 
salts, setting free a currcspt>nd\ng quan- 
tity of sodium hydrate, that may be 
titrated with sulphuric acid and phenol- 
phthaleiii. The so<liiiin sulphite solu- 
tion has an alkaline reaction toward 
phenol phthalein, and must he I’xactlv 
neutralized with sodium bisulphite. 
Then to 100 cubic emit i meters of this 
solution of 250 grams of stxliiini sulphite 
(Na,S 03 -i- 7 lU()) in 7.50 grams water, 
add 5 cubic centimeters of tne suspected 
formaldehyde solution. A ‘strong red 
color is instantly produced. Titrate with 
normal sulphuric acid until tlie color 
disappears. As the exact di'^appeii ranee 
of the color is not easily determined, a 
margin of from 0.1 to 0.2 cubic centi- 
meters may be alloweil without the ex- 
actness of the reaction hei ng injured, 
since 1 cubic centimeter of normal acid 
aiisw'crs to only 0.03 grains of formal 
dehyde. 

FORMALIN FOR GRAIN SMUT 

Sec Grain. 
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FRAMES : THEIR PROTECTION FROM 
FLIES. 

Since there is great risk of damaging 
the gilt when trying to remove fly- 
specks with spirits of wine, it has been 
found serviceable to cover gilding with 
a copal varnish. This hardens and will 
stand rough treatment, and may be re- 
newed wherever removed. 

FRAME CLEANING: 

See Cleaning Preparations and Meth- 
ods. 

FRAME POLISHES: 

See Polishes. 

FRAMING, PASSE-PARTOUT: 

See Passe-Partout, 

Freezing Preventives 

An excellent antifreezing solution can 
he prepared by dissolving ethylene glycol 
in water and placing in the automobile 
radiator. Varying concentrations of 
ethylene glycol may be used; the solution 
containing 60 parts ethylene glycol and 
40 parts of water freezes at — 67® F. 

Liquid for Cooling Automobile En- 
^nes. — In order to prevent freezing of the 
jacket water, when the engine is not in 
operation in cold weather, solutions are 
used, notably of glycerine an<l of calcium 
chloride (Cat’ll). I'hc proportions for 
the former solution arc equal parts of 
water and glyr-erinc by weight; for the 
latter, approximately A gallon of water to 
8 pounds of Catvla, or a saturated solution 
at 60° F. Tills solution (CaCla-fflllaO) 
is then mixed with equal parts of water, 
gallon for gallon. Many persons corn- 
lain that CaCla corrodes the metal parts, 
nt this warning need do no more than 
urge the automohilist to use only the 
cheni'cally pure salt, carefully avoiding 
the “chloride of lime” (CaOda). 

A practical manufacturing chemist of 
wide experience gives this: 

A saturated solution of common salt is 
one of the best things to use. It does 
not affect the metal of the engine, as 
many other salts would, and is easily 
renewed. It will remain flui<l down to 
0° F., or a little below. 

Equal parts of glycerine and water is 
also good, and has the advantage tlmt it 
will not crystallize in the chambers, or 
evaporate readily. It is the most con- 
venient solution to use on this account, 
and may repay the increased cost over 
brine, in the comfort of its use. It needs 
only the occasional addition of a little 
water to make it last all winter and 
leave the m«^liinery clean wtien It U 


drawn off. With brine an incrustation 
of salt as the water evaporates is bound 
to occur which reduces the efficiency of 
the solution until it is removed. Water 
frequently must be added to keep the 
original volume, and to hold the salt in 
solution. A solution of calcium chloride 
is less troublesome so far as crystallizing 
is concerned, but is said to have a ten- 
dency to corrode the metals. 

Anti-Freezing Solution for Automobil- 
ists. — In the average size (20 qt.) auto- 
mobile engine radiator, if 1 1 gallons of 
ethylene glycol is used, together with 10 
oz. of sodium chromate, the radiator and 
engine block will be protected to —20° F., 
and the cooling system will at the same 
time be protected against destruction by 
corrosion. 

Anti-Freezing, Non-Corrosive Solu- 
tion. — A solution for water-jackets on 
I gas engines that will not freeze at any 
I teiiipenitiire above 20° below zero (F.) 
I may in* made by combining 100 parts of 
water, by weight, with 75 parts of car- 
bonate potash and 50 parts of glycerine. 
This solution is non-corrosive and will 
remain perfectly liquid at all tempera- 
tures above its congealing point. 

Anti-Frost Solution. — As an excellent 
remedy against the freezing of shop win- 
dows, apply a mixture consisting of 55 
parts of glycerine dissolved in 1 ,000 parts 
of 62 per cent alcohol, containing, to 
improve the odor, some oil of amber 
As soon as the mixture clarifies, it is 
rubbed over the inner surface of the 
glass. T'liis treatment, it is claimed, not 
only prevents the formatioi. of frost, but 
also stops sweating. 

Protection of Acetylene Apparatus 
from Frost. — Alcohol, glycerine, and 
calcium chloride have been recommend- 
ed for the protection of acetylene gener- 
ators from frost. The employment of 
caicium chloride, which must not be 
confounded with chloride of lime, 
appears preferable in all points of view. 
A solution of 20 parts of calcium chloride 
in 80 parts of water congeals only at 5° F. 
above zero. But as this temperature 
does not generally penetrate the genera- 
tors, it will answer to use 10 or 15 parts 
of the cliloride for 100 oarts of water, 
which will almost always be sufficient to 
avoid congelation. Care must be taken 
lot to use sea salt or other alkaline or 
metallic salts, which deteriorate the 
metal of the apparatus. 

FROST BITE. 

When the skin is as yet unbroken^ 
I Hugo Kuhl advises the following: 
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I. — Carbolized water .... 4 drachms 

Nitric acid 1 drop 

Oil of geranium 1 drop 


Mix. Pencil over the skin and then 
hold the penciled place near the fire 
until the skin is quite dry. 

If the skin is already broken, use the 


following ointment: 

II. — Hebrn’s ointment . . 500 parts 

Glycerine 100 parts 

Liquefied carbolic 

acid 15 parts 

Mix. Apply to the broken skin 
occasionally. 

III. — Camphor 25 parts 

Iodine, pure. . . 50 parts 

Olive oil 500 parts 

Paraffine, solid. . . . 450 parts 

Alcohol, enough. . 


Dissolve the camphor in the oil and 
the iodine in the least possible amount of 
alcohol. Melt the paraffine and add the 
mixed solutions. When homogeneous 
pour into suitable molds. Wrap the 
pencils in paraffine paper or tin foil, and 
pack in wooden boxes. By using more 
or less olive oil the pencils may be made 
of any desired consistency. 

IV. — Dissolve 5 parts of camphor in 
a mixture consisting of 5 parts of ether 
and 5 parts of alcohol; then add collodion 
sufficient to make 100 parts. 

V. — Dissolve 1 part of thymol in 6 
parts of a mixture of ether and alcohol, 
then add collodion sufficient to make )00 


parts. 

VI. — Carbolic acid 2 parts 

Lead ointment. . 40 parts 

Lanolin 40 parts 

Olive oil 20 parts 

Lavender oil IJ parts 

VII. — Tannic acid 15 parts 

Lycopodium .... 15 parts 

Lard 30 parts 

VIII. — Zinc oxide 15 parts 

Glycerine 45 parts 

Lanolin 40 parts 

IX. — Ichthyol 10 parts 

Resorcin 10 parts 

Tannic acid. . 10 parts 

Distilled water .... 50 parts 


Any of these is to be applied about 
twice a day. 

FRESH STRA^ERRY ICE CREAM: 

Crushed berries, 1 cup; sugar, 4 table- 
spoons; Rennet strawberry ice cream pow- 
der, i pkge.; whipped-cream, 1 cup. 
Combine berries and sugar. Slowly add 


milk to ice cream powder, stirring until 
dissolved. Fold in whipped cream. Turn 
into freezing tray and freeze rapidly. Stir 
every twenty minutes. Freeze for 3 hours. 

Fruit Preserving 

(See also Essences, Extracts, and Pre- 
serves.) 

How to Keep Fruit. — According to 
experiments of Max de Nansouty, fruit 
carefully wrapped in silk paper and then 
buried in dry sand will preserve a fresh 
appearance with a fresh odor or flavor, 
almost indefinitely. It may also be pre- 
served in dry excelsior, but not nearly 
so well. In stubble or straw fruit rots 
very quickly, while in shavings it mil- 
dews quickly. In short, wheat-straw fruit 
often takes on a musty taste and odor, 
even when perfectly dry. Finally, when 
placed on wooden tablets and exposed to 
the air, most fruit decays rapidly. 

I. — Crushed Strawberry. — Put up by 
the following process, the fruit retains 
its natural color and taste, and may be 
exposed to the air for months, without 
fermenting: 

Take fresh, ripe berries, stem them, 
and rub through a No. 8 sieve, rejecting 
all soft and green fruit. Add to each 
gallon of pulp thus obtained, 8 pounds of 
granulated sugar. Put on the fire and 
bring just to a boil, stirring constantly. 
Just before removing from the fire, add 
to each gallon 1 ounce of a saturated 
alcoholic solution of salicylic acid, stir- 
ring well. Remove the scum, and, while 
still hot, put into jars, and hermetically 
seal. Put the jars in cold water, and 
raise them to the boiling point, to pre- 
vent them from bursting by sudden 
expansion on pouring hot fruit into 
them. Fill the jars entirely full so as to 
leave no air space w'hen fruit cools and 
contracts. 

II. — Crushed Raspberry. — Prepare in 
the same manner as for crushed straw- 
berry using i red raspberries and i 
black to give a nice color, and using 7 
pounds of sugar to each gallon of pulp. 

III. — Crushed Pineapple. — Secure a 
good brand of canned grated pineapple, 
and drain oil about one-half of the liquor, 
by placing on a strainer. Add to each 
pound of pineapple 1 pound of granu- 
lated sugar. Place on the fire, and bring 
to boiling point, stirring constantly. 
Just before removing from the fire, add 
to each gallon of pulp 1 ounce saturat- 
ed alcoholic solution of salicylic acid. 
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Put info air-tight jars until wanted for 
use. 

IV.— Crushed Peach. — Take a good 
brand ot canned yellow peaches, drain off 
liquor, and rub through a No. 8 sieve. 
Add sugar bring to the boiling point, 
and when ready to remove from fire add 
to each gallon 1 ounce saturated alco- 
holic solution of salicylic acid. Put into 
jars and seal hermetically. 

y. — Crushed Apncot. — Prepared in 
similar manner to crushed peach, using 
canned apricots. 

VI. — Crushed Orange. — Secure or- 
anges with a thin peel, and containing 
plenty of juice. Remove the outer, or 
yellow peel, first, taking care not to in- 
clude any of the bitter peel. (The outer 
peel may be used in making orange 
phosphate, or tincture of sweet orange 
peel.) Next remove the inner, bitter 

g eel, quarter and remove the seeds. 

Ixtract part of the juice, and grind the 
pulp through an ordinary meat grinder. 
Add sugar, place on the fire, and bring 
to the boiling point. When ready to 
remove, add to each gallon 1 ounce of 
saturated alcoholic solution of salicylic 
acid and 1 ounce of glycerine. Put into 
air-tight jars. 

VII. — Crushed Cherries. — Stone the 
cherries and grind them to a pulp. A<ld 
sugar, and place on the fire, stirring con- 
stantly. Before renioving, add to each 
gallon 1 ounce of the saturated solution 
of salicylic acid. Put into jars and seal. 

VIll. — Fresh Crushed Fruits in Sea- 
son. — In their vurious seasons berries 
and fruits may be prepared in fresh lots 
tor the soda fountain each morning, by 
reducing the fruit to a pulp, nii<l mixing 
tir vilp with an equal quantity of heavy 
sinqi* syrup. 

Berries snould be rubbed through a 
sieve. In selecting berries, it is better 
to use the mc<liuin-sizcd berries for the 
pulp, ’•eserving the extra large specimens 
tor ganiishiiig and decorative effects. 

Mash the berries with a wooden 
masher, never using iron or copper 
utensils, wdiich may discolor the fruit. 

Pineapple may be prepared by remov- 
ing the rough outer skin and grating the 
pulp upon an ordinary tin kitchen grater. 
The grater should be scrupulously clean, 
snd care should be taken not to grate off 
uny of the coarse, fibrous matter com- 
prising the fruit’s core. 

All crushed fruits are served a .9 follows: 
Mix equal quantities of pulp and simple 
syrup IQ the counter bowl; use to 2 


ounces to each glass, adding the usual 
quantity of cream, or ice cream. Draw 
soda, using a tine stream freely. 

IX. — Glac6s. — Crushed fruits, served 
in the following manner, make a deli- 
cious and refresbing drink: 

Crushed fruit drachms 

Juice of half a lemon. 

Shaved ice. 

Put the ice into a small glass, add the 
fruit and lemon juice, stir well, and serve 
with a spoon and straws. 

FRUIT PRODUCTS, TESTS FOR: 

See Foods. 

FRUir SYRUPS: 

See Syrups. 

FRUIT VINEGAR: 

See Vinegar. 


Fumigants 

(See also Disinfectants.) 

Fumigating Candles. — I. — I Jme wood 
charcoal, 6,000 parts, by w'cight, satu- 
rated with water (containing saltpeter, 
150 parts, by w'eight, in solution), and 
dried again, is mixed with benzoin, 750 
parts, by weight; sty rax, 700 parts, by 
weight; maslic, 100 parts, by weight; 
casoarilla, 450 parts, by weight; Peruvian 
balsam, 40 parts, by w'eight; Mitcham 
oil, lavender oil, lemon oil, and bergamot 
oil, 15 parts, by weight, each; and neroli 
oil, 0 parts, by weight. 

II. — (Charcoal, 7,500 parts, by weight; 
saltpeter, 150 parts, by weight; Tclu bal- 
sam, 500 parts, by weight; musk, 2 parts, 
by weight; rose oil, 1 part. The mixtures 
are crushed with thick tragacaiith to a 
solid mass. 

III. — Sandal wood, 48 parts, by 
weight; clove, 6 parts, by weight; ben- 
zoin, 6 parts, by weight; licorice juice, 4 
parts, by weight; potash saltpeter, 2 
parts, by weight ; cascarilla bark, 1.5 

E arts, by Aveighl; cinna inon bark, 1 .5 parts, 
y weight; musk, 0.05 parts, by weight. 
All these substances are pow'dcred and 
mixed, whereupon the following a re added; 
Styrax (liquid), 5 parts, by weight; cin- 
namon oil, 0.05 parts, Uy weight; clove 
oil, 0.05 parts, by weight; geranium oil 
0.5 parts, by weight; lavender oil, 0.2 
parts, by w'cight; Peruvian balsam, 0.2 
parts, by w’right. The solid ingredients 
are each powdered separately, then 
placed in the respective proportion in a 
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spadoua porcelahi dish and intimately 
mixed by means of a flat spatula. The 
dish must be covered up with a cloth in 
this operation. After the mixture has 
been accomplished, add the essential oils 
and just enough solution of gum arabic 
so that by subseouent kneading with the 
pestle a moldabie dough results which 
assesses sufficient solidity after drying. 
The mass is pressed into metallic molds 
in the shape of cones not more than } of 
an inch in height. 

IV. — Red Fumigating Candles. — San- 
dal wood, 1 part: gum benzoin, 1.5 parts; 
Tolu balsam, 0.S50 parts; sandal oil. . 0^5 
parts; cassia oil, .025 parts; clove oil. 25 
parts; saltpeter, .090 parts. The powder 
IS mixed intimately, saturated witn spirit 
of wine, in which the oils are dissolved, 
and shaped into cones. 


V. — Wintergreen oil. . . 1 part 

Tragacanth 20 parts 

Saltpeter 50 parts 


Phenol, crystallized. 100 parts 
Charcoal, powdered. 830 parts 
Water. 

Dissolve the saltpeter in the water, 
stir the solution together with the pov’- 
dered charcoal and dry. Then add the 
ti'agacanth powder, also the wintcrg»*een 
oil and the phenol, and prepare fiom the 
mixture, by means of a tragacanth solu- 
tion containing 2 per cent of saltpeter, a 
mass which can be shaped into candles. 

Fumigating Perfiunes. — These are 
Ufcd for quickly putting down bad'odors 
in the sick room, etc. They arc decid- 
edly antiseptic, and fulfil their purpose 
admirably. 

1. — Select good white blotting paper, 
and cut each large sheet lengthwise into 
3 equal pieces. Make a solution of 1 
ounce of potassium nitrate in 12 ounces 
of boiling water; place ihis solution in a 
large plate, and draw each strip of paper 
over tne solution so as to saturate it. 
Then dry by hanging up. The dried 
paper is to be saturated in a similar 
manner with either of the following so- 
lutions: 


(1) Siam benzoin 1 ounce 

Storax 3 drachms 

Olibanum 2 scrup*es 

Mastic 2 scruples 

Cascarilla 2 draclims 

Vanilla 1 draclrtn 

Rectified spirit 8 ounces 

Bruise the solids and macerate in the 
spirit 5 days, filter, and add 

Oil of cinnamon. ... 8 parts 

Oil of cloves 8 parts 


Oil of bergamot .... 5 parts 

Oil of neroli 5 parts 

Mix. 


(2) Benzoin IJ ounces 

Sandalwood 1 ounce 

Spirit 8 ounces 

Macerate as No. 1, and add 

Essence of vetiver 3 ounces 


Oil of lemon grass. . 40 drops 
Mix. 

After the paper is dry, cut up into 
suitable sized pieces to go into commer- 
cial envelopes. 


11. — Benzoin 1 nv. ounce 

Storax 1 av. ounce 

Fumigating e s • 

sence 2 fluidounces 

Ether 1 fluidounce 

Acetic acid, glacial 20 drops 

Alcohol 2 fluidounces 

Dissolve the benzoin and storax in a 
mixture of the alcohol and ether, filter 
and add the fumigating and the acetic 
acid. Spread the mixture upon filtering 
or bibulous paper and allow it to dry. 
To prevent sticking, dust the surface with 
talcum and preserve in wax paper. When 
used the paper is simply warmed, or held 
over a lamp. 


HI. — Musk 0.2 parts 

Oil of rose 1 part 

Benzoin 100 parts 

Myrrh 12 parts 

Orris root 250 parts 

Alcohol (90 per 

cent) 500 parts 

IV. — Benzoin 80 parts 

Balsam Tolu 20 parts 

Storax 20 parts 

Sandal wood 20 parts 

Myrrh 10 parts 

Cascarilla bark. . . 20 parts 

Musk 0.2 parts 

Alcohol 250 parts 


Fumigating Ribbon. — I.— Take j-ineb 
cotton tape and saturate it with niter; 
when dry, saturate with the following 
tincture: 

Benzoin 1 ounce 

Orris root 1 ounce 

Myrrh 2 drachms 

Tolu balsam 2 drachm.* 

Musk 10 grains 

Rectified spirit 10 ounces 

Macerate for a week, filter, and add 
10 minims of attar of rose. 

11. — Another good formula which may 
also be used for fumigating paper, is: 
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Olibanum 2 ounces 

Storax 1 ounce 

Benzoin 6 drachms 

Peruvian balsam... J ounce 

Tolu balsam 3 drachms 

Rectified spirit 10 ounces 

Macerate 10 days, and hlter. 
Perfumed Fumigating Pastilles. — 

I. — Vegetable charcoal. . 6 ounces 

Benzoin 1 ounce 

Nitrate of potash. . . i ounce 

Tolu balsam 2 drachms 

Sandal wood 2 drachms 


Mucilage of tragacanth, a sufB- 
'^•iency. 

Reduce the solids to fine powder, mix, 
and make into a stiff paste with the mu< 


cilage. Divide this into cones 25 grains 
iu weight, and dry with a gentle heat. 

1 1 — Powdered willow 

charcoal 8 ounces 

Benzoic acid fi ounces 

Nitrate of potash .. . fi drachms 

Oil of thyme ^ drachm 

Oil of sandal wood. . i dracdini 

Uil of caraway J drachm 

Oi! of chives 4 drachm 

Oil of lavender i drachm 

Oil of rose A drachm 

Rose water ... . 10 ounces 

Proceed as in I, but this recipe is 
belter for the addition of 20 grains of 
powdered tragacantli. 

III. — Benzoin 10 av. ounces 

Charcoal . 21 av. ounces 

Potassium nitrate. 1 av. ounce 

Sassafras. . 2 av. ounces 


Mucilage of acacia, sudiiient. 

Mix the first four in flue 'powder, add 
the mucilage, form a mass, ami make into 
conical pastillcvs. 

IV.— 1 ’otassiiim nitrate 375 grain.s 

Water 25 fiuidounces 

Charcoal wood, 

powder 30 av. ounces 

Tragacanth, pow- 
der 375 grains 

Storax 300 grains 

Benzoin 300 grains 

Vanillin 8 grains 

Couniarin 3 grains 

Musk 3 grains 

Civet 1 A grains 

Oil of rose 20 drops 

Oil of borga mot . l.l drops 
Oil of ylang-ylang 10 drops 
Oil of riiodium . 10 drops 

Oil of s a 11 d a I 

wood 5 drops 

Oil of cinnaiiion . 5 <lrof>s 

Oil of orri.>.. ... 1 drop 

Oil of cascarilla . 1 drop 


Saturate the charcoal with the potas- 
sium nitrate di.ssolvcd in the water, dry 
the mass, powder, add the other ingre- 
dients, ana mix thoroughly. Beat the 
mixture to a plastic ma.ss with the addi- 
tion of sufficient mucilage of tragacanth 
containing 2 per cent of saltpeter in 
solution, and form into cone-shaped 
pastilles. In order to evenly distribute 
the storax throughout the mass, it may 
be previously dissolved in a sid;iI 1 amount 
of acetic ether. 

V. — Benzoin 2 av. ounces 

Cascarilla 1 av. ounce 

Myrrh 1 av. ounce 

Potassium n i - 

trate J av. ounce 

Potassium chlo- 
rate 60 grains 

Charcoal, wood. 4 av. ounces 
Oil of cloves. .. . 1 fliiidrachm 

Oil of cinnamon 1 fluidrachm 
Oil of lavender . 1 fluidrachm 

Mucilage of tragacanth, sufficient. 

Mix the first six ingredients previously 
reduced to line powder, add the oils, and 
then incorporate enough mucilage to 
form a mass. Divide this into pastilles 
weighing about fiO grains and dry. 

VI. — Charcoal, pow- 

der 30 av. ounces 

Potassium ni- 
trate I av. ounce 

Water 33 fluitlounces 

Tragacanth, 

powder 300 grains 

Tincture of 

benzoin 1 A fluidounces 

Peru balsam . 300 grains 

Storax, crude. . 300 grains 
Tolu balsam . 360 grains 

Olco-balsaraic 

mixture 2i fluidrachms 

Coumann .... 8 grains 

Saturate tlie charcoal with liie potas- 
sium nitrate dis.solvetl in the water, theu 
dry, reduce to powder, and incorporate 
the tragacanth and then the remaininjj 
ingredients. Form a mass by the addi- 
tion of sufficient mucilage of tragacanth 
containing 2 per cent of potassium 

nitrate in solution and divide into pas* 
tillcs. 

VII. — Powdered nitrate of 

|K>tassium I ounce 

Powdered gum ara- 

bic i ounce 

rowdcr<‘d ' ascarillii 

bark (fredi) } ounce 

Powdered benzoin 

(fresh) 4 ounces 
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Powdered charcoal. 7 ounces 
Oil of eucalyptus. . . 25 drops 

Oil of cloves 25 drops 

Water, a sufficiency. 

Make a smooth paste, press into molds 
and dry. 

FURS: 

To Clean Furs. — For dark furs, warm 
a quantity of new bran in a pan, taking 
care that it does not burn, to prevent 
•which it must be briskly stirred. When 
well warmed rub it thoroughly into the 
fur with the hand. Repeat this 2 or 3 
times, then shake the fur, and give it 
another sharp rubbing until free from 
dust. For white furs; Lay them on a 
table, and rub well with bran made 
moist with warm water; rub until quite 
dry, and afterwards with dry bran. The 
wet bran should be put on with flannel, 
then dry with book muslin. Light furs, 
in addition to the above, should he well 
rubbed with magnesia or a piece of hook 
muslin, after the br3n process, against 
the way of the fur. 

To Preserve Fur?. — I. — Furs may he 

C reserved from moflis and other insects 
y placing a little colocynth pulp (bitter 
apple), or spice loves, pimento, etc.), 
wrapped in mnshfi, among them; or they 
may l)e washed fn a very weak solution 
of corrosive .*-iiblimate in warm water 
(10 to 15 grains to the pint), and after- 
wards carefully dried. As well as every 
other species oF clothing, they should he 
kept in a clean, dry place, from which 
they should be taken out oceasionally, 
well beaten, expnsed to the air, and re- 
turned. 

II. — Sprinkle the furs or wcM)leii 
Stuffs, as well as the drawers or ho\'cs''rn 
which thev are kept, with spiril.s of tur- 
pentine, tlte unpleasant scent of which 
will speedily evaporate on exposure of 
the stuiTs to the air. Some persons 
place sheets of paper moistened with 
spirits of turpentine, over, under, or 
betw'cen pieces of cloth, etc., and find it 
a very elfcctual method. Many woolen 
drapers put hits of camphor, the size of 
a nutmeg, in papers, on different parts 
of the shelves in their shops, and ac they 
brush their cloths every 2, 3, or 4 
months, this keeps them free from moths; 
and this should be done in boxes where 
the furs, etc., are put. A tallow candle is 
frequently ]nit within each muff when 
laid hy. Snuff or pepper is also good. 

FURNACE JACKET. 

A piece of asbestos millboard — 10 
inches by 4 inches by } inch — is per- 


forated in about a dozen or more places 
with glycerined cork borers, then nicked 
about an inch from each short end and 
immersed in water until saturated; next 
the board is bent from the nicks at right 
angles and the perforated portion shaped 
by bending it over a bottle with as little 
force as possible. The result should be 
a perforated arched tunnel, resting on 
narrow horizontal ledges at each side. 
Dry this cover in the furnace, after set- 
ting it in position, and pressing it well lo 
the supports. Three such covers, weigh- 
ing 1 pound, replaced 24 fire clay tiles, 
weighing 13 pounds, and a higher tem- 
perature was obtained than with the 
latter. 

FURNACES, FIREPROOF CE- 
MENT: 

A paste or mortar that will close up 
cracks in furnaces to keep the gas from 
escaping can be made as follows: — Mix 
together 75 parts of wet fireclay, 3 parts 
of black oxide manganese, 3 parts of 
white sand, and 1 part of powdered as- 
bestos. Thoroughly mix by adding 
enough water to make a smooth paste. 
Apply this paste over the cracks and 
when dry it will be as hard as iron and 
stick like glue. 

FURNITURE FOR GARDENS. 

To make imitation stone for outdoor 
furniture sundials, flower pots, etc., use: 
10 parts lime; 12 parts rosin; 1 part lin- 
seed oil. Dissolve ingredients thoroughly 
and apply the mixture while hot to the 
wood as a coating. The result will be 
attractive stone-like appearance that will 
last indefinitely. 

GAMBOGE STAIN: 

See Lacquers. 

GAPES IN POULTRY: 

See Veterinary Formula?. 

GARANCINE PROCESS: 

See Dyes. 

GARDENS, CHEMICAL. 

Set also Sjx>nges. 

I. — Put some sand into a fish-globe or 
other suitable glass vessel to the depth of 

2 or 3 inches: in this place a few pieces of 
sulphate of copper, aluminum, and iron; 
pour over the whole a solution of sodium 
silicate (water glass), 1 part, and water, 

3 parts, care being taken not to disar- 
range the chemicals. Let this stand a 
week or so, when a dense growth of the 
silicates of the various bases used will be 
seen in various colors. Now displace 
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the solution of the sodium silicate with 
clear water, by conveying a stream of 
water through a very small rubber tube 
into the vessel. The water will graduT 
ally displace the sodium silicate solution. 
Care must be taken not to disarrange or 
break down the growth with the stream 
of water. A little experimenting, ex- 
perience and expertness will enable the 
operator to produce a very pretty garden. 

II. — This is a permanent chemical 
garden, which may be suspended by 
brass chains with a lamp behind. 

Prepare a small beaker or jar full of 
cold saturated solution of Glauber's salt, 
and into the solution suspend by means 
of threads a kidney bean and a non-por- 
ous body, such as a marble, stone, glass, 
etc. Cover the jar, and in a short time 
there will be seen radiating from the 
bean small crystals of sulphate of sodium 
which will increase and give the bean 
the aspect of a sea urchin, while the non- 
porous body remains untouched. The 
bean appears to have a special partiality 
for the crystals, which is due to the ab- 
sorption of water by the bean, but not of 
the salt. In this way a supersaturated 
solution is formed in the immediate 
neighborhood of the bean, and the crys- 
tals, in forming, attach themselves to its 
surface. 

GARDENS, SOILLESS: 

There have been extensive studies made 
regarding the various nutrients needed by 
plants, and out of this have come various 
methods of growing plants in a water bath. 
This is known as hydroponics^ or chemicul- 
ture. Wire netting is placed over con- 
tainers of wood, metal, or concrete to sup- 
port the seedbed. The bed of sawdust, 
or excelsior, merely supports the plants 
whose roots hang into the basin for their 
nutrients. 

Technical grade chemicals can be used 
for economy. These gardens can be used 
for experimentation, ornamentation, or 
commercially. They use less water than 
would be required by irrigation, yielding 
larger plants and providing more flexibility 
in planting plans. 

The U.S. Dep't of Agriculture suggests 
separate liter solutions of each of the fol- 
lowing chemicals: 

Calcium nitrate. .. . 118 grams 
Magnesium sulphate 49 grams 
Potassium dihydro- 
gen phosphate .... 39 grams 

Use 10 cc of each solution to each liter 
of water. Replenish evaporated and con- 
sumed solution. 


GAS-STOVES, TO CLEAN: 

See Cleaning Preparations and Meth- 
ods. 

GAS TRICK: 

See Pyrotechnics. 

GEAR LUBRICANT: 

See Lubricants. 

GELATIN: 

French Gelatin. — Gelatin is derived 
from two sources, the parings of skins, 
hides, etc., and from bones. The latter 
are submitted to the action of dilute 
hydrochloric acid for several days, which 
attacks the inorganic matters — car- 
bonates, phosphates, etc., and leaves the 
ossein, which is, so to say, an isomer of 
the skin substance. The skin, parings 
of hide, etc., gathered from the shambles, 
butcher shops, etc., are brought into th^ 
factory, and if not ready for immediate 
use are thrown into quicklime, which 
preserves them for the time being. From 
the lime, after washing, they pass into 
dilute acid, which removes the last traces 
of lime, and are now ready for the treat- 
ment that is to furnish the pure gelatin. 
The ossein frooi bones goes through the 
same stages of treatment, into lime, washed 
and laid in dilute acid again. From the 
acid bath the material goes into baths of 
water maintained at a temperature not 
higher than from 175® to 195° F. 

The gelatin manufacturer buys from 
the button-makers and manufacturers 
of knife handles and bone articles gen- 
erally, those parts of the bone that they 
cannot use, some of which are pieces 
8 inches long by a half inch thick. 

Bones gathered by the ragpickers fur- 
nish the strongest glue. The parings of 
skin, hide, etc., are from those portions of 
bullock hides, calf skins, etc., that can- 
not be made use of by the tanner, the 
heads, legs, etc. 

The gelatin made by Coignet for the 
Pharmacie Centrale de France is made 
from skins procured from the tawers of 
Paris, w'ho get it directly from the abat- 
toirs, which is as much as to say that the 
material is guaranteed fresh and healthy, 
since these institutions are under rigid 
inspection and surveillance of govern- 
ment inspectors and medical men. 

There is a gelatin or glue, used ex- 
clusively by joiners, inside carpenters, 
and ceiling makers (plafonneurs)^ called 
rabbit rermiceUi^ and derived from rab- 
bit skins. As the first treatment of these 
skins is to saturate them with mercury 
bichloride, it is needless to sav the prod’ 
uct is not employed in pharmacy. 
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To Clarify Solutions of GeUtin, Glues, 
etc. — If 1 per cent of ammonium nuoride 
be added to turbid solutions of gelatin or 
common glue, or. in fact, of any gums, 
it quickly cUrifies them. It causes a dep- 
osition of ligneous matter, and also very 
materially increases the adhesive power 
of such solutions. 

Air Bubbles in Gelatin.-^ The pres- 
ence of minute air bubbles in cakes of 
commercial gelatin often imparts to 
*hem an unpleasant cloudy appearance. 
These minute air bubbles are the result 
of the rapid, continuous process of drying 
t^e sheets of gelatin a counter-cur- 
rent of hot air. Owing to the rapid 
drying a hard skin is formed on the out- 
side of the cake, leaving a central layer 
from whic!. the moisture escapes only 
with difPiculty, and in which the air bub- 
bles remain behind. Since the best qual- 
ities of gelatin dry most rapidly, the 
presence of these minute bubbles is, to a 
certain extent, an indication of suoe- 
riority, and they ra* ely occur in the poorer 
Qualities of gelatin. If dried slowly in 
tne old way gelatin is liable to be dam- 
aged by fermentation; in such cases large 
bubbles of gas are formed^ in the sheets, 
and are a sign of bad quality. 

GEMS, ARTIFICIAL: 

See also Diamonds. 

The raw materials for the production 
of artificial gems are the finest silica and, 
as a rule, nnely ground rock crystab; 
white sand ana quartz, which remain 
pure white even at a higher temperature, 
may also be used. ^ 

^ Artificial borax is given the preference, 
since the native variety frequently con- 
tains substances which color the glass. 
Lead carbonate or red lead must be per- 
fectly pure and not contain any protoxide, 
since the latter gives the glass a dull, 
reenish hue. White lead and red lead 
aye to dissolve completely in dilute nitric 
acid or without leaving a residue; the so- 
lution, neutralized as much as possible, 
must not be reddened by prussiateof pot- 
ash. In the former case tin is present, in 
the la ttcr copper. Arsenlous acid and salt- 
peter must oe perfectly pure; they serve 
tor the destruction of tne organic sub- 
stances. The materials, without the col- 
oring oxide, furnish the starting quantity 
for the proiluction of artificial gems; such 
glass pastes are named “strass.” 

The emerald, a precious stone of green 
color, is imitated f>y melting 1,000 parts 
of strass and 8 parts of chromic oxide. 
Artificial emeralds are also obtained 
with cupric acid and ferric oxides, ooa- 


sisting of 43.84 parts of rock crystal 
£1.92 parts of dry sodium carbonate ; 7.3 
parts of calcined and powdered borax; 
7.2 parts of red lead; 3.65 parts of salt- 
peter; 1.21 parts of red Terric oxide, and 
0.6 parts of green copper carbonate. 

Agates are imitated by allowing frag- 
ments of variously colored pastes to flow 
together, and stirring during the deli- 
quation. 

The amethyst is imitated by mixing 
300 parts of a glass frit with 0.6 parts of 
gray manganese ore, or from 300 perts of 
Frit containing 0.8 per cent of manganic 
oxide, 36.5 parts of saltpeter, 15 parts of 
borax, and 15 parts of minium (red lead). 
A handsome amethyst is obtained by 
melting together 1,000 parts of strass, 8 
parts of manganese oxide, 5 parts of 
cobalt oxide, and 2 parts of gola purple. 

I^atterly, attempts have also been 
made to produce very hanl glasses for 
imitation stones from alumina and 
borax with the requisite colorin'^ agents. 

Besides iniilalion stones there are also 
produevd opaque gla-:s pastes bearing the 
name of the stones they 
aventurine, 

clirysoprase, turquoise, abuf^lan etc. 
For these, especially pure materials, as 
belonging to the most important ingre- 
dients of glassy bodies, are used, and 
certain quantities of red lead and borax 
are also added. 

GEM CEMEWTS: 

See Adhesives, undei Jeweleis" Ce 
ments. 

GERMAN SILVER: 

See Alloys. 

GERMAN SILVER SOLDERS: 

See Solders. 

GILDING: 

See Paints, Plating, and Varnishes. 

GILDING GLASS: 

See Glass. 

GILDING, TO CLEAN: 

See Cleaning Preparations and Metb 
ods. 

GILDING, RENOVATION OF: 

See Cleaning Compounds. 

GILDING SUBSTITUTE: 

See Plating. 

GILT, TEST FOR: 

See Gold. 

GILT WORK, TO BURNISH: 

See Gold. 
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Glass 

GLASS GRINDING FLUID: 

Turpentine 40 c.c. 

Ether 22 c.c. 

Camphor 80 grama 

Moisten the glass with the fluid and 
add powdered emery as needed. 


Bent Glass. — This was formerly used 
for show cases; its u:;e in store fronts is 
becoming more and more familiar, large 
plates being bent for this purpose. It is 
much used in the construction of dwell- 
ings, in windows, or rounded corners, 
and in towers; in coach fronts and in 
rounded front china closets. Either plain 
glass or beveled glass may be bent, and to 
anv curve. 

The number of molds required in a 
glass-bending establishment is large. 

The bending is done in a kiln. Glass 
melts at 2,300^ F.; the heat employed in 
bending is 1 ,800® F. No pyrometer would 
stand long in that bent, so the heat of 
the kiln is judged from the color of the 
flame and other indications. Smaller 
pieces of glass are put into the molds in 
the kilns with forks made for Ihe purpose. 
The great molds used for bending large 
sheets of glass are mounted on cars, that 
may be rolled in and out of kilns. The 
glass is laid upon the top of the mold or 
cavity, and ’-s bent by its own weight. 
As it is softened b^ the heat it sinks into 
the mold and so is bent. It may take 
..n hour or two to bend the glass, which 
is then left in the kiln from 24 to 36 hours 
to anneal and cool. Glass of any kind 
or size is put into the kilns in its tinislicJ 
state; the great heat to which it is sub- 
jected does not disturb the polished sur- 
face. Despite every precaution more 
or less glass is broken in bending. Bent 
glass costs about 50 per cent more than 
th.j flat. 

The use of bent glass is increasing, 
«.nd there are 4 or 5 glass-bending estab- 
lishments in the United States, cu which 
one is in the East. 

Colored Glass. — R. Zsigmondy has 
made some interesting experiments in 
coloring glass with metallic sulphides, 
.such as molybdenite, and sulphides of 
antimony, copper, bismuth, and nickel. 
Tests made with batches of 20 to 40 
pounds and with a heat not too great, give 
good results ai follows: 

Sand, 65 lurts; potash, 15 parts; soda. 


6 parts: lime, 9 pares; molybdenite, ht 
parts; sulphide of sodium, 2 parts, gave a 
dark reddish-brown glass, In thinner 
layers this glass appeared light brownish 
yellow. Flashed with opal, it became a 
smutty black brown. 

Sand, 50 parts; potash, 15 pi^; soda, 
5 wits; lime, 0 parts; molybdenite, 1 part; 
sulphide of sodium, 2 paits, gave a yellow 
glass. 

Sand, 10 parts; potash, 3.3 parts; soda, 
0.27 parts; lime, 1.64 parts; molybdenite, 
0.03 parts, gave a reddish-yellow glaai 
with a flne tinge of red. 

Sand, 100 parts; potash, 26 peuts; soda, 
108 parts; l!me, 12 parts; sulphide of cop- 
per, 1 7 parts; sulphide of sodium, 2.$ 
parts, gave a dark-brown color, varying 
from sepia to sienna. In thick la vers it 
was no longer transparent, but still clear 
and unclouded. Wnen heated this glass 
became smutty black brown and clouded. 

A fine copper red was obtained from 
sand, 10 parts; potash, .S parts; lime, 1.2 
parts; soda, 0.25 parts; sulphide of cop- 
per, 7.5 parts; sulphide of sodium, 10.5 
parts; borax, 9.5 parts. 

Attempts to color with sulphides of 
antimony and bismutl. failed. But the 
addition of 7 per cent of sulphide of 
nickel to an orainary batch gave a glass 
of fine amethyst color. 

Coloring Electric-Light Bulbs i* Ftd 
Globes. — Two substances suggest them* 
selves as excellent vehicles of color, and 
both water soluble — water glass (po- 
tassium or i^odium silicate) and gelatin. 
For tinting, water-soluble aniline colors 
should be tried. The thickness of the 
solution must be a matter of experimenta- 
tion. Prior to dipping the globes they 
should be made as free .as possible from 
all grease, dirt, etc. The gelatin solu- 
tion should not be so % thick that any 
appreciable layer of it will form on the 
surface of the glass, and to prevent 
cracking, some non-drying material 
should be added to it, say glycerine. 

Rose -Tint Glass. — Selenium is now 
used ^ foe coloring glass. Rose-tinted 
glass is made by adding selenium directly 
to the ingredients in the melting pot. 
By mixing first with cadmium sulphide, 
orange red is produced. This process 
is stated not to require the reheating of 
the glass and its immersion in the emor- 
ing mixture, as in the ordinary process 
of making red glass. 

CUTTING, DRILLING, GRINDING, AND 

SHAPING GLASS: 

To Cut Glass. — I. — Glass may be cut 
without a diamond. Dip a piece of 



GLASS 


87 « 


common string in alcohol and squeeze 
it reasonably ary. Then tie the string 
tightly around the glass on the line of 
cutting. Touch a match to the string 
and let it burn off. The heat of the 
burning string will weaken the glass in 
this particular place. While it is hot 
plunge the glass under water, letting the 
arm go well under to the elbow, so tnere 
will be no vibration when the glass is 
struck. With the free hand strike the 
glius outside the line of cutting, giving a 
quick, sharp stroke with a stick of wood, 
a long-bladed knife, or the like, and the 
cut will be as clean and straight as if 
made by a regular glass cutter. 

The same principle may be employed 
to cut bottles into vases, and to form all 
sorts of^ pretty things, such as jewelry 
boxes, picture panes, trays, small tablets, 
windows for a doll house, etc. 

II. — Scratch the glass around the 
shape you desire with the corner of a file 
or graver; then, having bent a piece of 
wire into the same shape, heat it red hot 
and lay it upon the scratch and sink the 
dass into cold water just deep enough 
for the water to come almost on a level 
with its upper surface. It will rarely 
fail to break perfectly true. 

To Cut Glass Under Water. — It is 
possible to cut a sheet of glass roughly 
to any desired shape with an ordinary 
pair of scissors, if tne operation be per- 
formed under water. jOf course, a 
smooth edge cannot be obtained by such 
means, but it will be found satisfactory. 

Drilling, Shaping, and Filing Glass.— 
Take any good piece of steel wire, 
file to the shape of a drill, and then hold 
it in a flame till it is at a dull red heat; 
then quench in metallic mercury. A 
piece of good steel, thus treated, will bore 
through glass almost as easily as through 
Hoft brass. ^ In use, lubricate with oil of 
turpentine in which camphor has been 
dissolved. When the point of the drill 
has touched the other side put the glass 
in water, and proceed with the drilling 
very slowly. If not possible to do this, 
reverse the work — turn the glass over 
and drill, very carefully, from the op- 
posite side. By proceeding with care 
you can easily drill three holes through 

f lass ^ inch thick \ of aji inch apart. 

n making the drill be carefui not to make 
the point and the cutting edges too acute. 
The drill cuts more slowly, but more safe- 
ly, when the point and cutting edges are 
at a low angle 

To Make Holes in Thin Glass. — To 
produce holes in panes of thin or weak 


glass, provide the places to be perlorated 
with a ring of moist loam, whose ccntei 
leaves free a por^'on of glass exactly the 
size of the desired hole. Pour molten 
lead into the ring, and the glass and .ead 
will fall through at once. This process 
is based upon the rapid heating of the 
glass. 

To Grind Glass. — For the grinding of 
glass, iron, or steel laps and fine sand 
are first used; after that, the sand is re- 
placed by emery. Then the polishing 
is started with pure lead or pure tin l^s# 
and finished with willow wex^ laps. The 
polishing powder is tin putty, but per- 
oxide of iron or dioxide of tin is a good 
polishing medium. 

Pohl asserts that if glass is polished 
with crocus (Paris red) ‘t appears of a 
dark or a yellowish-brown tin t. He con- 
tends that the crocus enters the pores of 
the glass, and, to prevent this, he uses 
zinc white with the most satisfactory 
results. 

A Home-Made Outfit for Grinding 
Glass. — Provide two pieces of cork, one 
concave and one convex (which may be 
cut to shape after fitting to the lathe). 
Take a copper cent or other suitable 
article and soft-solder a screw to fit the 
lathe, and then wax it to the cork; get a 
cheap emery wheel, such as is used on 
sewing machines. Polish the edge on 
the zinc collar of the emery wheel (or use 
a piece of zinc). The other cork should 
be waxed to a penny and centered. 
Spectacle lenses may be cut on the same 
emery wheel if the wheel is attaclicd to 
the lathe so as to revolve Another 
method is to take a common piece of 
window glass (green glass is the best) 
and make a grindstone of that, using the 
flat surface tor grinding. Cement it on 
a large chuck, the glass being from 2 to 
2} inches in diameter. 

To Drill Optical Glass. — A graver 
sharpened to a long point is twisted 
between the fingers, 4nd pressed against 
the glass, the point being moistened 
from time to time with turpentine. 
When the hole is finished half way, the 
drilling should be commenced from the 
other side. The starting should be be- 
gun with care, as otherwise the graver 
IS likely to slide out and scratch the lens. 
It is advisable to mark the point of drill- 
ing with a diamond, and not to apply 
too great a pressure when twisting the 
graver. 

Lubricants for Glass Drilling. — I.-— 
Put garlic, chopped in small pieces, into 
spirit of turpentine and agitate the mix* 
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lure from time to time. Filter at the end 
of a fortnight, and when ^ou desire to 
pierce the glass dip your bit or drill into 
this tiquidi inking care to moisten it 
constnnlly to prevent the drill, etc., from 
becoming heated. 

lit — IMace a little alum in acetic acid» 
dip your drill into this and put a drop 
of it on the spot where the glass is to be 
pierced. 

GILDING GLASS. 

When it is desired to gild glass for 
decorative purposes use a solution of 
gelatin in hot water, to which an eaual 
quantity of alcohol has been added. 
'IMie glass to be gilded is covered with 
this solution and the gold leaf put on 
while wet. A sheet of soft cotton must 
be pressed and smoothed over the leaf 
until the gelatin below is evenly distrib- 
uted. This prevents spots in gilding. 
Careful apportionment of the gelatin is 
necessary. If too much be used, the gold 
may become spotted; if too little, the 
binding may be too weak to allow the 
gold to be polished. The glass should 
be cleaned thoroughly before gilding. 
After the gold leaf is put on the whole 
is allowed to dry for 10 or 20 minutes, 
when the luster of the gold can be raised 
by a cautious rubbing with cotton. Then 
another layer of gelatin is spread on with 
one stroke of a soft brush, and, if espe- 
cially good work be required, a second 
layer of gold is put on and covered as 
before. In this case, however, the gela- 
tin is used hot. After the gilding has 
become perfectly dry the letters or orna- 
mentation are drawn and the surplus 
gold around the edges is taken ,ofr. The 
gilding does not become thoroughly lixed 
until after several months, and until then 
rough handling, washing, etc., should be 
avoided. 

The best backing for glass gilding is 
asphaltum, with a Tittle lampblack, this 
to be mixed up with elastic varnish; 
outside finishing varnish is the be^t, as 
the addition of this material gives dur- 
ability. 

GLASS MANUFACTURING: 

See also Ceramics. 

The blue tint of the common poison 
bottle is got by the addition of black 
oxide of cobalt to the molten glass; the 
green tint of the actinic glass bottle is 
obtained in the same way by the ad- 
dition of potassium bichromate, which 
IS reduced to the basyloiis condition, and 
the amher tint is produced by tlie ad- 
dition of impure manganese dioxide, a 
superior tint being produced by suphur 
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in one form or another. The /ormufaa 
for various kinds of bottle glass, which 
indicate the general composition of 
almost all glasses, arc: 

White Glass for Ordinary Molded 
Bottles. — 


Sand 

Lime 

Carbonate of sodium. .. 
Nitrate of sodium 



Parts 

by. 

weight. 


White Flint Glass Containing Lead.— 


Sand 63' 

Lime 5 

Carbonate of sodium .... 21 

Nitrate of sodium .3 

Red lead 8^ 


Parts 

by. 

weight. 


Ordinary Green Glass for Dispensing 

Bottles. — 


Sand 63] Parts 

Carbonate of sodium .... 26 ]- by 

Lime llj weight. 

A mixture for producing a good green 
flint glass is much the same as that for 
the onlinary while flint glass, except that 
the lime, instead of being the purest, is 
ordinary slaked lime, and the sodium 
nitrate is omitted. Sand, lime, and 
sodium carbonate are the ordinary bases 
of glass, while the sodium nitrate is the 
decolorizing agent. 


Glass Refractory to Heat. — Fine sand, 
70 parts; potash, 30 parts; kaolin, 25 
parts. 


Transparent Ground Glass. — Take hold 
of the glass by one corner with an 
ordinary pair of fire tongs. Hold it in 
front of a clear fire, and heat to about 
98'^ F., or just hot enough to be held 
comfortably in the hand. Then hold 
the glass horizontally, ground side upper- 
most, and pour in the center a little 
photographer’s dry-plate negative var- 
nish. Tilt the glass so that the varnish 
spreads over it evenly, then drain back 
the surplus varnish into the bottle from 
one corner of the glass. Hold the glass 
in front of the fire again for a few minutes 
and the varnish will crystallize on its 
surface, making it transparent. The 
glass .should not be made too hot before 
the varnish is put on, or the varnish will 
not run evenly. This method answers 
very well for self-made magic-lantern 
slides. Ground glass may be made 
temporarily transparent by wiping with 
a sponge dipped in paraflSne or glycerine. 


WATER-TIGHT GLASS: 

Water-Tight Glass Roofs. — Glass roofs, 
the skeletons of which are constructed 
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of iron, are extremely difficult to keep 
water-tight, as the iron expands and 
contracts with atmospheric changes. 
To meet this evil, it is necessary to use 
an elastic putty, which follows the vari- 
ations of the iron. A good formula is: 
Two parts rosin and one part tallow, 
melted together and stirred together 
thoroughly with a little minium. This 
putty is applied hot upon strips of linen 
or cotton cloth, on top and below, and 
these are pasted while the putty is still 
warm, with one edge on the iron ribs and 
the other, about one-fourth inch broad, 
over the glass. 

Tightening Agent for Acid Receptacles. 

‘ — Cracked vessels of glass or porcelain, 
for use in keeping acids, can be made 
tight by applying a cement prepared in 
the following manner: Take finely sifted 
sand, some asbestos with short fiber, a 
Uttle magnesia and add enough con- 
centrated water glass to obtain a readily 
kneadable mass. The acid renders the 
putty firm and waterproof. 

PENCILS FOR MARKING GLASS: 

See also Etching and Frosted Glass. 

Crayons for Writing on Glass. — I. — 
The following is a goiMl formula: 

Spermaceti 4 parts 

Fallow 3 parts 

Wax 2 parts 

Red lead 6 parts 

Potassium carbonate. 1 part 

Melt the spermaceti, tallpw, and wax 
together over a slow fire, and when 
melted .stir in, a little at a time, the 
potassium carbonate and red lead, previ- 
ously well mixed. Continue the heat for 
20 or 30 minutes, stirring constantly. 
Withdraw from the source of heat, and let 
cool down somewhat, under constant stir- 
ring, at the temperature of about 180® F.; 
before the mixture commences to set, 
pour off into molds and let cool. The 
fatter may he made of bits of glass tubing 
of convenient diameter and length. 
After the mixture cools, drive the crayons 
out by means of a rod that closely fits 
the diameter of the tubes. 

II. — Take sulphate of copper, 1 part, 
and whiting, 1 part. Rt'duce these to a 
fine powder and mix wi*h w’ater; next 
roll tills paste into the shape of crayons 
and let dry. When it is desired to write 
on the glass use one of these crayons and 
wipe the traced designs. To make them 
reappear breathe on the glass. 

III. — Melt together, spermaceti, 3 
parts; talc. 3 parts, and wax. 2 parts. 
When melted stir in 6 parts of minium 


and 1 part of caustic potash. Continue 
heating for 30 minutes, then cast in suit- 
able molds. When formed and ready to 
be put away dust them with talc pbw- 
der, or roll each pencil in paraffine 
powder. 

PREVENTION OF FOGGING, DIM- 
MING, AND CLOUDING. 

I. — Place a few flat glass or porcelain 
dishes with calcium chloride in each 
window. This substance eagerly ab- 
sorbs all moisture from the air. The 
contents of the dishes have to be re- 
newed every 2 or 3 days, and the moist 
calcium chloride rigorously dried, where- 
upon it may be used over again. 

II. — Apply to the inside face of the 
lass a thin layer of glycerine, which 
oes not permit the vapor to deposit in 

fine drops and thus obstruct the light. 
Double glass mav also be used. In this 
way the heat of tne inside is not in direct 
contact with the cold outside. 

III. — By means of the finger slightly 
moistened, apply a film of soap of anv 
brand or kina to the mirror; then rub 
this off with a clean, dry cloth: the 
mirror will be as bright and clear as ever; 
breathing on it will not affect its clear- 
ness. 

TV. — Window glass becomes dull dur- 
ing storage by reason of the presence of 
much alkali. This can be avoided by 
taking sand, ICO parts; calcined sodium 
sulphate, 75; powdered marble, 50; and 
coke, 4 to 5 parts. About 3 parts of the 
sodium sulphate may be rcplac-d by an 
equal quantity of potash. 

FROSTED GLASS. 

1. — A frosted appearance may be 
given to glass by covering it with a 


mixture of 

Magnesium sulphate. 6 ounces 

r)exlriii 2 ounces 

Water 20 ounces 


When this solution dries, the magne- 
sium sulphate crystallizes in fine needles. 

IT-, — Another formula directs a strong 
solution of sodium or magnesium sul- 
phate, applied warm, and afterwards 
coated with a thin solution of acacia. 

ITT. — A more permanent “frost” mar 
be put on the glass by painting with 
white lead and oil. either smooth or in 
stipple effect. The use of lead acetate 
with oil gives a more pleasing effect, 
perhaps, than the plain white lead. 

ly.— If still greater permanency is 
desired, the glass may be ground by 
rubbing with some gritty substance. 
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V.-^For a tempornry frosting, dip a 
piece of dat raarljlc into glass cutler’s 
snarp sand, moistened wjlli warer; rub 
over the glass, liippmg 1 r<’(f iiently in 
sand and an a ter. it the fio.stiiig is re- 
quire<i very lino, hmsh ofT with emery 
and water. Mit l(»gether a strong, hot 
solution of Epsorn salt and a clear solu- 
tion of gum a.al)ir; apply warm. Or 
use a strong solution of sodium sulphate, 
warm, and when cool, wash with gum 
water. Or daub the glass with a lump 
of glazier's putty, carefully and uniform- 
ly, until the surface is equally covered. 
This i.s an e\crllcnt imitation of ground 
glass, and is not disturbed by ram or 
damp. 

VI . — This imitates ground glass: 


Sandarac. 
M aslic 
Ether 
Jien/ine 


ounces 
j ounce 
24 ounces 
IG to IcS ounces 


V’lT — Take w'hito lead ground i»' a mix- 
ture of J varnisli and 1 oil of turj>entinp, 
to whieh burnt Avhile vilriid and white 
sugar of load are added for drier. The 
paint must he prepared exceedingly thin 
and applied to the glass evenly, u.sing 
a broad brush, if the windows require 
a new coat, the old one is first removed 
l>y the use of a .strong Ive, or else apply 
a mixture of hydrochloric acid, 2 parts; 
vit'iol, 2 parts; copper sulphate, 1 part; 
and gum arahic 1 part, by megms of a 
brush. The production of this imitation 
frosting jiitails little expen.'^e and is of 
special advantage w hen a temporary use 
of the glas.s i^ desired. 

VITT. — A little Epsom salt (Viiilpliate of 
magne.sia) stirred in beer with a small 
dose of dextrin and applied on the panes 
hv means of a sponge or a brush permits 

obtaiiimg mat panes. 

Hoarfrost Glass. — The feathery foams 
traced by frost on the inside of the 
windows in cold weather may be imit-ited 
as follow s: 

The surface is first grouml either by 
sand-blast or the ordinary method, and 
is then covered with a sort of \arnisli. 
On being dried either in the sun or by 
artificial heat, the varnish contracts 
strongly, taking with it the particles of 
glass fo w hich it adheres; and ns the con- 
traction takes places along definite lines, 
the pattern given by the removal of the 
p.nrticics of glass re.sernhles very closely 
the branching cry.stnls of frostwork. A 
single coat gives a small, delicate cfTert, 
while a thick tilin, formeil )>y putting on 
*2, 3 or more coats, contracts so strongly 
IE to Droducc a large auJ bold design. 


By using colored glass, a natlein in 
half-tint may be made on llic ( i ored 
ground, and aftiT der n»-.iti ig white ^.'lass, 
the back miy be silwred or gilded. 

Engraving, Matting, and Frosting. — 
Cover the wilii a l.iyer of wax or of 

AMriiisb on which the dcMgns are IraceO 
with a graver or peri-point: next, liydro- 
fluoric arid is poured oil the tracings. 
This acid is very dangerous to handle, 
wdiile the following process, though fur- 
nishing the same results, docs not present 
this drawbaek: Take powdered nuoride 
of lime, 1 p.irt, and sulphuric acid, 2 [)arts. 
Make a homogeneous paste, which is 
sprea.^ oil tlic parts reser\ed for the 
engraving or frosting. At the end of 
3 or 4 hours wash with water to remove 
the acid next with alcohol to take oil 
the varnish, or with essence of turpen- 
tine if wax has been employed for slop- 
ping off. 


To Render Window Panes Opaque. — 

I. — Panes ma} be rendered ma,t and 
non-transparent by painting them on one 
side with a lu]iiid prepared by grinding 
whiling with potash w aler-glass solution 
Alter one or Iavo applications, the panes 
are perfectly opaq je, w bile admitting the 

II. — Paint the panes with a solution of 


Dextrin . . . 
Zme vitriol. . 
Hitter salt. . . 
In water. . . . 


200 '! 

soo 

300 

2 , 000 , 


Paris 

l>y 

w eight. 


III. — For deadening pnne.s already set 
in frames the following is suitable: Dis- 
solve 1 part of wav in 10 parts of oil ol 
turpentine, adding 1 part of varnish and 
1 part of sieeati\e. \^Ilh this mixture 
coat the panes on the outsiiie and dab, 
while still wet, with a nad of cotton 
wadding. If desired small quantities of 
Paris blue, madder lake, etc., may be 
added to tiie wax solution. 

IV. — For deadening Aviiidow nnnes in 
factories and work-^hops; "J'o oecswa* 
di.ssolved in oil of turpen»iiie, add some 
dryer and varnish to obtain a quicker 
drAing and liardcning. After the win- 
dow pane has been coated with this 
mixture on the outside, it is ilabbcd 
uniformly with a pad of watldmg. The 
wax may be tintetl with glazing colors. 

Frosted MiiTOi^. — I. — Cover with a 
solution of Epsom salts in stale beer; 
apply with a sponge tp the mirror, first 
wiping it clean niul dry. On drying, the 
Epsoui salt cry.stalli/es, giving very hand- 
some frosted effects, but the solution 
must not be applied on humid day# 
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when the glass is liable to be damp, for 
in that case the effect will be a blurred 
one. When it is desirable to remove 
the coating, lukewarm water will serve 
the purpose without damage to the 
luster of the mirror. 

II. — The following mixture, when 
applied to a mirror and left to dry, will 
form in many shapes, all radiating from 
a focus, this focus forming anywhere on 
the glass, and when all dry tends to form 
a most pleasing object to the eye. 

Sour ale 4 ounces 

Magnesium sulphate. 1 ounce 

Put on the mirror with a small, clean 
aponge and let dry. It is now ready 
for the artist, and he may choose his own 
colors and subject. 

Crystalline Coatings or Frostwork on 
Glass or Paper. — Dissolve a small quan- 
tity of dextrin (gum arabic and trag- 
acanth are not so suitable) in aqueous 
salt solution as concentrated as possible, 
for instance, in sulphate of magnesia 
(bitter salt), sulphate of zinc or any 
other readily crystallizing salt; filter the 
solution througn white blotting paper 
and coat glass panes uniformly thin with 
the clear filtrate, using a fine, broad 
badger brush; leave them lying at an 
ordinary medium temperature about one- 
quarter hour in a horizontal position. 

As the water slowly evaporates during 
this short time, handsome crystalline 
patterns, closely resembling frostwork, 
will develop graduallv on the glass panes, 
which adhere so firmly to the glass or the 
paper (if well-sized glazed paper had 
oeen used) that they will not rub ofif 
easily. They can be permanently fixed 
by a subsequent coat of alcoholic shellac 
solution. 

Especially handsome effects are pro- 
ducea with colored glass panes thus 
treated, and iu the case of reflected light 
by colored paper. 

For testing crystals as regards their 
optical behavior, among others their 
behavior to polarized light, it is sufficient 
to pour a solution of collodion wool 
(soluble peroxide lime for the prepara- 
tion of collodion) over the surface of 
gla.ss with the crystalline designs, and to 

f mll off the dry collodion film care- 
ulW. If this is done cautiously it is not 
difficult to lift the whole crystalline 
group from the glass plate and to in- 
corporate it with the glass-like, thin 
collodion film. 

REMOVING WINDOW FROST. 

Here are fourteen methods of prevent- 
ing frost on windows, arranged in the 


order of their efiScacv: l,Flameof analco* 
hoi lamp; 2, sulphuric acid; 3, aqua 
ammoni.a; 4, glycerine; 5, aqua rema; 6, 
hydrochloric acid; 7, benzine; 8, nydri- 
oaic acid; 9, boric acid; 10, alcohol; 11, 
nitric acid; 12, cobalt nitrate; 13, in- 
fusion of nutgalls; 14, tincture of ferrous 
sulphate. Ry the use of an alcohol lamp 
(which, of course, has to be handled with 
great care) the results are immediate, 
and the effect more nearly permanent 
than by any other methods. The sul- 
phuric acid application is made with a 
cotton cloth swab, care being taken not 
to allow any dripping, and so with all 
other acids. The effect of the aqua 
ammonia is almost instantaneous, but the 
window is frosted again in a short time. 
With the glycerine there are very gor d 
results — but slight stains on the windjw 
which may be easily removed. 

The instructions for glycerine are: 
Dissolve 2 ounces of glycerine in 1 quart 
of 62 per cent alcohol contairmg, to 
improve the odor, some oil of amber. 
When the mixture clarifies it 's rubbed 
over the inner surface of the gb.ss. This, 
it is claimed, not only prevents the 
formation of frost, but also prevents 
sweating. 

To Prevent Dimming of Eyeglasses, 
etc. — Mix olein-potash .ocap with about 
3 per cent of glycerine and a little oil 
turpentine. Similar mixtures have also 
been recommended for polishing physi- 
cians’ reflectors, show-windows, etc., to 
prevent dimming. 

WRITING ON GLASS: 

See also Etching and Inks. 

Composition for Writing on Glass. ^ 
To obtain mat designs on glass, take 
sodium fluoride, 35 parts; potassium .sul- 
hate, 7 parts; zinc chloride, 15 parts; 
ydrochloric acid, 05 parts; distilled 
water, 1,000 parts. Dissolve the sodium 
fluoride and the potassium sulphate in 
half the water; dissolve the zinc chloride 
in the reinaining water and add the 

hydrochloric acid. Preserve these two 

solutions separately. For use. mix a 
little of each solution and write on the 
glass with a pen or brush. 

Ink for Writing on Glass. — 

Shellac 20 parts 

A-lcohol 150 parts 

Borax 35 parts 

Water 250 parts 

Water - soluble dye silfficient to 
color. 

Dissolve the shellac in the alcohol, the 
borax in the wat^r, and pour the sheila 
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solution slowly into that of the borax. 
Then aJd the coloring matter previously 
dissolved in a little water. 

GLASS SUBSTITUTE 
(Duro-Glass): 

Celluloid scrap 8 to 4 ounces 

Acetone 1 quart 

Use scrap celluloid such as can be had 
from automobile repair shops, film ex- 
changes or other users of celluloid. 
Break the celluloid into small pieces, 
place in a mason jar and fill the jar with 
acetone. Screw the top on tight to pre- 
vent evaporation. 

Acetone is very inflammable, so keep it 
away from open flame and sparks of any 
kind. Set Jar in a cool place and shake 
it frequently for about 24 hours, after 
which the celluloid should be dissolved. 
The mixture when complete, should be 
ibout the consistency of ordinary mixed 
paint. If it is too thick, add more ace- 
tone. It may be colored, if desired, by 
adding a little aniline dye and blending 
thoroughly. 

To apply the coating use ordinary un- 
painted wire window screening. 

Do work if possible in the open air to 
allow fumes to escape. Pour solution in 
a trough, wood or metal, long enough to 
accommodate width of screen, run screen 
through solution slowly, holding the 
screen that has been inunersed upright 
so it will drain off surplus solution back 
into tank. If the solution is of proper 
consistency work will turn out perfectly. 

When mixture starts to dry it appears 
dirty and greasy, but after it is thor- 
oughly dry the surface will clear up and 
each square will be filled with a thin cel- 
luloid film. After it is dry the Duro- 
Glass may be cut, rolled and tacked in 
place, the same as before the screen was 
treated. It is used for sun parlors, sum- 
mer camps, sleeping porches, barns, poul- 
try houses, greenhouses, etc. 

Glazes 

(See also Ceramics, Enamels, Paints, 
and Varnishes.) 

Glazes for Cooking Vessels. — Melt a j 
frit of red lead, 22.9 part.s (by weight); j 
crystallized boracic acid, .‘11 parts; 
enamel soda. 42.4 parts; cooking salt, 10 
parts; gravel, 12 parts; feldspar, 8 parts. 
According to the character of the clay, 
this frit is mixed with varying quantities 
of sand, feldspar and kaolin, in the 
following manner: 


Frit 84 84 84 84 

Red lead 1.5 1.5 1.5 1.5 

Gravel 8 6 3 

Feldspar 2 5 8 


Kaolin, burnt. 6,5 6.5 6.5 6.5 

Glazes which are produced without 
addition of red lead to the frit, are pre- 
pared as follows. Melt a frit of the 
following composition: Red lead, 22.9 
part.s (by weight); boracic acid in 
crystals, 24. {J parts; enamel soda, 37.1 
parts; calcined potash, 6.9 parts; cook- 
ing salt, 10 parts; chalk, 10 parts; gravel, 
12 parts; feldspar, 8 parts. 

From the frit the following glazes are 
prepared; 

Frit 86.5 86.5 86.6 86.5 

Gr-avcl 7 4.5 3 

Feldspar .... 2.5 4 7 

Kaolin, burnt. 6.5 6.5 6.5 6.5 

Glazing on Size Colors. — The essential 
condition for this work is a well-sized 
foundation. For the glazing paint, size 
is likewise used as a binder, but a little 
dissolved soap is added, of about the 
strength employed for coating ceilings. 
Good veining can be done with this, and 
a better effect can be produced in execut- 
ing pieces which are to appear in relief, 
such as car-touchp, masks, knobs, etc., 
than with the ordinary means. A skill- 
ful grainer mav also impart to the work 
the pleasant luster of natural wood. 
The same glazing method is applicable 
to colored paintings. If the glazing 
colors are prepared with wax, dissolvea 
in French turpentine, one may likewise 
daze w ith them on a size-paint ground. 
Glazing tube-oil colors thinned with 
turpentine and siccative, are also useful 
for this purpose. For the shadows, 
asphalt and Van Dyke brown are recom- 
mended, while the contour may be 
painted with size-paint. 

Coating Metallic Surfaces with Glass. 
— Metallic surfaces may be coated with 
glass by melting together 125 parts (by 
weight) of flint-gla.ss fragments, 20 parts 
of .sodium carbonate, and 12 parts of 
boracic acid. The molten mass is next 
poured on a hard and cold surface, stone 
or metal. After it has cooled, it is pow- 
dered. Make a mixture of 50° Re. of this 
powder and sodium silicate (water 
glass). The metal to be glazed is coated 
with this and heated in a muffle or any 
other oven until the mixture melts and 
can be evenly distributed. This glass 
coating adheres firmly to iron and steel. 

Glaze for Bricks. — A glazing coJor for 
bricks patented in Germany is a compo- 
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flition of 12 parts (by weii|[ht) lead; 4 parts 
litharge; S parts quartzose sand; 4 parts 
white argillaceous earth; 2 parts kitchen 
salt; 2 parts hnely crushed glass, and 1 
part saltpeter. These ingredients are 
all reduced to a poAvder and then mixed 
with a suitable quantity of water. The 
color prepared in this manner is said to 
possess great durability, and to impart a 
nne luster to the b cks. 

GLAZES FOR LAUNDRY: 

See Laundry Preparations. 

GLOBES, HOW TO COLOR: 

See Glass-Coloring. 

GLOBES, PERCENTAGE OF LIGHT 
ABSORBED BY: 

See Light. 

GLOBES, SILVERING OF: 

See Mirrors. 

GLOSS FOR PAPER: 

See Paper. 

Glue 

(Formulas for Glues and methods of 
manufacturing Glue will be found under 
Adhesives. ) 

GLUE, TO PREVENT FROM 
CRUSTING IN GLUE POTS: 
Clean glue pot thoroughly and then 
wipe entire inside of glue pot with a 
handful of waste prcviou.sly soaked in 
any light mineral oil. As oil and glue 
will not mix the film of oil »n the sides 
of the glue pot keeps the glue from stick- 
ing to and **crustiDg up.” 

Rendering Glue insoluble in Water. — 
Stuebling finds that tin iku.iI inivturc of 
bichromate and glue when used in (he 
ordinary way does not possess tlie wat^'r- 
proof properties with uliieh it is gener- 
ally credited. If mixed in tlie d.iylight, 
it sets hard before it can be applied to 
the surfaces to he glued, and it mixed 
and applied in the dark room it remains 

I *ust as soluble as ordinary glue, the 
ight being unable to penetrate the in- 
terior of the joint.s. Neither is a mixture 
of linseed oil and glue of any n<c for this 
purpose. Ilappcning to upset a strong 
solution of alum — prepared for wood 
staining — into an adjacent glee pot, lie 
stirred up the two together out of 
curiosity and left them. Wishing to use 
the glue a few days later, lie* trier! to 
thin it down with water, but niisncee'^s- 
fully. the glue having set to a waterproof 
ma.ss. Fresh glue was then niixeil willi 
vliim solution and used to join tuo 
nieces of wood, these re.sisting the action 
oi the water completely. 


To Bleach Glue. — Dissolve the glue ill 
water, by heat, and while hot, add a 
mixture in equal parts of oxalic acid and 
zinc oxide, to an amount equal to about 
1 per cent of the glue. Atter the color 
has been removed, strain through muslin. 

Method of Purifying Glue.— The glue 
is soaked in cold Avatcr and dissolved m a 
hot 25 per cent solution of magnesium 
sulphate. The hot solution is filtered* 
and to the filtrate is added a 25 per cent 
solution of magnesium sulphate con- 
taining 0.5 per cent of hydrochloric acid 
(or,- if necessary, sulphuric acid). A 
white flocciilent prcc’pitate is obtained 
which is diflicuft to filter. The re- 
mainder of the glue in the saline solution 
is extracted by treatment with magnesium 
sulphate. 

The viscous matter is washed, then 
dis.solved in hot water, and allowed to 
cool, a quantity of weak alcohol acid- 
ulated by 1 per cent of liydrocJiloric acid 
being added just before the muss solidi- 
fies. From 2 to .3 parts, by volume, of 
strong alcohol (methyl or ethyl) are 
then added and the solution filtered, 
charcoal Ixu’ng used if necessary. The 
glue is finally procipitatc<! from this 
solution by nciitrali/ing with ammonia 
and washing with alcohol or Avater. 

To Distinguish Glue and Other Ad- 
hesive Agents. — The product to be ex- 
amined is Jieated with liydrofliioric acid 
(50 per cent). If l)ono glue is present in 
any reasonable quantity, an intense odor 
of butyric acid arises at once, similar 
to that of Liinburger cliec.-.c. But if 
dextrin or gum arable is present, only 
an odor of dextrine or fliiorhydric acid 
Avill be j)erce])tible. Conduct the re- 
action with small quantities; otherwise 
the srncll w ill be .so strong that it is hard 
to reiuov^e from the room. 

GLUE CLARIFIER: 

See Gelatin. 

Glycerine 

Recovering Glycerine from Soap Boil- 
er’s Lye. — i. — (iiyecriue is obtained as 
a by-product in niakiiig soap. For 
many y»Mis the lyes were thrown away 
as Avaste, but now consi<lerable quantities 
of glycerine .irc rccoAored, bicli are 
much used in making explosive cem- 
poiirufs. 

When a metallic salt or one of the 
alkalies, as caustic sod.n, is added to 
talloAv, a stenrite of the metal (eoinnion 
soap is stearite of sodiiun) is formed, 
whereby the gl^eeriiic is eliminated. 
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This valuable by-product is contained in 
the waste lye, and has formed the sub- 
ject of several patents. 

Draw the lye off from the soap-pans; 
this contains a large quantity of water, 
some salt and soap and a small quantity 
of glycerine, and the great trouble is to 
concentrate the lye so that the large 
q|uantity of water is eliminated, some- 
times 10 to H days being occupied in 
doing this. The soap and salt are easily 
removed. 

To remove the soap, run the lye into a 
scries of tanks alternating in size step- 
like, so that as the first, w'hich should be 
the largest, becomes full, the liquor will 
flow into the second, from that into the 
third, and so on; by this arrangement 
the rosinous and albuminous matters 
will settle, and the soap still contained 
in the lyes will float on tJie surface, from 
which it is removed by skimming. 

After thus freeing the ^ye of the solid 
impurities, convey toe purified lye to the 
glycerine recovering department (wooden 
troughs or pipes may be used to do this), 
and after concentrating by heating it in a 
steam-jacketed boiler, and allowing it to 
cool somewhat, ladle out the solid salt 
that separates, and afterwards con- 
centrate the lye by allowing it to flow 
into a tank, but before doing so let the 
fluid come in contact wdth a hot blast of 
air or superheated steam, whereby the 
crude discolortyl glycerine is obtained. 
This is further purified bv heating with 
animal charcoal to decolorize it, then 
distilling several times in copper stills 
with superheated steam. Tne chief 
points to atten<l to are: (1) The neutral- 
izing and concentrating the lye as much 
as possible and then .separating the salts 
and solid matters; (^) concentrating the 
purified lye, and mixing this fluid with 
oleic acid, oil, tallow, or lard, and heating 
the mixture to 338° F., in a still, by steam, 
and gradually raise the heat to 372° F.; 
(3) stirring the liquor while being heated, 
and allowing the aqueous vapor to es- 
cape, and when thus concentrated, sa- 
ponifying the liquid with lime to elimi- 
nate the glycerine; water is at the same 
time exp^lcd, but this is removed from 
♦he glycerine by evaporating the mix- 
ture. 

II. — In W. E. Garrigucs’s patent for 
the recovering of glycerine from spent 
soap lyes, the lifjiiid is neutralized with a 
mineral acid, ana after separation of the 
insoluble fatty acids it is concentrated 
an<l then, freed from mineral salts and 
volatile fatty acids, and the concentrat- 
ed glycerine solution treated with an 
alkaline substance and distilled. Thus 


the soap lye may be neutralised with 
sulphuric acid, and aluminum sulphate 
added to precipitate the insoluble fatty 
acids. The filtrate from these is con- 
centrated and the separated mineral 
salts removed, after which barium 
chloride is added and then sufficient 
sulphuric acid to liberate the volatile 
fatty acids combined with the alkalL 
These acids are partially enveloped in 
the barium sulphate, with which they 
can be separated from the liquid by 
filtration, while the remaining portion 
can be expelled by evaporating the 
liquid in a vacuum evaporator. Finally, 
the solution is treated ^ with sodium 
carbonate, and the glycerine distilled. 


Glycerine Lotion. — 

Glycerine 4 ounces 

Essence bouquet .... I ounce 

Water 4 ounces 

Cochineal coloring, a sufficu 
quantity. 


(See also Cosmetics for Glycerine 
Lotions.) 

GLYCERINE APPLICATIONS: 

Sec Cosmetics. 

GLYCERINE AS A DETERGENT: 

See Cleaning Preparations and Meth* 
ods. 

GLYCERINE PROCESS: 

See Photography. 

GLYCERINE SOAP: 

See Soap. 

GLYCERINE DEVELOPER: 

See Photography. 

Gold 

(See also Jewelers' Formulas.) 

Gold Printing on Oilcloth and Imita- 
tion Leather. — Oilcloth can very easily 
be gilt if the right degree of heat is 
observed. After the engraving has been 
put in the press, the latter is heated 
slightly, so tnat it is still possible to lay 
the palm of the hand on the heated plate 
without anv unpleasant sensation. Go 
over the oilcloth with a rag in which a 
drop of olive oil has been rubbed up, 
which gives a greasy film. No priming 
with white of egg or any other priming 
agent should be done, since the gold leaf 
would .stick. Avoid sprinkling on gild- 
ing powder. The gold leaf is applied 
directly on the oilcloth; then place in the 
lukewarm press, saueezing it down with 
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a quick jerky motion and opening it at 
once. If the warm plate remains too 
long on the oilcloth, the gold leaf will 
stick. When the impression is done, the 
ff^old leaf is not swept off at once, but 
tne oilcloth is first allowed to cool com- 
pletely for several minutes, since there 
18 a possibility that it has become slightly 
softened unefer the influence of the heat, 
especially at the borders of the pressed 
figures, and the gold would stick there 
if swept off immediately. The printing 
should be sharp and neat and the gold 
glossy. For bronze printing on oilcloth, 
a preliminary treatment of printing with 
varnish ground should be given. The 
bronze is dusted on this varnish. 

Imitation leather is generally treated 
in the same manner. The tough paper 
substance is made to imitate leather 
perfectly as regards color and press- 
ing, especially the various sorts ol calf, 
but the treatment in press gilding differs 
entirely from that of genuine leatlicr. 
The stuff does not possess the porous, 
spongy nature of leather, but on the 
contrary is very hard, and in the 
course of manufacture in stained-paper 
factories is given an almost waterproof 
coating of color and varnish. llence 
the applied ground of white of egg pene- 
trates but .slightly into this substance, 
and a thin layer of white of egg remains 
on the surface. The consequence is 
that in gilding the gold leaf is prone to 
faTecome attached, the ground of albumen 
being quickly dissolved under the action 
of the neat and put in a soft sticky state 
even in places where there is no en- 
graving. In order to avoid this the 
ground is either printed only lukewarm, 
or this imitation leather is not primed at 
all, but the gold is applied immediately 
upon going over the surface with the oily 
rag. Print with a rather hot r>rcs.s, with 
about the same amount of iicat a.s is 
employed for printing shagreen and 
title paper. A quick jerky printing, 
avoiding a long pressure of the plate, is 
necessary. 

Liquid Gold. — Take an evaporating 
dish, put into it 880 parts, by weight, of 
pure gold; then 4,400 parts, by weight, of 
muriatic acid, and 3,520 parts, by weight, 
nitric acid; place over a gas flame 
until the gold is di.ssolved. and then add 
to it 22 parts, by weight, of pnre tin; 
when the tin is dissolved add 42 parts, by 
weight, of butter of antimony. I.et all 
remain over the gas until the mixture 
begins to thicken. Now put into a glass 
and test^ with the hydrometer, which 
should give about 1.800 specific gravity. 


Pour into a large glass and fill up with 
water until the hydrometer shows 1090: 
pour all the solution into a chemical pot 
and add to it 1,760 parts, by weight, 
bal.sam of sulphur, stirring well all the 
while, and put it over the gas again; in 
an hour it should give, on testing, 
125® F.; gradually increase the heat up 
to 185® F., when it should be well stirred 
and then left to cool about 12 hours. 
Pour the watery fluid into a large vessel 
and wash the dark-looking ma.ss 5 or 6 
times with hot water; save each lot of 
water as it contains some portion of gold. 
Remove all moisture from the dark ma.^s 
by rolling on a slab and warmmj before 
the fire occasional iy so as to keep it soft. 
When quite dry add 2} times ils weight 
of turpentine and put it over a small 
flame for about 2 hours; then slightly in- 
crease the heat for another hour and a 
half. Allow this to stand about 24 hours, 
and then take a glazecj bowl and spread 
over the bottom of it 1,760 parts, by 
weight, of finely powdered bismuth; pour 
the prepared gold over it in several 
places. Now take a vessel containing 
water and place inside the other vess^ 
containing the gold, and heat it so as to 
cau.se the water to boil for 3 hours; allow 
it to remain until settled and pour off 
the gold from the settlings of the bis- 
muth, and try it; if not quite right coit- 
linue the last proces.w with bismuth until 
good; the bismuth causes the gold to 
adhere. 

Preparation of Balsam of Sulphur. — 
Tixke IG parts oil of turpentine; 2A parts 
spirits of turpentine; 8 parts flour of 
sulphur. 

Place all in a chemical pot and heat 
until it boils; continue the boiling until 
no sulpliiir Ctin be seen in it; now remove 
from tlie heat and thin it with turpentine 
until about the thickness of treacle, then 
warm it again, stirring well; allow it to 
cool until it reaches 45° F., then test it 
with the hydrometer, and if specific 
gravity is not 995 continue the addition of 
turpentine and warming until correct, 
let it thoroughly cool, then bottle, keep- 
ing it air-tight. 

To Purify Bismuth — Take 6 parts 
bisinutli metal, j pari .saltpeter. Melt 
together in a biscuit cup, pour out on to 
a slab, ami take away all dirt, then grind 
into a fine powder. 

To Recover the Gold from the Re- 
mains of the Foregoing Process. — Put 
all the “watery” solutions into a large 
vessel and mix with a filtered saturated 
solution of copperas; this will cau 
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a precipitate of pure metallic ^fold to 
gradually subside; wash it with cold 
water and dry in an evtiponiting dish. 

All rags and settlings that are thick 
should be burnt in a crucible until a 
yellow mass is seen; then take this and 
dissolve it in 2 parts muriatic acid and 1 
part nitric acid. ^ Let it remain in a porce- 
lain dish until it begins to thicken, and 
crystals form on the sides. Add a little 
nitric acid, and heat until crystals again 
form. Now take this and mix with cold 
water, add a solution of copperas to it 
and allow it to settle; pour off the water, 
and with fresh water wash till quite free 
from acid. The gold may then be Used 
again, and if great care is exercised 
almost one-half the original quantity 
may be recovered. 

The quantities given in the recipe 
should produce about 13 to 15 parts of 
the liquid gold. It does not in use require 
any burnishing, and should be fireil at rose- 
color heat if desired it can be fluxed 
with Venice turpentine, oil of lavender, 
or almonds. 

Treatment of Brittle Gold. — I. — Add 
to every 100 parts, by weight, 5 to 8 parts, 
by weight, of cupric chloride ami melt un- 
til the oilv layer which forms has disap- 
peared. Then pour out, and in most 
cases a perfectly pliable gold will have 
been obtained. If this should not be the 
case after the first fusion, repeat the oper- 
ation wdth the same quantity of cupric 
chloride. The cupric chloride must be 
kept in a well-closed bottle, made light 
with paraffine, and in a dry place. 

II . — Pass chlorine gas through the 
molten gold, by which treatment most of 
the golJ which has otherwise been set 
aside as unfit for certain kinds of work 
may be redeemed. 

Assaying of Gold. — To determine the 
presence of gold in ores, etc., mix a 
small quantity of the finely powdered 
ore in a flask with an equal v dumeof 
tincture of iodine, shake repeatedly and 
well, and leave in contact about 1 nour, 
with repeated shaking. Next allow the 
mixture to deposit and dip a narrow 
strip of filtering paper into tne solution. 
Allow the paper to absorb, next to dry; 
then dip it again into the solution, re- 
peating this 5 to 6 times, so that the 
filtering paper is well saturated and im- 
pregnated. The strip is now calcined, 
as it were, and the ashes, if gold is 
present, show a purple color. The 
coloring disappears immediately if the 
ashes are moistened with bromine water. 
The same test may also be modified 
as follows: Covej the finely pulverized 


ore with bromine water, shake well and 
repeatedly during about 1 hour of the 
contact, and filter. Now add to the 
solution stannic protochloride in solution, 
whereby, in case gold is present, a purple 
color (gold purple of Cassius) will at 
once appear. In ease the ore to be 
as.sayed contains sulphides, it is well to 
roast the ore previously, and should it 
contain lime carbonate, it is advisable to 
calcine the ore before in the presence of 
ammonium carbonate. 

Gold Welding. — Gold may be welded 
together with any metal, if the right 
methods are employed, but best with 
copper. Some recipes for welding agenta 
are here given. 

I. — Two parts by weight (10 ouncea 
equal 1 pound) of green vitriol; 1 part 
by weight (16 ounces equal 1 pound) of 
saltpeter; 6 parts by weight (16 ounces 
equal 1 pound) of common salt; 1 part 
by weight (16 ounces equal 1 pound) of 
black manganic oxide or pulverized, 
and mixed with 48 parts by weight (16 
ounces equal 1 pound) of good welding 
sand. 

II. — Filings of the metal to be used in 
welding are mixed with melted borax in 
the usual proportion. To be applied in 
the thickness desired. 

III. — A mixture of 338 parts of 
sodium phosphate and 124 parts of 
boracic acid is used when the metal is 
at dark-red heat. The metal is then to be 
brought to a bright-red heat, and ham- 
mered at the same time. The metal 
easily softens at a high temperature, and 
a wooden mallet is best. All substances 
containing carbon should be removed 
from the surface, as success depends upon 
the formation of a fusible copper phos- 
phate, which dissolves a thin layer of 
oxide on the surface, and keeps the latter 
'D good condition for welding. 

To Recover Gold-Leaf Waste. — To re- 
cover the gold from color waste, gold 
brushes, rags, etc., they are burned up to 
ashes. The ashes are leached with 
boiling water contaiiTtUg hydrochloric 
acid. The auriferous residuum is then 
boiled with aqua regia (1 part nitric 
acid and 3 parts hydrochloric acid), 
whereby the gold is dissolved and gold 
chloride results. After filtration and 
evaporation to dryness the product is 
dissolved in water and precipitated with 
sulphate of protoxide or iron. The pre- 
cipitated gold powder is purified with 
hydrochloric acid. 

Gold from Acid Coloring Baths. — I. — 
Different lots aro to he poured together 
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and the gold in them recoTered. The 
following method is recommended: 
Dissolve a handful of phosphate of iron 
in boiling water, to which liquor add 
the ^ coloring baths, wherebv small 
articles of gold are precipitated. Then 
raw off the water, being careful not to 
dissolve the auriferous sediment at the 
bottom. Free this from all traces of acid 
by washing with plenty, of boiling water; 
it will require 8 or 4 separate washings^ 
with sumcient time between each to 
allow the water to cool and the sediment 
to settle before pouring off the water. 
Then dry in an iron vcsj^ by the fire and 
fuse in a covered skittlepot with a flux. 

II. — The collected old coloring baths 
are poured into a sufliciently large pot, 
an optional quantity of > nitro-muriatic 
acid IS added, and the pot is placed over 
the fire, during which time the fluid is 
stirred with a wooden stick. It is taken 
from the fire after a while, diluted largely 
with rain water and filtered through 
coarse pi^er. The gold is recovered 
from the filtered solution with a solution 
of green vitriol which is stored in air- 
tight bottles, then freshened with hot 
water, and finally smelted with borax 
and a little saltpeter. 

Parting^ with Concentrated Sulphuric 
Acid. — It is not necessary scrupulously to 
observe the exact proportion of the gold 
to the silver. After having prepared the 
auriferous silver, place it in a quantity of 
concentrated sulphuric acid contain^ in 
a porcelain vessel, and let it come to a 
violent boil. When the acid has either be- 
come saturated and will dissolve no more, 
or when solution is complete, remove 
the dissol viug vessel from the fire, let it cool, 
and, for the purpose of clarifying, pour 
dilute sulphuric acid into the solution. 
The dissolved silver is next carefully 
decanted from the gold sediment upon 
the bottom, another portion of con- 
centrated acid is poured in, and the gold 
is well boiled again, as it will still contain 
traces of silver; this operation may be 
repeated as often as is deemed necessary. 
The solution, poured into the glass iars, 
is well diluted with water, and the silver 
is then precipitated by placing a sheet 
of copper in the solution. The precipi- 
tate is then freshened with ho^ water, 
which may also be done by washing upon 
the filter; the gianulated silv?r (sulphate 
of silver) is pressed out in linen, dried 
and smelted. The freshened gold, after 
drying, is first smelted with bisulphate of 
soda, in order to convert the last traces 
of silver into sulphate, and then smelted 
with borax and a little saltpeter. 


To Remove Gold from Silver.— I.— 
Gold is taken from the surface of silver 
by spreading over it a paste, made of 
powdered saT ammoniac with aqua fortis 
and heating it till the matter smokes and 
is nearly dry, when the gold may be 
separated by rubbing it with the scratch 
brush. 

II. — The alloy is to be melted and 
poured from a neight into a vessel ok 
cold water, to which a rotary motion is 
imparted, or else it is to be poured 
through a broom. By this means the 
metal is reduced to a fine granular con- 
dition. The metallic substance is then 
treated with nitric acid, and gently 
heated. Nitrate of silver is produced, 
which can be reduced by any of the 
ordinary methods; while metallic gold 
remains as a black sediment, which must 
be washed and melted. 

Simple Specific Gravity Test.— A cer- 
tain quantity of the metal is taken and 
drawn out into a wire, which is to be 
exactly of the same length as one from 
fine silver; of course, both must have 
been drawn through the same hole, 
silver being nearly i lighter than gold, 
it is natural that the one of fine silver 
must be lighter, and the increased weight 
of the wire under test corresponds to the 
percentage of gold contained in it. 

To Make Fat Oil Gold Size. — First thin 
up the fat oil with turpentine to workable 
condition; then mix a little very finely 
ground pigment with the gold size, about 
as much as in a thin priming coat. Make 
the size as nearly gold color as is con- 
venient; chrome ywlow tinted with ver- 
milion is as good as anything for this pur- 
pose. Then thin ready for the brush with 
turpentine, and it will next be in order to 
run the size through a very fine strainer. 
Add japan, as experience or experiment 
may teach, to make it dry tacky about 
the time the leaf is to be laid. Dry slow* 
ly, because the slower the size dries, the 
longer it will hold its proper tackiness 
when it is once in that condition. 

To Dissolve Copper from Gold Articles. 
—Take 2 ounces of proto-sulphate of 
iron and di.ssolve it in J a pint of water, 
then add to it in powder 2 ounces of 
nitrate of pota.sh; boil the mixture for 
some time, and afterwards pour it into a 
shallow vessel to cool and crystallize; 
then to every part of tlie crystallized salt 
add 8 ounces of muriatic acid, and 
preserve in a bottle for use. Eoual 
arte of the above preparation ana of 
^ oiling water is a good proportion to use 
in dissolving copper, or i nart by weight 
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Oi nitric acid may be used to 4 parts by 
weight of boiling water as a substitute. 

GOLD PURPLE. 

I. — The solution of stannous chloride 
necessary for the preparation of gold 
purple is produced by cfissolving pure tin 
in pure hydrochloric acid (free from iron), 
in such a manner that some of the tin re- 
mains undissolved, and evaporating the 
solution, into which a piece of tin is laid, 
to crystallization. 

II. — Recipe for Pale Purple. — Dis- 
solve 2 parts by weight of tin in boiling 
aqua regia, evaporate the solution at a 
moderate heat until it becomes solid, 
dissolve in distilled water and add 2 
parts by weight of a solution of stannous 
chloride (speciuc gravity 1.7) dilute with 
9,856 parts by weight of water, slir into 
the liquid a solution of gold chloride 
prepared from 0.5 parts by weight of 
gold end containing no excess of acid 
(the latter being ijrought about by 
evaporating the solution of gold chloride 
to dryness and heating for some time to 
about 320^ F.). This liquid is dimmed 
by the admixture of 50 parts by weight 
of liouid ammonia which eliminates the 

S le. The latter is quickly filtered off, 
ed out and while still moist rubbed 
up with the glass paste. This consists of 
enamel of lead 20 parts by weight; 
quartzose sand, 1 part by weight; red 
lead, 2 parts by weight; and calcined 
borax, 1 part by weight, with silver 
carbonate, 3 parts by weight. 

ITT. — Recipe for Dark Gold Purple. — 
Gold solution of 0.5 parts by weight of 
*oid, solution of stannous chloride 
(specific gravity 1.7) 7.5 parts by weight; 
thin with 9,856 parts by weight of water, 
leparate the purple by a few drops of 
wuiphuric acia, wash out the purple and 
mix same with enamel of lead 10 parts by 
weight and silver carbonate, 0.5 parts 
by weight. 

IV. — Recipe for Pink Purple. — Gold 
•olution of 1 part by weight of gold; 
•olution of 50 parts b} weight of alum in 
19,712 parts by weight of water; add 1.5 

f ^arts by weight of stannous chloride so- 
iition (specific gravity 1.7) and enough 
ammonia until no more precipitate is 
formed; mix the washed out precipitate, 
while still moist, with 70 parts by weight 
of enamel of lead and 2.5 parts by weight 
of silver carbonate. Aeeording to- the 
composition of the purple various reds 
are obtained in fusing it on; the latter 
may still be brightened up by a suitable 
increase of the fiuz. 


To Render Pale Gold Darker. — Take 
verdigris, 50 parts by weight and very 
strong vinegar, 100 parts by weight. 
Dissolve the verdigris in the vinegar, rub 
the pieces with it well, heat them and dip 
them in liquid ammonia diluted witn 
water. Repeat the operation if the de- 
sired shade does not appear the first time. 
Rinse with clean water and dry. 

To Color GoM. — Gilt objects are im- 
proved by boiling in the following solu- 
tion: Saltpeter, 2 parts by weight; cook- 
ing salt, 1 part by weight; alum, 1 part 
by weight; water, 24 parts by weight; 
hydrochloric acid, 1 part by weight (1.12 
specific gravity). In order to impart a 
rich appearance to gilt articles, the fol- 
lowing paste is applied: Alum, 3 parts by 
weight; saltpeter, 2 parts by weight; 
zinc vitriol, 1 part by weight; cooking 
salt, 1 part by weight; made into a paste 
with water. Next, heat until blacK, on 
a hot iron plate, wash with water, scratch 
with vinegar and dry after washing. 

Gold-Leaf Striping. — To secure a good 

t *ob of gilding depends largely for its 
icauty upon the sizing. Take tube 
chrome yellow ground in oil, thin with 
wearing body varnish, and temper it 
ready for use with turpentine. Apply 
in the evening with an ox-tail striper, and 
lot it stand until the next morning, when, 
under ordinary circumstances, it will be 
ready for the gold leaf, etc. After the 
ilding is done, let the job stand 24 
ours before varnishing. 

Composition of AqtM Fortis for the 
Touch -Stone. — Following are the three 
compositions mostly in use: I. — Nitric 
acid, 30 parts; hydrochloric acid, 3 parts; 
distilled water, 20 parts. 

II. — Nitric acid, 980 parts by weight; 
hydrochloric acid, 20 parts by weight. 

ill. — Nitric acid, 123 parts by weight; 
hydrochloric acid, 2 parts by weight. 

To Remove Soft Solder from Gold.— « 
Place the work in spirits of salts (hydro, 
chloric aoid) or remove as much as pos- 
sible with the scraper, using a gentle 
heat to remove the solder more easily. 

Tipping Gold Pens.— Gold pens are 
usually tipped with iridium. This is 
done by soldering very small pieces to 
the points and filing to the proper shape. 

To Recognize Whether an Article is 
Gilt. — Simply touch the object with a 
glass rod previously dipped into a solu 
tion of bichloride of copper. If th 
article has been gilt the spot touche*" 
should remain intact, ' ^hile it presents a 



•84 


©OLD-GRAIN 


brown stain if no gold has been de- 
posited on its surface. 

To Burnish Gilt Work. — Ale has 
proved a very good substitute for soap 
and water in burnishing gilt as it in- 
creases the ease and smoothness with 
which it is accomplished. Vinegar is a 
somewhat poorer substitute for ale. 

White -Gold Plates Without Solder. — 
The gold serving as a background for 
white-gold is rolled in the desired 
dimensions and then made perfectly 
even under a powerful press. It is then 
carefully treated with a file untU a per- 
fectly smooth surface is obtained. After 
a white-gold plate of the required thick- 
ness has been produced in the same 
manner, the surfaces of the two plates 
to be united are coated with borax and 
then pressed together by machine, which 
causes the harder metal to be squeezed 
slightly into the surface of the other, 
furnisning a more solid and compact 
mass. The metals, now partially united, 
are 6rmly fastened togetner by means of 
strong iron wire and a little more borax 
solution is put on the edges. Then heat 
to the temperature necessary for a com- 
plete adhesion, but the heat must not be 
so great as to cause an alloyage by fusing. 
The whole is finally rolled out into the 
required thickness. 

To Fuse Gold Dust. — Use such a 
crucible as is generally used for melting 
brass; heat very hot; then*add the gold 
dust mixed with powdered borax; after 
some time a scum or slag will be on top, 
which may be thickened by the addition 
of a little lime or bone ash. If the dust 
contains any of the more oxidizable 
metals, add a little niter, and skim off 
the slag or scum very carefully; when 
melted grasp the crucible with strong 
iron tongs, and pour off immediately 
into molds, slightly greased. The slag 
and crucibles may be afterwards pulver- 
ized, and the auriferous matter recovered 
from the mass through cupellatiou by 
means of lead. 


GOLD ALLOYS: 

See Alloys. 


GOLD, SILVER OR COPPER EM- 
BOSSING INK: 

Take glycerine, B parts; silicate of 
•oda (water glass), 2 parts; water, 8 
parts; Carter’s Red Sunset ink, or other 


ink, enough to color. Or most any ani- 
line dye, water soluble, will dissolve in 
the solution. The coloring is only to 
guide the pen when writing. The glycer- 
ine and silicate keep the writing moist 
and tacky so that it will retain the gold 
or silver powder dusted on. Thin writ- 
ing produces the best results. Dust the 
gold or other powder on 'the writing and 
flick off the surplus powder with the fin- 
ger, from the oack of the paper. An 
electric iron (as used for ironing clothes) 
is the best thing to heat the writing and 
bring out the embossed effect. Have the 
iron hot, but not too hot or it will burn 
the paper and spoil the embossing pow- 
der. THirn the switch off when iron is hot 
enough and on again as needed, if you are 
doing considerable work. Experience will 
guide you in the amount of heat neces- 
sary. Hold the back of the paper upon 
which the embossing is to appear, over 
the iron, pressing down lightly with some 
metallic object like a table knife, or fo^k 
or a nail Ale. As soon as the writing ar 
imprinting raises, remove from heat. The 
raised letters will be smooth and stand 
up when the work Is correctly done. 
After the work has cooled off, wipe off 
any surplus powder with a clean rag. 
Shake before using. Write with clean 
pen. While writing Is still wet dust th? 
powder over it. Then heat gently over 
an electric or gas toaster, or iron, until 
embossing effect is obtained. 

GRAIN. 

Formalin Treatment of Seed Grain 
for Smut. — Smut is a parasitic fungus, 
and springs from a spore (which cor- 
responds to a seed in higher plants) 
Tins germinates when tne grain is 
seeded and, penetrating the little grain 
plant when but a few days old, grows up 
within the grain stem. After entering 
the stem there is no evidence of its 
presence until the grain begins to head. 
At this time the smut plant robs the 
developing kernels of their nourishment 
and ripens a mass of smut spores. 

These spores usrally ripen before the 
grain, ana are blown about the field, 
many spores becoming lodged on the 
ripening grain kernels. The wholesale 
agent of infection is the threshing 
machine. For this reason the safest 
plan is to treat all seed wheat and oats 
each year. 

Secure a 40 per t solution of 
formalin (the commercial name for 
formaldehyde gas held in a water so- 
lution). About 1 ounce is required for 
every 6 bushels of grain to be treated 
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Clean off a space on the barn floor or 
sweep a clean space on the hard level 
round and lay a good-sized canvas 
own, on which to spread out the wheat. 
See that the place where the erain is to 
be treated is swept clean and tnoroughly 
sprinkled with the formalin solution 
before placing the seed grain there. 

Prepare the formalin solution im- 
mediately before use, as it is volatile, 
and if kept may disappear by evapora- 
tion. 

Use 4 ounces of formalin for 10 gallons 
of water. This is siiflicient for 600 
ounds of grain. Put the solution in a 
arrel or tub, thoroughly mixing. 

The solution can be applied with the 
garden sprinkler. Care must be taken 
to moisten the grain thoroughly. Sprinkle, 
stir the grain up thoroughly and sprinkle 
again, until every kernel is wet. 

After sprinkling, place the grain in 
a conical pile and cover with horse- 
blankets, gunny sacks, etc. The smut 
that does the damage lies just under the 
glume of the oats or on the basal hairs 
of the wheat. Covering the treated grain 
holds the gas from the formalin within 
the pile, wnere it comes in contact with 
the kernels, killing such smut spores as 
may have survived the previous treat- 
ment. After the grain has remained in a 
covered pile 2 to 4 hours, spread it out 
again where the wind can blow over it, 
to air and dry. 

As soon as the grain can be taken in 
the hand without the kernels sticking 
together, it can be sown in the field. 
The grain may be treated in the forenoon 
and seedetl in the afternoon. 

Since this treatment swells the kernels 
it hastens germination and should be 
done in the spring ju.st before seeding 
time. 

While the copper sulphate or blue- 
stone treatment is valuable in killing 
smut, the formalin treatment can be 
given in less time, is applied so easily j 
and is so effectual thi»t it is recommended j 
as a sure and ready means of killing 
.smut in wheat and oats. 

GRAPE JUICE: 

This recipe has an excellent flavor and 
‘ a good color. Place 1 pint of grapes, 
picked from the stem, in a hot sterilized 
quart jar. Add one cupful of sugar and 
Ml with boiling water. Seal and turn up- 
side-down overnight. In the morning 
turn right side up. This aids in dissolv- 
ing the sugar. Store in a cool dark place. 

GRAPE TUICE, PRESERVATION 
OF: Sec Wines and Liquors. 


GRAPHITE AS A LUBRICANT: 
See Lubricants. 


GRAVEL WALKS. 

For cleaning gravel walks any of the 
following may be used : I. — Gas-tar 
liquor. 

II. — Rock salt (cattle salt). 

III. — Hydrochloric acid. 

IV. — Sulphuric acid. 

V. — Fresh limewater. The gas -tar 
liquor must be poured out a few times 
in succession, and must not touch the 
tree roots and borders of the paths. This 
medium is cheap. Cattle salt must like- 
wise be thrown out repeatedly. The use 
of hydrochloric and sulphuric acids is 
somewhat expensive. Mix 60 parts of 
water with 10 parts of unslaked lime and 
1 part of sulphuric acid in a kettle, and 
sprinkle the not or cold mixture on the 
walks by means of a watering pot. If 
limewater is used alone it must be fresh 
— 1 part of unsUked lime in 10 parts of 
water. 

GRAVERS: 

To Prepare Gravers for Bright -Cutting. 
— Set the gravers after the sharpening 
on the oilstone on high-grade emery 
(tripoli) paper. Next, hone them further 
on the rouge leather, but without tearing 
threads from it. In this manner the sil- 
ver and aluminum engravers grind their 
gravers. A subsequent whetting of the 
graver on the touchstone is not advisable, 
since it is too easily injured thereby. A 
graver prepared as described gives excel- 
lent bright engraving and never fails. 

In all bright-cutting the graver must 
be highly polished; but woen bright- 
cutting aluminum a lubricant like coal- 
oil or vaseline is generally employed with 
the polished tool; a mixture of vaseline 
and benzine is also used for this purpose. 
Anether formula which may be recom* 
mended for bright-cutting aluminum if 
composed of the following ingredients: 
Mix 4 parts of oil of turpentine and 1 
part of rum with 1 ounce of stearine- 
Immerse the graver in any of the mix- 
tures before making the bright-cut 

GREASES: 

See Lubricants. 

GREASE ERaDICATORS: 

See Cleaning Preparations and Malh 
ods. 
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GREASE PAIRTS: 

See Cosmetics. 

GREEN, TO DISTINGUISH BLUE 
FROM, AT NIGHT: 

See Blue. 

GREEN GILDING: 

See Plating. 

GRENADES: 

See Fire Extinguishers. 

GRINDING: 

See Tool Setting. 

GRINDER DISK CEMENT, SUBSTI- 
TUTE FOR: 

See Adhesives. 

GRINDSTONES: 

To Mend Grindstones. — The mending 
of defective places in grindstones is best 
done with a mass consisting of earth- 
wax (so-called stone- piich), 5 parts, by 
weight; tar, 1 part; and powdered sand- 
stone or cement, 3 parts, whir-h is heated 
to the boiling point and well stirred to- 
gether. Before pouring in the mass the 

R laces to be mended must be heated by 
tying red-hot pieces of iron on them. 
The substance is, in a tough state, poured 
into the hollows of the stone, an<l the 
pouring must be continued, when it com- 
mences to solidify, until even with the 
surface. 

Treatment of the Grindstone. — The 
stone should not be left with the lower 
art in the water. This •will render it 
rittle at 1h Is spot, causing it to wear off 
more quickly and thus lose its circu- 
larity. It is best to moisten the stone 
only when in use, drop by drop from a 
vessel fixed above it and to keep it quite 
dry otherwise. If the stone is no longer 
round, it should be made so again by 
turning by means of a piece of gas pipe or 
careful trimming, otherwise it will corn- 
menee to jump, thus becoming useless. 
It is important to clean all tools and 
articles oeforc grinding, carefully re- 
moving all grease, fat, etc., as the pores 
of the stone become clogged with these 
impurities, which destroy its grain and 
diminish its strength. Should one side 
of the grindstone be lighter, this ir- 
regularity can be equalized by affixing 
pieces of lead, so as to obtain a uniform 
motion of the stone. It i.s essential that 
the stone should be firm on* the axis and 
not move to and fro in the bearings. 

Grindstone Oil. — Complaints arc often 
heard that grindstones arc occasionally 
harder on one side than the other, the 
softer parts wearing away in hollows. 


which render grinding difficult, and soon 
make the stone useless. This defect can 
be remedied completely by means of 
boiled linseed oil. When the stone is 
thoroughly dry, the soft side is turned 
uppermost, and brushed over with boiled 
oil, which sinks into the stone, until the 
latter is saturated. The operation takes 
about 3 to 4 hours in summer. As soon 
as the oil has dried, the atone may be 
damped, and used without any further 
delay. Unlike other similar remedies, 
this one does not prevent the stone from 
biting properly in the oiled parts, and the 
life of the stone is considerably length- 
ened. since it docs not have to be dressed 
so often. 

GROUNDS FOR GRAINING COLORS: 

See Pigments. 

GUMS : 

(See also Adhesives, under Mucilages.) 
Gums, their Solubility in Alcohol. — 
The follow iiig table shows the great range 
t)f solubility of the various gums, and of 
various specimens of the same gum, in 
60 per cent alcohol: 

Acajon 6.04 to 42.02 

Aden 0.60 to 26.00 

Egyptian 46.31 

Yellow Amrad 26.00 lo 32.16 

White Amrad 0.54 to 1.50 

Kordofan 1.40 to 6.0G 

Au.stralian 10.67 to 20. S5 

Bombay 22. OC to 46.14 

Cape 1.67 to 1.8S 

Embavi 25.02 

Gedda 1.24 to 1.30 

Ghatti 31.60 to 70.32 

Gheziereb 1.50 to 12.16 

Ilalebi 3.70 to 22.60 

La Plata 0.65 

Mogailore 27.66 

East Indian 3.24 lo 74.84 

Persian 1.74 to 17.34 

Senegal 0.56 to 14.30 

Substitute for Gum Arabic. — Dissolve 
250 parts of glue in 1,000 parts of boiling 
water and heat this glue solution on the 
water bath with a ini.xture of about 10 
parts of barium peroxide of 75 per cent 
BaOa and 5 parts of sulphuric acid 
(Ob'*) mixed w'itn 115 parts of water, for 
about 24 hours. After the lime has 
elapsed, pour off from tlie barium sul- 
phate, wdiereliy a litfic sulphurous acid 
results o'-.-ing to reduction of the sul- 
phuric acid, whic h has a bleaching action 
and makes tin* glue somewliat paler. 
If this .sf)lulinii is mixed, with stirring, 
and dried upon glass plates in the drying- 
room, a product which can hardly be 
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distinffuiflliecl from gum arable is ob- 
tained. An envelope sealed with this 
mucilage cannot be raened by moisten- 
ing the envelope. The traces of free 
acid which it contains prevent the in- 
vasion of bacteria* hence all putrefaction. 

The adhesive power of the artificial 
gum is so enormous that the use of cork 
stoppers is quite excluded, since they 
crumble off every time the bottle is 
opened, so that finally a perfect wreath 
around the inner neck of the bottle is 
formed. Only metallic or porcelain 
stoppers should be used. 

GUM ARABIC, INCREASING ADHE- 
SION OF: 

See Adhesives, under Mucilages. 

GUM BICHROMATE PROCESS: 

See Photography. 

GUM DROPS: 

See Confectionery. 

GUM-LAC: 

See Oil. 

GUMS USED IN MAKING VARNISH: 
See Varnishes. 

GUN BARRELS, TO BLUE : 

See Steel. 

GUN BRONZE: 

See Alloys, under Phosphor Bronze. 

GUN COTTON: 

See Explosives. 

GUN LUBRICANTS: 

See Lubricants. 

GUNPOWDER: 

See Explosives. 

GUNPOWDER STAINS. 

A stain produced by the embedding 
of grains oi gunpowder in the skin is 
practicalW the same thing as a tattoo 
mark. The charcoal of the gunpowder 
remains unaffected by the fluids of the 
tissues, and no way is known of bring- 
ing it into solution there. The only 
method of obliterating such marks is 
to take away with them the skin in 
which they are embedded. This has 
been accomplished by the application 
of an electric current, and by the use 
of caustics When the destruction o^ 
the true skin has been accomplished, 
it becomes a foreign body, and if the 
de.struction has extended to a sufficient 
depth, the other foreign body, the color- 
ing matter which has been tattooed in, 
may be expected to be cast off with it. 

Recently pepsin and papain hnve been 
proposed a:^ applications to remove the 
cuticle. A glyccrole of either is tattooed 


into the skin over the disfigured part; 
and it is said that the operation has 
proved successful. 

It is scarcely necessary to say that 
juppuration is likely to follow such treat- 
ment, and that there is risk of scarring. 
In view of this it becomes apparent that 
any such operation should be under- 
taken only by a surgeon skilled in 
dermatological practice. An amateur 
might not only cause the patient suffer- 
ing without success in removal, but add 
another disfigurement to the tattooing. 

Carbolic acid has been applied to 
small portions of the affected area at a 
time, with the result that the powder and 
skin were removed simultaneously and, 
according to the physician reporting the 
case, with little discomfort to the patient. 

Rubbing the affected part with 
moistened ammonium chloricie once or 
twice a day has been reported as a slow 
but sure cure. 

GUTTA-PERCHA. 

Gutta-Percha Substitute. — I.— A de- 
coction of birch bark is first prepared, 
the external bark by preference, being 
evaporated. The thick, black residue 
hardens on ex^>osure to the air, and is 
said to possess tlie properties of gutta- 
percha without developing any cracks. 
It can be mixed with oO per cent of India 
rubber or gutta-percha. The com- 
pound is said to be cheap, and a good 
non-conductor of electricity. Whether 
it possesses all the good qualities of 
gutta-percha is not known. 

II. — A new method of making gutta- 
percha consists of caoutchouc and a rosin 
soap, th hitter compounded of 100 parts 
of rosin, 100 parts of Carnauba wax, and 
40 parts of gas-tar, melted together and 
assed through a sieve. They are 
eated to about 355° to 340° F., and 
slowly saponified by stirring with 75 
parts of lime water of specific gravity 
1.06. The product is next put into a 
kneading machine along with an equal 
quantity of caoutchouc cuttings, and 
worked in this machine at a tempera- 
ture of 195° F. or over. When suffi- 
ciently kneaded, the mass can be rolled 
to render it more uniform. 

GUTTER CEMENT: 

See Cement and Putty. 

GYPSUM: 

See also Plaster. 

Method of Hardening Gypsum and 
Rendering it Weather-Proof. — Gypsum 
possesses only a moderate degree of 
strength even after complete hardening. 
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and pieces are very liable to be broken 
off. Various methods have been tried, 
with a view to removing this defect and 
increasing the hardness of gypsum. Of 
these methods, that of Wachsrouth, for 
hardening articles made of gypsum and 
rendering them weather-proof, deseryca., . 
special notice. All methods of hardening 
articles made of gypsum have this in 
common: the gypsum is first deprived of 
its moisture, and then immersed in a 
solution of certain salts, such as alum, 
green vitriol, etc. Articles treated by 
the methods hitherto in vogue certainly 
acquire considerable hardness, but are 
no more capable of resistance to the 
effects of water than crude gypsum. 
The object of Wachsmuth’s process is 
not merely to harden the gypsum, but to 
transform it on the surface into insoluble 
combinations. The process is as fol- 
lows: The article is first put into the re- 
ouired shape by mechanical means, and 
tnen deprived of its moisture by heating 
to to 302® F. It is then plunged 

into a heated solution of barium hydrate, 
in which it is allowed to remain for a 
longer or shorter time, according to its 
strength. When this part of the process 
is complete, the article is smootned by 
grinding, etc., and then placed in a solu- 
tion of about 10 per cent of oxalic acid 
in water. In a few hours it is taken out, 
dried, and polished. It then possesses 
a hardness surpassing th§t of marble, 
and is impervious to the action of water. 
Nor does the polish sustain any injury 
from contact with water, whereas gypsum 
articles hardened by the usual methods 
lose their polish after a few minutes'' 
immersion in water. Articles treated by 
the method described have the natural 
color of gypsum, but it is possible to 
add a color to the g^sum during the 
hardening process. This is done by 
plunging the gypsum, after it has been 
deprived of its moisture, and before the 
treatment with the barium solution, 
into a solution of a colored metallic 
sulphate, such as iron, copper, or chrome 
sulphate, or into a solution of some 
coloring matter. Pigments soluble in 
the barium or oxalic-acid solutions may 
also be added to the latter. 

Gypsum may be hardened and 
rendered insoluble by ammonium borate 
as follows: Dissolve boric acid in hot 
water and add sufficient ammonia water 
to the solution that the borate at first 
.separated is redissolved. ^ The^ gypsum 
to be cast is .stirred in with this lioiiid, 
and the mass treated in the ordinary 
way. Articles already cast are simply 
washed with the liquid', which is quickly 


absorbed. The articles withstand the 
weather as well as though they were of 
stone. 

GYPSUM FLOWERS: 

See Flowers. 

OI^UM, PAINT FOR: 

See Paint. 

HAIR FOR MOUNTING, 

The microscopist or amateur, who 
shaves himself, need never resort to the 
trouble of embedding and cutting hairs 
in the microtome in order to secure ve^ 
thin sections of the hair of the face, if 
he will first shave himself closely **wiUi 
the hair,’* as the barbers say (i. e., in the 
direction of the natural growth of the 
hair), and afterwards lightly ’’against 
the hair” (in the opposite direction to 
above), he will find in the ’’scrapings" 
a multitude of exceedingly thin sections. 
The technique is very simple. The lather 
and ’’scrapings" are put into a saucer or 
large watch-glass and carefully washed 
witn clean water. This breaks down 
and dissolves the lather, leaving the hair 
sections lying on the bottom of the glass. 
The after-treatment is that usually em- 
ployed in mounting similar objects. 


Hair Preparations 

DANDRUFF CURSS. 

The treatment of that condition of the 
scalp which is productive of dandruff 
properly falls to the physician, but un- 
fortunately the subject ha.s not been much 
studied. One cure i.s said to be a sulphur 
lotion made by placing a little sublimed 
sulphur in water, shaking well, then al- 
lowing to settle, and washing the head 
every morning with the clear liquid. 

Sulpiiur is said to be insoluble in 
water; yet a sulphur wa'.er made as 
above indicated has long been in use as a 
hair wash. A little glycerine improves 
the preparation, preventing the hair 
from becoming harsh by repeated wash- 

ings. 

The exfoliated particles of skin or 
“scales” should be removed only when 
entirely detached from the cuticle. They 
result from an irritation which is in- 
creased by forcible removal, and hence 
endeavors to clean the hair from them 
by combing or brushing it in such a way 
as to scrape the scalp are liable to be 
worse than useless. It follows that 
gentle handli^ of the hair is imporUot 
when dandruff is present 
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I- — Chloral hydrate 2 ounces 

Resorcin 1 ounce 

Tannin 1 ounce 

Alcohol , ... 8 ounces 

Glycerine 4 ounces 

Rose water to make . 4 pints 

11. — VVhite wax 3J drachms 

Liquid petrolatum . . 2^ ounces 

Rose water 1 ounce 

Borax. l.'S grains 

Precipitated sulphur. 3 } drachms 

Pine-Tar Dandruff Shampoo.— 

Pine tar 4 parts 

Linseed oil 40 parts 


Heat these to 140° F.; make solution 
of potas.sa, U. S. P., 10 parts, and water, 
45 parts; add alcohol, 5 parts, and 
gradually add to the heated oils, stirring 
constantly. Continue the I. ‘at until 
saponified thoroughly; and make up 
with water to 128 parts. When almost 
cool, add ol. lavender, ol. orange, and ol. 
bergamot, of each 2 parts. 

HAIR-CURLING LIQUIDS. 

It is impossible to render straight hair 
curly without the aid of the iron or paper 
and other curlers. But it is possible, on 
the other hand, to make artificial curls 
more durable and proof against outside 
influences, such as especially dampness 
of the air. Below are trustworthy re- 
cipes: 



I 

II 

Water 

. 70 

80 

Spirit of wine 

30 

20 

Borax .... 

2 

— 

Tincture of benzoin . 

— 

3 

Perfume 

ad- Jib. 

ad. lib. 


HAIR DRESSINGS AND WASHES; 


Dressings for the Hair. — ( 

I. — Oil of wintergreen . 20 drops 

Oil of almond, es- 
sential 35 drops 

Oil of ro‘je, ethereal 1 drop 

Oil of violets 30 .Irops 

Tincture of canthar- 

ides 50 drops 

Almond oil 2,000 drops 

Mix. 


Hair Embrocation. — 

II. — Almond oil, sweet . 280 parts 
Spirit of sal am- 
moniac. . . . 280 parts 

Spirit of ro.semary. . 840 parts 
Iloiiey water ... . 840 parts 
Mix. Rub the .scalp with it every 
morning by means of a sponge. 


Hair Restorer. — 

III. — Tincture of can- 


thurides 7 parts 

Gall tincture 7 parts 

Musk essence 1 part 

Carmine 0.5 part 

Rectified spirit of 

wine 28 parts 

Rose w’atcr 140 parts 

To be used at night. 

Rosemary Water. — 

IV. — Rosemary cil imparts 

Rectified spirit of 

wine 7 parts 

Magnesia 7 parts 

Distilled water 1,000 parts 


Mix the oil with the spirit of wine and 
rub up with the magnesia in a mortar; 
gradually add the water and finally falter. 

Foamy Scalp Wash.— Mix 2 parts of 
soap spirit, 1 part of borax-glycerine 
(1 + 2), 6 parts of barium, and 7 parts 
of oraiigc-flowcr water. 

Lanolin Hair Wash. — Extract 4 parts 
quillaia bark with 36 parts water for 
several da vs, mix the percolate with 4 
parts aleuliql. and filter after having 
settled. Agitate 40 parts of the filtrate 
at a temperature at which wool grease 
becomes liniiid, with 12 parts anhydrous 
lanolin, and fill up with water to wfiich 15 
per cent spirit of w’ine has been added, 
to 300 parts. Admixture, such as cin 
chona e.xtract, Ptru balsam, quinine 
tincture of oantharides, bay-oil, am 
inuiiiiifii carbonate, menthol, etc., may 
be made. I’lic result is a yellowish- 
>\hitt\ miiky liquid, \vith a cream-like fat 
layer floating on the top, which is finely 
distributed by agitating. 

Birch Water.— Rircli water, which has 
many rosnietic applications, especially 
ns a hair wash or an ingredient in hait 
washes, may be prepared as follows: 

Alcohol, 96 per cent .3,500 parts 


Water 700 parts 

Potash soap 200 parts 

Glycerine 150 parts 

Oil of birch buds 50 parts 

Essence of spring 

fiow'ers 100 parts 


Chlorophyll, q. s. to color. 

Mix the water with 700 parts of the 
alcohol, and in the mixture dissolve the 
soap. Add the essence of spring flowers 
and birch oil to the remainder of the 
alcohol, mix well, and to the mi.xture 
add, little by little, and with constant 
agitation, the soap mixture. Finally 
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add the glycerine, mix thoroughly, and 
set aside for 8 days, filter and color the 
filtrate >vith chloiophyll to which add a 
little tincture of sanrcni. 'lo use, add an 
equal volume of water to produce a 
lather. 

Petroleum Hair Washes. — I. — Deodor- 
ized pale petroleum, 10 parts; citronella 
oil, 10 parts; castor oil, 5 parts: spirit of 
wine, 90 per cent, 50 parts: water, 75 
parts. 

II, — Quinine sulphate. 10 parts; acetic 
acid, 4 parts; tincture of cantharides, 30 
parts; tincture of quinine, 3 parts; spirit 
of rosemary, 60 parts; balm water, 90 
parts; barium, 120 parts; spirit of wine, 
150 parts; water, 1,000 parts. 

III. — Very pure petroleum, 1 part; 
almond oil, 2 ]^arts. 


(6) Pyrogallic acid 2 drachiBf 

Gallic acid 2 drachma 

Cologne water 2 ounces 

Distilled water 4 ounces 


III. — Nitrate of silver 20 grains 

Sulphate of copper. . 2 j|[rain8 

Ammonia, quantity sufficient. 

Dissolve the salts in h ounce of water 
and add ammonia until the precipitate 
which is formed is redissolved. I'hen 
make up to 1 ounce with water. Apply 
to the hair with a brush. This solution 
slowly gives a brown shade. For darker 
shades, apply a second solution, com- 


posed of: 

IV. — Yellow sulphide am- 
monium... 2 drachms 

Solution of ammonia 1 drachm 
Distilled water 1 ounce 


Brilliantine. — I. — Olive oil, 4 parts; 
glycerine, 3 parts; alcohol, 3 parts: scent 
as desired. Shake before use. 

II. — Castor oil, 1 part; alcohol, 2 
parts; saffron to dye yellow. Scent as 
desired. 

III. — Lard, 7 parts; spermaceti. 7 
parts; almond oil, 7 parts; white w^ax, 
1 part. 

A Cheap Hair Oil. — I. — Sesame oil or 
sunflower oil, 1,000 parts; lavender oil, 
15 parts; bergamot oil, 10 parts; and 
geranium oil, 5 parts. 

II. — Sesame oil or sunflower oil, 1,000 
parts; lavender oil, 12 parts; lemon oil, 
20 parts; rosemary oil, '5 parts; and 
geranium oil, 2 parts. 


HAIR DYES. 

There is no hair dye which produces a 
durable coloration; the color becomes 

f radually weaker in the course of time. 

[ere are some typical formulas in which 
a mordant is employed: 


I. — Nitrate of silver J ounce 

Distilled water 3 ounces 

Mordant: 

Sulphuret of potas- 
sium J ounce 

Distilled water 3 ounces 


IL— 

(a) Nitrateof silver (ciys- 

tal) li ounces 

Distilled water . ... 12 ounces 
Ammonia water suf- 
ficient to make a 
clear solution. 

Dissolve the nitrate of silver in the 
ivater and add the ammonia water until 
Ihe precipitate is redissolved. 


Black Hair Dye without Silver. — 


V. — Pyrogallic acid .... 3.5 parts 

Citric acid 0.3 parts 

Boro-glycerine.... 11 parts 

Water 100 parts 


If the dye does not impart the desired 
intensity of color, the amount of pyro- 
gallic acid may be increased. The wash 
is applied evenings, followed in the morn- 
ing by a weak ainmouiacal wash. 

One Bottle Preparation. — 

VI. — Nitrate of copper . . 360 grains 
Nitrate of silver. . . 7 ounces 

Distilled water. ... 60 ounces 

Water of ammonia, a sufficiency. 

Dissolve the salts in the water and add 
the water of ammonia carefully until the 
precipitate is all redissolved. This solu- 
tion, properly applied, is said to produce 
a very black color; a lighter snade is 
secured by diluting the solution. Cop- 
per sulphate may be used instead of the 
nitrate. 

Brown Hair Dyes. — A large excess of 
ammonia tend.s to produce a brownish 
dye. Various shades of brown may be 
produced by increasing the amount of 
water in the silver solution. It should 
be remembered that the hair roust, pre- 
viously to treatment, be washed with w^arm 
water containing sodium carbonate, well 
rinsed with clear water, and dried. 

I. — Silver nitrate 48u grains 

Copper nitrate ... 90 grains 

Distilled water. . . 8 fluidounces 

Ammonia water, sufficient. 

Dissolve the two .salts in the distilled 
water and add the ammonia water until 
the liquid becomes a clear fiuid. 

In using apply to the hair carefuttv 
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with a tooth-brush, after thoroughly 
cleansing the hair, and expose the latter 


to the rays of the sun. 

II. — Silver nitrate 30 parts 

Copper sulphate, 

crystals 20 parts 

Citric acid 20 parts 

Distilled water 9oi) parts 


Ammonia water, 
quantity sufficient 
to dissolve the pre- 
cipitate first formed. 

Various shades of brown may be pro- 
duced liy properly diluting the solution 
b*^fore it la; applied. 

Bismuth subni- 
trate 200 grains 

Water 2 nuidouiices 

Nitric acid, suffi- 
cient to dissolve, 

or about 420 grains 

Use heat to effect solution. Also 
Tartaric acid .... 150 grains 
Sodium bicarbon- 
ate 1(»8 grains 

Water 32 Huulounces 

When effervescence of the latter has 
ceased, ini.x the cold liquids by pouring 
the latter into the former ^^ith constant 
stirring. Allow the precipitate to .sub- 
side; transfer it to a filter or strainer, and 
wash with water until free from the 
sodium nitrate formed. 

Chestnut Hair Dye. — 

Bismuth nitrate. . . 230 grains 

Tartaric acid 75 grains 

Water 100 minims 

Dissolve the acid in the Wvaber, and to 
the s(»liition add the bismuth nitrate and 
stir until di.ssolved. Pour the resulting 
solution into 1 pint of water and collect 
the magma on a filler. Boniovc all traces 
of acid from the magma by repeated 
washings with water; then dissolve it in: 
Ammonia water. . 2 ffuidrachms 
And add: 

Glycerine 20 minims 

Sodium hyposul- 
phite 75 grains 

Water, enough to 

make 4 fluidounces. 

HAIR RESTORERS AND TONICS: 

Falling of the Hair. — After the scalp 
has been thoroughly cleansed by the 
shampoo, the following formula is to be 


ated: 

Salicylic acid 1 part 

Precipitate of sulphur. 2} parts 
Rose water 25 parts 


The patient is directed to part the hair* 


i«nd then to rub in a small portion of the 
ointment along the part, working it well 
into the scalp. Then another part is 
made parallel to the first, and more oint- 
ment rubbed in. Thus a series of first, 
longitudinal, and tlieu transverse parts 
are made, until the whole scalp has Deen 
well an minted. Done in this ^\ay, it is 
not necessary to smear up the whole 
shaft of the iiair, but only to reach the 
hair roots and the seliaccous glands, 
where the trouble i.s located. Tins proc- 
esi. is thorouglily performed for six suc- 
cessive nights, aiKi tlie seventh night an- 
other shampoo is taken. The eighth 
night the iniinetions are commenced 
again, and this is contiiined for six weeks. 
In almost cvtTV case tlic production of 
dandruff is checked completely after .six 
weeks* treatment, and tfie hair, which 
may have been falling out rapidly before, 
begins to take firmer root. To be sure, 
many hairs whieh arc on the point of 
falling when *reatmeiit is begun will fad 
anyway, and it may even seem for a time 
as if the treatment were iruTeji.siiig the 
hair-fall, on account of the mechanical 
dislodgment of such hairs, but this need 
never alarm one. 

After si.x weeks of such treatment the 
shampoo may be taken less frequently. 

Ne.xt to dandrulf, perhaps, the most 
common cause of early lo.ss of hair is 
hcrcilily. In some families all of the 
male members, or all who resemble one 
particular ancestor, lose their hair early. 
i)ark-haired families and races, as a 
rule, beeome bald earlier than those with 
light hair. At fir'^t thought it would 
seem as though nothing could be done to 
prevent premature baldnc.ss when hered- 
ity is the cause, but this is a mistake. 
Cariiul hygiene of the scalp will ciften 
counterbalance hereditary predisposition 
for a number of years, and even after the 
hair has actually begun to fall proper 
stimulation will, to a certain extent, and 
for a limited time, often restore to the hair 
its pristine thickness and strength. Any 
of the rubefacients may be prescribed 
for this purpo.se for daily use, such as 
croton oil, lA per cent; tincture of can- 
tharides. 15 per cent: oil of cinnamon, 40 
per cent; tincture of capsicum, 15 per 
cent; oil of mustard, 1 per cent; or any 
one of a dozen others. Tincture of cap- 
sicum is one of the best, and for a routine 
proscription the following has served 
well : 

Hesorciii 5 parts 

Tincture capsicum. . 15 parts 

Castor oil 10 parts 

Alcohol 100 parta 

Oil of roses, sufficient. 
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For Palling — 

I.— Hydrochloric acid 75 parts 
Alcohol 2,250 parts 

The lotion is to be applied to the scalp 
ayery evening at bedtime. 

II.— Tincture of cinchona 1 part 
Tincture of rose- 
mary ^ 1 pari 

Tincture of jabor- 

andi 1 part 

Castor oil 2 parts 

Rum 10 parts 

Mix. 

Jaborandi Scalp Waters for Increasing 
the Growth of Hair. — ^First prepare a 
jaborandi tincture from jaborandi leaves^ 
200 parts; spirit, 95 per cent, 700 parts; 
and water, 300 parts. After digestinc 
for a week, sciueeze out the leaves and 
filter the liqiiin. The hair wash is now 
prepared as follows: 

I, — Jaborandi tincture, 1,000 parts: 
spirit, 95 per cent, 700 parts; water, SOC 
parts; glycerine, 150 parts; scent essence, 
100 parts; color with sugar color. 

II: — Jaborandi tincture, 1,000 parts; 
spirit, 95 per cent, 1,500 parts; quinine 
tannate, 4 parts; Peru balsam, 20 parts; 
essence heliotrope. 50 parts. Dissolve 
the quinine and the Peru balsam in the 
spirit and then add the jaborandi tinc- 
ture and the heliotrope essence. Filter 
after a week. Rub into the scalp twice 
a week before retiring. ' 


POMADES: 

I. — Cinchona Pomade.-^ 

Ox marrow 100 drachms 

Lard • ' • • drachms 

Sweet almond oil. ... 17 drach ms 

Peru balsam 1 drachm 

Quinine sulphate. .. 1 drachm 

Clover oil 2 drachms 

Rose essence 25 drops 

II. — Cantharides Pomado. — 

Ox marrow 300 drachms 

White wax 30 drachms 

Mace oil 1 drachm 

Clove oil 1 drachm 

Rose essence or ge- 
ranium oil 25 drops 

Tincture of canthar- 
ides 8 drachms 


Pinaud Eau de Quinine. — The com- 
position of this nostrum is not known. 
Ur. Tsheppe failed to find in it any con- 
stituent of cinchona bark. The absence 
of Quinine from the mixture probably 
would not hurt it, as the ‘*tonic’^ effect of 


quinine on the hair is generallj regardeA 
as a myth. 

On the other hand, it has been stated 
that this preparation contains: 

uinine sulphate. . . 2 parts 

incture of Icrameria 4 parts 

Tincture of canthar- 


ides 2 parts 

^irit of lavender. . . 10 parts 

Glycerine 15 parts 

Alcohol 100 parts 


SHAMPOOS : 

A Hair Shampoo is usually a tincturr 
of odorless soft soap. It is mostly per- 
fumed with lavender and colored with 
green aniline Prepared the same as tr. 
sapon. virid. fU. S. r.), using an inexpen- 
.si\e soft soap, that is a good foam pio- 
ducer. Directions: Wet the hair well in 
warm water and rub in a few teasponn- 
fuls of the following formulas. No. 1 ic 
considered the best: 

I II III IV 

Parts used 

Cottonseed oil — 24 26 14 

Linseed oil 20 — — — 

Malaga olive oil . . 20 — — — 

Caustic potash 9} 8 0 3 

Alcohol 5 4} 5 2 

Water 30 26 34 loj 

Warm the mixed oils on a large water 
bath, then the potash and water in an- 
other vessel, heating both to 158° F., and 
adding the latter hot solution to the hot 
oil while stirring briskly. Now add and 
thoroughly mix the alcohol. Stop stir- 
ring, keeping the heat at 158° F., until 
the mass becomes clear and a small quan- 
tity dissolves in boiling water without 
globules of oil separating. If stirred 
after the alcohol nas been mixed the 
soap will be opaque. Set aside for a few 
days in a warm place before using to 
make liquid shampoo. 

Liquid Shampoos. — 


I. — F 1 u i d extract of 

soap- bark 10 parts 

Glycerine 5 parts 

Cologne water 10 parts 

Alcohol 20 parts 

Rose water 30 parts 

II. — Soft soap 24 parts 

Potassium carbon- 
ate 5 parts 

Alcohol 48 parts 

Water enough to 

make 400 parts 
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Shampoo Pastes.— 

I. — ^White castile soap, 

in shavings 2 ounces 

Ammonia water ... 2 fluidounces 

Bay rum, or cologne 

water 1 fluidounce 

Glycerine 1 fluidounce 

Water 12 fluidounces 

Dissolve the soap in the water by 
means of heat; when nearly cold stir in 
the other ingredients. 

II. — Castile soap, white 4 ounces 
Potassium carbon- 
ate 1 ounce 

Water 6 fluidounces 

Glycerine 2 fluidounces 

Oil of lavender 

vers B drops 

Oil of bergamot. ... 10 drops 
To the water add the soap, in shav- 
ings, and the potassium carbonate, and 
heat on a water bath until thoroughly 
softened; add the glycerine and oils. If 
necessary to reduce to proper consist- 
ency, more water may be added. 

Egg Shampoo.— 

Whites of iS eggs 

Water * . . 5 fluidounces 

Water of ammonia. 8 fluidounces 
Cologne water .... % fluid'^nnce 

Alcohol 4 fluidounces 

Beat the egg whites to a froth, and add 
the other ingredients in the order in 
which they arc named, with a thorough 
mixing after each addition. 

Imitation Egg Shampoos. — Many of 
the egg shampoos are so called from 
their appearance. They, usually con- 
tain no egg and are merely preparations 
of perfumed soft soap. Here are some 
foruiulas 

I. — White castile soap. . . 4 ounces 

Powdered curd soap . . 2 ounces 

Potassium carbonate. 1 ounce 

Honey 1 ounce 

Make a homogeneous paste by heating 
with water. 

II.— Melt 31/2 pounds of lard over a 
salt-water bath and run into it a lye 
formed by dissolving 8 ounces of caustic 
potassa in H/g pints of water. Stir well 
until saponification is effected and per- 
fume as desired. 

Hair Straightcncr. — 


I.— Beef Suet 1 pound 

Yellow Wax 2 ounces 

Castor oil 2 ounces 

Benzoic acifl 12 grains 

Oil of lemon 30 drops 

Oil of cinnamon 6 drops 


Melt the wax and suet together, add 
the castor oil and the Benzoic acid, allow 
this to cool a little and then stir in the 
oils. By using this preparation twice a 
day, rubbing a s nail quantity through the 
hair, massaging well with the tips of 
fingers it will straighten kinky hair and 
make it lie flat. 

II. — Petrolatum 1/2 pound 

Mutton suet rendered % pound 

Beeswax 8 ounces 

Castor oil 2 ounces 

Benzoic acid 10 grains 

Oil of lemon or lemon 

grass 1 fl. dram. 

Oil Cassia 15 drops 

Melt the petrolatum, suet and wax by 
heat in a water bath and add the castor 
oil. Remove then from the fire and wher 
nearly cold add the benzoic and the oif 


of lemon. 

III. — Lanolin 5 ounces 

Cocoa butter 8 ounces 

Yellow wax 8 ounces 

Sesame oil 5 ounces 


Melt in a double boiler and mix well 

« to the hair morning and night, 
the hair once a week with tar soaj 


and rinse well. 

IV. — Sodium silicate % ounce 

Sugar 1 ounce 


Water, soft, to make a total of 
one pint. 

Add the sodium silicate and sugar tc 
the water and allow to dissolve. This can 
then be perfumed if desired, with a water 
soluble perfume oil. By damping the hair 
well with this solution and rubbing it 
well in, the desired effect can be gained. 

V. — 2 pounds petrolatum (heavy yellow) 

6 ounces yellow beeswax 
1/2 ounce paraffin wax 
4 ounces (fl.) castor oil 
1/2 drachm boric acid 
1 drachm camphor gum 
1 drachm salicylic acid 
8 drachms oil of lilac 

Use a double boiler and mix together 
the first four ingredients, stirring well 
Take off stove and add the camphor, 
stirring until it melts, and the mixture 
is of a creamy consistency. Then coa’ 
and add the l>oric and salicvlic acid anc 
oil of lilac, mixing thoroughly. 

Anti-Kink Hair Cream.— 

VI. — 2 pounds (heavy grade yellow) 

petrolatum 

8 ounces (av.) beeswax 

4 oiinces(fl.) Venice turpentine 

9 ounces (fl.) hot glycerine 



894 ANTI-KINK flAm CUBA 


1 ounce (av.) powdered am- 
monium chloride 
1 ounce (av.) powdered potas- 
sium nitrate 

1 ounce (fl.) oil of lavender 
8 drachms (av.) artificial musk 

Mix well toother the powdefed am- 
monium chloride and potassium nitrate 
and then add hot glycerine (heat over 
water-bath). To this add the 

petrolatum and mix well. To the other 
naif of the petrolatum, add the beeswax 
and turpentine, using a little heat to melt. 
Then remove from fire after they are 
melted and mixed. The first mixture can 
then be added and mixed to the second 
mixture. If you wish, perfume can be 
blended (oil of lavender and artificial 
musk). 

VII. — Remove all grease by washing 
the hair thoroughly, and upon drying thj 
hair well apply the cream made in an 
earthenware vessel: 

2 ounces powdered Tragacanth 

1 ounce boric acid 
quarts water 

Make a uniform paste using a wooden 
spoon, and stir in previously dissolved! 

1 ounce sodium carbonate 

1 ounce potasf 'um hydroxide 

2 ounces glycerine 

8 ounces water 

% of an ounce of oil of almond 

When mixed well, transfer to a glass 
jar and keep covered. 

Apply the paste to the hair and allow 
it to remain for about one hour. Then 
wash well with water to remove all paste 
from hair. Should the kink persist, sev- 
eral applications may be required. 


To Extract Shellac from Fur Hals. — 
Use the common sol vents, as carbon 
bisulphide, benzine, wood alcohol, tur- 
pentine, and so forth, reclaiming the 
spirit and shellac by a suitable still. 

HEADACHE REMEDIES: 

See also Pain Killers. 

Headache Cologne. — As a mitigant 
of headache, cologne water of the farina 
type is refreshing. 

Oil of neroli 6 drachms 

Oil of rosemary 3 drachms 

Oil of bergamot 3 drachms 

Oil of cedrat 7 drachms 

Oil of orange-peel .... 7 drachms 
Deodorized alcohol . . 1 gallon 


To secure a satisfactory product from 
the foregoing formula it is necessary to 
look carefully to the quality of the oils. 
Oil of cedrat is prone to change, and oil 
of orange peel, if exposed to the atmos- 
phere for a short time, becomes worth- 
less, and will spoil the other materials. 

A delightful combination of the acetic 
odor with that of cologne water may be 
had by adding to a pint of the foregoing, 
2 drachms of glacial acetic acid. The 
odor so produced may be more grateful 
to some invalids than the neroli and 
lemon bouquet. 

Still another striking variation of tlic 
cologne odor, suitable for the use in- 
dicated, may be made by adding to a 
pint of cologne water an ounce of am- 
moniated alcohol. 

Liquid Headache Remedies.— 

Acetanilid 80 grains 

Alcohol 4 fluidrachms 

Ammonium carbon- 
ate 30 grains 

Water 2 fluidrachms 

Sin)ple elixir to 

make 2 fluidounccs 

Dissolve the acetanilid in the alcohol 
the airimoniuni carbonate in the water, 
mix e.ich solution A\ith a portion of the 
simple elixir, and mix the whole together. 

HEAT-INDICATING PAINT: 

See Paint. 

HEAT INSULATION: 

See Insulation. 

HEAT, PRICKLY: 

See Household Formulas. 


HEAT-RESISTANT LACQUERS: 

See Lacquers. 

HEAVES: 

See Veterinary Formulas. 

HEDGE MUSTARD. 

Hedge mustard (erysimum') was at 
one time a popular reniedy in France for 
hori-.5eness, and is stib used in country 
districts, bui is not often prescribed. 

Liquid ammonia 10 drops 

Syrup of erysimum IJ ounces 

Infusion ot lima tlowers. 3 ounces 
To be taken at one dose. 


HERBARIUM SPECIMENS, MOUNT- 
ING. 

A matter of first importance, after 
drying the herbarium specimens, is to 
poison them, to prevent the attacks of 
insects. This is done by brushing them 
over on both sides, using a camel 's-hair 
pencil, with a solution of 2 grains of 
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corrosive sublimate to an ounce of me- 
thylated spirit. In tropic&l climates 
the solution is ffenerally used of twice 
this strength. There are several methods 
of mounting them. Leaves with a waxy 
surface ana coriaceous texture are best 
stitched through the middle after they 
have been fastened on with an adhesive 
mixture. Twigs of leguminous trees 
will often throw off their leaflets in dry- 
ing. This may, in some measure, be 
prevented by dipping them in boiling 
water before drving, or if the leaves are 
not very rigid, by using strong pressure 
at first, without the use of hot water. If 
the specimens have to be frequently 
handled, the most satisfactory prepara- 
tion is Lepage’s fish glue, but a mixture 
of glue and paste, with carbolic acid 
added, is used in some large herbaria. 
The disadvantage of using glue, gum, or 
paste is that it is necessary to have some 
of the leaves turned over so as to show 
the under surface of the leaf, and some 
of the flowers and seeds placed loose in 
envelopes on the same sheet for purposes 
of comparison or microscopic exami- 
nation. Another plan is to use narrow 
slips of gummed stiff but thin paper, such 
as very thin parchment paper. These 
strips are either gummed over the stems, 
etc., and pinched in round the stem with 
forceps, or passed through slits made 
in the sheet and fastened at the back. 
If the specimens are mounted on cards 
and protected in glass frames, stitching 
in the principal parts with gray thread 
produces a very satisfactory appearance. 

Hectograph Pads and Inks 

The hectograph is a gelatin pad used 
for duplicating letters, etc., by transfer. 
The pad should have a tough elastic 
consistency, similar to that of a printer’s 
roller. The letter or sketch to be dupli- 
cated is written or traced on a sheet of 
heavy paper with an aniline ink (which 
has great tinctorial q^ualities). When 
dry this is laid, inked side down, on 
the pad and subjected to moderate and 
uniform pre. sure for a few minutes. It 
may then be removed, when a copy of 
the original will be found on the pad 
which has absorbed a large quantity of 
the ink. The blank sheets are laid one 
by one on the paa, subjected to moderate 
pressure over the whole surface with a 
wooden or rubber roller, or with the 
hand, and lifted c>ff by taking hold of 
the corners and stripping them gently 
with an even movement. If this is done 
too quickly the composition may be torn. 
£aCQ eucceediag copy thus ,made will 


be a little fainter than its predecessor. 
From 40 to GO legible copies may be 
made. When the operation is finished 
the surface of the pad should be gone 
over J^ently with a wet sponge aacT the 
remaining ink soaked out. The super- 
fluous moisture is then carefully wiped 
off, when the pad will be ready for 
another operation. 

The pad or hectograph is essentially 
a mixture of glue (gelatin) and glycerine. 
This mixture has the property of remain- 
ing soft yet firm for a long time and o! 
absorbing and holding certain coloring 
matters in such a way as to give them 
up slowly or in layers, so to speak, on 
pressure. 

Such a pad may be made by melting 
together 1 part of glue, 2 parts of water 
and 4 parts of glycerine (all by weight, 
of course), evaporating some of the water 
and tempering the mixture with more 
glue or glycerine if the season or climate 
require. The mass wl^en of proper con- 
sistency, which can be ascertained by 
cooling a small portion, is poured into a 
shallow pan and allowed to set. Clean 
glue must be used or the mixture strained; 
and air bubbles should be removed by 
skimming the surface with a piece of 
card-board or similar appliance. 

Variations of this formula have been 
proposed, some of which are appended: 


I — Glycerine 12 ounces 

Gelatin 2 ounces 

Water ounces 

Sugar 2 ounces 

II. — Water 10 ounces 

Dextrin 1 } ounces 

Sugar 2 ounces 

Gelatin 1.5 ounces 

Glycerine 15 ounces 

Zinc oxide IJ ounces 

III. — Gelatin 10 ounces 

Water 40 ounces 

Glycerine 120 ounces 

Barium sulphate.. 8 ounces 


The Tokacs patent compo.sition, be- 
sides the usual ingredients, .such as gela- 
tin, glycerine, sugar, and gum, contains 
soap, and can tnerefore be washed off 
much easier for new use. The smooth- 
ness of the surface is also increased, 
without showing more sticking capacity 
with the first impressions. 

Hectograph Inks (see also Inks). — The 
writing to be copied by means of the 
hectograph is done on good paper with 
an aniline ink. Formulas for suitable 
ones are appended. It is said that more 
copies cun be obtained from writing with 
the purple ink' than with other Lindi: 
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Purple.— 

I. — Methyl violet 2 parts 

Alcohol 2 parts 

Sugar 1 part 

Glycerine 4 J^urts 

Water 24 parts 


Dissolve the violet in the alcohol 
mixed with the glycerine; dissolve the 
sugar in the water; mix both solutions. 

II. — A good purple hectograph ink is 
made as follows: Dissolve 1 part methyl 
violet in 8 parts of water and add 1 part 
of glycerine. Gently warm the solution 
for an hour, and add, when cool, ^ part 
alcohol. Or take methyl ^^iolet, 1 part; 
water, 7 parts; and glycerine, 2 parts. 


Black.— 

Methyl violet 10 parts 

Nigrosin 20 parts 

Glycerine 30 parts 

Gum arabic 5 parts 

Alcohol 60 parts 

Blue. — 

Resorcin blue M 10 parts 

Dilute acetic acid .... 1 part 

Water 85 parts 

Glycerine 4 parts 

Alcohol 10 parts 

Dissolve by heat. 

Red.— 

Fuchsin 10 parts 

Alcohol 10 parts 

Glycerine 10 parts 

Water , 50 parts 

Green.— 

Aniline green, water 

soluble 15 parts 

Glycerine 10 parts 

Water 50 parts 

Alcohol 10 parts 


Repairing Hectographs. — Instead of 
remefting the hectograph composition, 
which is not always successful, it is 
recommended to pour alcohol over tlie 
surface of the cleaned mass and to light 
it. After solidifying, the surfice will 
be again ready for use. 

HEMORRHOIDS: 

See Files. 

HERB VINEGAR: 

See Vinegar. 

HIDES: 

See Leather. 

HIDE BOUND: 

See Veterinary Formulas. 

HIDE.CLEANING PROCESSES: 

See Cleaning Preparations and Meth- 

od 


HOARHOUND CANDY: 

See Confectionery. 

HOARSENESS, CREAM BON-BONS 
FOR: 

See Confectionery. 

HOARSENESS, REMEDY FOR: 

See Cough and Cold Mixtures and Tur- 
pentine. 


HONEY: 

Honey Clarifier. — For 3,000 parts of 
fresh honey, take 875 parts of water, 150 
parts of washed, dried, and pulverized 
charcoal, 70 parts of powdered chalk, 
and the whites of 3 eggs beaten in 90 
parts of water. Put the honey and 
the chalk in a vessel capable of contain- 
ing ^ more than the mixture and boil for 
3 minutes; then introduce the charcoal 
and stir up the whole. Add the whites 
of the eggs while continuing to stir, and 
boil again for 3 minutes. Take from the 
fire, and after allowing the liquid to cool 
for a quarter of an hour, filler, and to 
secure a perfectly clear liquid re61ler on 
flannel. 

Detecting Dyed Honey, — For the de- 
tection of artificial yellow dyestuff in 
honey, treat the aqueous yellow solution 
with hydrochloric acid, as well as with 
ammonia; also extract the dyestuff from 
the acid or ainnioniacal solution by sol- 
vents, such as alcohol or ether, or con- 
duct the Arata wool test in the following 
manner: Dissolve 10 parts of honey in 
50 parts of >vatcr, mix with 10 parts of a 
10 per cen* potassium- bisulphate solu- 
tion and boil the woolen thread in this 
liquid for 10 minutes. 

HOP ESSENCE: 

To 10 pounds of proof spirit add 1 
pound freshly dried hop flowers and 
after 6 days press out about 9 pounds of 
extract. 


HOP BITTER BEER: 

See Beverages. 

HOP SYRUP: 

See Essences and Extracts. 

HORN: 

Artificial Horn. — To prepare artificial 
horn from compounds of nitro-cellulosc 
and casein, by hardening them and re- 
moving their odor of camphor, the com* 
pounds arc steeped in formalde'nydi* 
uom several Hours to as many daya 
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according to tKe thickness of the object 
treated. When the formaldehyde has 
penetrated through the mass and dis< 
solved the camphor, the obiect is taken 
out of the liquid and dried. Both the 
camphor extracted and the formalde- 
hyde used can be recovered by distilla- 
tion, and used over again, thus cheapen- 
ing the operation. 

Dehorners or Horn Destroyers. — The 
following are recommended by the 
Board of Agriculture of Great Britain: 

Clip the hair from the top of the horn 
when the calf is from 2 to 5 days old. 
Slightly moisten the end of a stick of 
caustic potash with water or saliva (or 
moisten the top of the horn bud) and 
rub the tip of each horn firmly with the 
potash for about a quarter of a minute, 
or until a slight impression has been 
made on the center of the horn. The 
horns should be treated in this way from 
2 to 4 times at intervals of 5 minutes. If, 
during the interval of 5 minutes after one 
or more applications, a little blood ap- 
pears in the center of the horn, it will 
then only be necessary to give another 
very slight rubbing with the potash. 

The following directions should be 
carefully observed: The operation is 
best performed when the calf is under 5 
days old, and should not be attempted 
after the ninth day. When not in u.se 
the caustic potash should be kept in a 
stoppered glass bottle in a ary place, as it 
rapidly deteriorates when exposed to the 
air. One man should hold the calf while 
an assistant uses the caustic. Roll a 
piece of tin foil or brown paper round 
the end of the slick of cau.slic potash, 
which is held by the fingers, so as not to 
injure the hand of the operator. Do 
not moLsten the stick too much, or the 
cau.stic may spread to the skin around 
the horn and de.stroy the flesh. For Uie 
same reason keep the calf from getting 
wet for .some days after the operstion. 
Be careful to rub on the center of the 
horn and not around the side of it. 

Staining Horns. — A brown stain is 
given to norns by covering them first 
with an aqueous solution of potus.sium 
ferrocyanide, drying them, and then 
treating with a hot dilute solution of 
copper sulphate. A black .stain can be 
produced in the following manner: 

After having filing sandpapered the 
horns, di.s.solve 50 to 60 grains of nitrate 
of .silver in 1 ounce of distilled water. It 
will be coloric.ss. Dip a .small brush in, 
and paint the horns where they arc to be 
blaJK. When dry, put them where the 
Bun can shine on them, and you will find 


that they will turn jet black, and may 
then be polished. 

To Soften Horn. — Lay the horn for 10 
days in a solution of water, 1 part; nitric 
acid, 3 parts; wood vinegar, 2 parts: 
tannin, 5 parts; ta^Tar, 2 parts; and zinc 
vitriol, 2.6 parts. 

HOSIERY: 

To Stop Runs In Silk Hosiery. — Put 
dry stockings in a mixture of — 
Aluminum ammonium sul- 
phate (ammonia alum) 1 ounce 
Water . . 1 quart 

for about half an hour. Then remove 
and rinse and wash in soapy water. 

Household Formulas 

How to Lay Galvanized Iron Roofing. 
— The use of galvanized iron for general 
roofing work has increased greatly dur- 
ing the past few years. It has many 
features which commend it as a roofing 
material, but difficulties have been ex- 
perienced by beginners as to the pr^er 
method of applying it to the roof. The 
weight of material used is rather heavy 
to permit of double seaming, but a meth- 
od has been evolved that is satisfac- 
tory. Galvanized iron roofing can be 
put on at low cost, so as to be water-tight 
and free from buckling at the ioints. 
The method does away with double 
seaming, and is considered more suitable 
than the latter for roofing purposes 
wdiercver it can be laid on a roof steeper 
than 1 to 12. 

Galvanized iron of No. 28 and heavier 
gauges is used, the .sheets being lap- 
seamed and soldered together in strips 
in the shop the proper length to apply to 
the roof. After the sheets arc fastened 
together a 1 J-inch edge is turned up the 
entire length of one side of the sheet, as 
indicated in Fig. 1. This operation is 
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done with tongs itavinff gauge pins set 
at the proper point. The second oper» 
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aiion ooqsmU in taming a strip } inch 
wide toward the sheet, as shown in Fig. it. 
This sheet is then laid on the roof, and a 
cleat about 8 inches lon||[ and 1 inch 
wide, made of galvanized iron, is nailed 
to the roof close to the sheet and bent 
over it, as shown in Fig. S. 

A second sheet having inches 
turned up is now brought against the 
first sheet and bent over both sheet and 
cleat, as shewn in Fig. 4. The cleat is 
then bent backward over the second 
sheet and cut o£P cio^e to the roof, as in 
Fig. 5, after which the seams are drawn 
together by double seaming tools, as the 
occasion demands, and slightly ham- 
mered with a wooden mallet. The fin- 
ished seam is shown in Fig. 6. It will 
be seen that the second sheet of galvan- 
ized iron, cut { inch longer than the first, 
laps over the former, making a sort of 
bead which prevents water from driving 
In. Cleats hold both sheets firmly to the 
roof and are nailed about 12 inches 
apart. ^ Roofs of this character, when 
laid with No. 28 gauge iroiv, cost very 
little more than the cheaper grades of 
tin, and do not have to be painted. 

AppliMtions for Prickly Heat. — Many 
applications for this extremely annoying 
form of urticaria have been suggested 
and their efficacy strongly urged by the 
various correspondents of the medical 
press who propose them, but none of 
them seem^ to oe generally eflicacious. 
Thus, sodium bicarbonate in strong, 
aqueous iblution, has long been a domes- 
tic remedy in general use, but it fails 
probably as often as it succeeds. A 
weak solution of copper sulphate has 
also been highly extolled, only to disap- 
point a very large proportion of those 
who resort to it. And so we might go 
on citing remedies which may sometimes 
give relief, but fail in the large proportion 
of cases. In this trouble, as in almost 
every other, the idiosyncrasies of the 
patient play a great part in the effects pro- 
duced by any remedy. It is caused, 
primarily by congestion of the capillary 
vessels of the skin, and anything that 
lends to relieve this congestion will give 
relief, at least temporarily. Among the 
newer suggestions are the following: 

Alcohol 333 parts 

Ether 333 parts 

Chloroform 333 parts 

Menthol 1 part 

Mix. Direction.^; Apply occasion- 
ally with a sponge. 

Among those things which at least 
easist one in bearing tne affliction is fre* 


quent change of underwear. T*>ie%Dder 
garments worn during the day saould 
never be worn at night. Scratching or 
rubbing should be avoided where pos- 
sible. Avoid stimulating food and 
drinka, especially alcohol, and by all 
means keep the bowels in a soluble con* 
dition, 

Cleaning and Polishing Linoleum.— 
Wash the linoleum with a mixture of 
equal parts of milk and water, wipe dry. 
and rub in the following mixture by 
means of a cloth rag: Yellow wax, 5 
parts; turpentine oil, 11 parts; varnish. 
5 parts. As a glazing agent, a solution 
of a little yellow wax in turpentine oil is 
also recommended. Other polishing 
agents are: 

I. — Palm oil, 1 part; parafiSne, 18; ker- 
osene, 4. 

II. — Yellow wax, 1 part; carnauba 
wax, 2; turpentine oil, 10; benzine, 5. 

Lavatory Deodorant. — 

Sodium bicarbonate. . 5 ounces 

Alum . 5i ounces 

Potassium bromide.. . 4 ounces 

Hydrochloric acid enough. 

Water enough to make 4 pints. 

To 3 parts of boiling water add the 
alum ana then the bicarbonate. Intro- 
duce enough hydrochloric acid to dis- 
solve the^ precipitate of aluminum hy- 
drate which forms and then add the 
potassium bromide. Add enough water 
to bring the measure of the finished prod- 
uct up to 4 pints. 

Removal of Odors from Wooden 
Boxes, Chests, Drawers, etc. — This is 
done by varnishing them with a solution 
of shellac, after the following manne*' 
Make a solution of shellac, 1,000 parts; 
alcohol, 90 per cent to 95 per cent, 1,000 
parts; boi^ic acid, 50 parts; castor oil, 60 
parts. The shellac is first dissolved in 
the alcohol and the acid and oil added 
afterwards. For the first coating use I 
part of the solution cut with from 1 to 2 
parts of alcohol, according to the porositv 
of the wood — the more porous the les/ 
necessity for cutting. ^ When the first 
coat is absorbed and dried in, repeat the 
application, if the wood is very porous, 
with the diluted shellac, but it of bard 
dense wood, the final coating may be 
now put on, using the solution without 
addition of alcohoh If desired, th? solu- 
tion may be eoiored with any of the 
alcohol soluble aniline colors. The shel 
lac solution, by the way, may be applied 
to the outside of chests, etc., and finished 
off elter the fashion ol ** French polish.** 
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When used this wav, a prior application 
of 2 coats of linseed oil is advisable 

Stencil Marking Ink that wili Wash 
Out. — Triturate toother 1 part of fine 
soot and 2 parts of Prussian olue, with a 
little glycerine; then add 3 parts of gum 
arabic and enough glycerine to form a 
thin paste. 

Washing Fluid. — Take 1 pound sal 
soda, J pound good stone lime, and 5 
quarts of water;^ boil a short time, let it 
settle, and pour off the clear fluid into a 
stone jug, and cork for use; soak the 
white clothes overnight in simple water, 
wring out and soa p wristbands, collars, 
and dirty or stained places. Have the 
boiler half filled with water just begin* 
ning to boil, then put in 1 common tea* 
cupful of fluid, stir and put in your 
clothes, and Lt '! for half an hour, then 
rub lightly through one suds only, and 
all is complete. 

Starch Luster. — A portion of stearine, 
the size of an old fashioned cent, added 
to starch, } pound, and boiled with it for 
2 or 3 minutes, will add greatly to the 
beauty of linen, to which it may be ap* 
plied. 

To Make Loose Nails in Walls Rigid. — 
As soon as a nail driven in the wall be* 
conies loose and the plastering begins 
to break, it can be made solid and firm 
bv the following process: Saturate a bit 
of wadding with thick dextrin or glue; 
wrap as much of it around the nail as 
possible and reinsert the latter in the 
hole, pressing it home as strongly as 
possible. Remove the exr iS of j^ue or 
dextrin, wiping it cleanly off with a rag 
dipped in clean water; then let drpr. The 
nail will then be firmly fastened in place. 
If the loose plastering be touched with 
the glue and replaced, it will adhere and 
remain firm. 

Home Storage of Medicinals. — A well 
stocked home medicine chest must be 
checked periodically for overage items 
which deteriorate and become ineffective, 
and in some eases dangerous. The follow- 
ing groupings tell how best to store various 
medicinals, and how long they will safely 
last. 

I. — These items will keep indefinitely if 
stored properly: 

Atlhesive bandages — keep sealed. 
Bandages — if antiseptic package is un- 
opened. 

Boric acid ointment — keep container 

closeil. 

Boric acid powder — keep container closed. 


Cotton — sterility is lost soon after anti- 
septic package is opened. 

Cough syrups — keep lightly stoppered. 

Disinfectants — chlorine and bleaches 
should be tightly corked; other types 
do not require such care. 

Gauze pads — if antiseptic package is un- 
opened. 

Mouthwash — keep tightly stoppered. 

Mineral oil — keep stoppered. 

Petroleum jelly — keep jar or tube closed. 

Rubbing alcohol — prevent evaporation by 
keeping container closed. 

Sodium bicarbonate — in closed container. 

Tongue depressors — in clean container. 

Throat swabs — in clean container. 

II. — I'hese items deteriorate: 

Adhesive tape — adhesive ability lost with 

time due to drying. 

Antihistamine — after about Ij years, its 
potency is lost. 

Argyrol — should not be stored for more 
than 30 days, for it decomposes rapidly 
because of light, even though stored in 
dark bottles; becomes highly irritating 
to membranes. 

Aspirin — must be kept dry; if an odor of 
vinegar is detected, or if crystals have 
formed, they should be discarded. 

ElTcrve.sccnt salts and tablets — must be 
kept absolutely dry. 

Eyewash or eyedrops — must be kept 
tightly closed, and cannot be stored for 
too long, for a dangerous fungoid growth 
can develop in thciii. 

Hydrogen peroxide — even though tightly 
capped in a dark bottle, its potency is 
lost in about Ij years. 

Iodine* — keep bottle tightly closed, for 
evaporation of its alcohol content leaves 
it dangerously strong. 

Mild antiseptics — keep containers tightly 
capped, and discard if a cloudiness de- 
velops, or a sediment is noticed at the 
bottom. 

Milk of magnesia — wipe cap and top of 
bottle before closing; discard if it be- 
comes dry or caked. 

Nose drops — can last about 1} years, but 
should be discarded if cloudiness or sedi- 
ment develops. 

Spirits of camphor — keep bottle tightly 
closed to prevent evaporation. 

Spirits of ammonia— keep bottle tightly 
closed to prevent evaporation. 

Soda mints — discard if they crumble. 

III. — Refrigerate these medicinals: 

Cod liver oil — will turn rancid unless re- 
frigerated. 

Vitamins A, B-1, C, D — most vitamins 
lose their potency after a month if kept 
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at room temperature; refrigerated tab> 
lets and elixirs will keep about 6 months; 
capsules will keep about 1 year. 

Mineral pills — combination vitamin D 
concentrate, calcium and phosphorous 
pills, which are often prescribed during 
pregnancy, remain eflFective for only two 
weeks. Calcium and phosphorous pills 
will keep 1 year. 

•‘Wonder druM*’ — these antibiotics have 
expiration dates stamped on the pack- 
age; they should never be used beyond 
these dates. Be guided by the instruc- 
tions on the package regarding place of 
storage. 

IV . — Safety preeauiiont: 

1. Date drugs at time of purchase. 
t. Protect labels with cellophane tape. 

S. Take a periodic inventory of your medi- 
cine chest, discarding and replacing 
out-of-date and depleted items. 

4 . Do not guess as to the contents of a 
container whose label is missing; dis- 
card it. 

5. Follow prescriptions’ directions care- 
fully; do not use another person’s pre- 
scription. 

6 . Do not take medicine in the dark. 

7. Consult your doctor before using the 
wonder drugs; do not use the remains 
of an old prescription, for your condi- 
tion may have changed. 

9. All dangerous drugs and poisonous sub- 
stances should be kept in a special place 
other than in the medicine chest. 
Where there are children, keep these 
substances out of their reach, prefer- 
ably under lock and key. 

9 . Paste doctor’s phone number in medi- 
cine chest. 

Rtmoving Old Wall Paper. — Some 
paper hangers remove old paper from 
walls by first dampening it with water in 
which a little baking soda has been dis- 
solved, the surface being then gone over 
with a “scraper” or other tool. How- 
ever, the principle object of any method 
is to soften the old paste. This may be 
readily accomplished by first wetting a 
section of the old paper with cold or 
tepid water, using a brush, repeating the 
wetting until the paper and paste arc 
soaked through, when the paper may 
easily be pulled off, or, if too tender, may 
be scraped with any instvument of a 
chisel form shoved between the paper 
and the wall. The wall should then be 
washed with clean water, this operation 
being materially assisted by wetting the 
wall ahead of the washing. 

T6 Overcome Odors In Freshly Papered 
Rooms. — After the windows and doors of 


such rooms have been closed,^ bring in 
red-hot coal and strew on *his several 
handfuls of juniper berries. About IS 
hours later open all windows and doors, 
so as to admit fresh air, and it will be 
found that the bad smell has entirely 
disappeared. 


Treatment of Damn Walls.— I. — A 
good and simple remedy to obviate this 
evil is caoutchouc glue, which is pre- 

C ared from rubber nose. The walls to 
e laid dry are first to be thoroughly 
cleaned by brushing and rubbing off; 
then the caoutchouc size, which has been 
previously made liouid by heating, is ap- 
plied with a broad brush in a uniform 
layer — about 8 to 1^ inches higher than 
the wall appears damp — and finally 
paper is pasted over the glue when the 
latter is sh‘11 sticky. The piiper will at 
once adhere very firmly. Or else, apply 
the liquefied glue in a uniform layer 
upon paper (wall paper, caoutchouc paper, 
etc ). Upon this, size paint m.iy be ap- 
plied, or it may be covered with wall 
paper or plaster. 

If the caoutchouc size is put on with 
the necessary care — i. e., it all damp 
spots are covered with it — tlie wall is 
laid dry for the future, and no peeling off 
of the paint or the wall paper needs to be 
apprehended. In cellars, protection 
from dampness can be had in a like 
manner, as the caoutchouc glue adheres 
equally well to all surfaces, whether 
stone, glass, metal, or wood. 


II. — The walls must be well cleaned 
before painting. If the plaster should 
be worn and permeated with saltpeter 
in places it snould be renewed and 
smoothed. These clean surfaces are 
coated twice with a water-glass solution, 
I.l, using a brush an<^ allowed to dry 
well. Then they are painted 3 times 
with the following mixture: Dissolve 
100 parts, by weight, of mastic in 10 
parts of absolute alcohol; pour 1,000 
parts of water over 200 parts of isinglass; 
allow to soak for 0 hours; heat to solution 
and add 100 parts of alcohol (50 per 
cent). Into tnis mixture pour a not 
solution of 50 parts of ammonia in 250 
parts of alcohol (50 per cent), stir well, 
and subsequently add the mastic soju- 
tion and stand aside warm, stirring dili- 

f ;ently. After 5 minutes take away 
rom the fire and paintine may be com- 
menced. Before a fresn application, 
however, the solution sliould be removed. 

When this coating has dried complete* 
ly it is covered with oil or varnish paint, 
preferably the latter. In the same man- 
ner the exudation of ao-called aaltpeter 
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io fresh ninsonry or on the exterior of 
etc., may be prevented, size 
paint or lime pai«it being employed in- 
stead of the oil-varnish paint. New 
walls which are to be painted will give 
off no more saltpeter ai'lcr 2 or 3 appli- 
cations of the isinglass solution, so that 
the colors of the wall paper will not be 
injured either. ^ Stains caused by smoke, 
soot, etc., on ceilings of rooms, kitchens, 
or corridors which are diflicult to cover 
up with size paint, mav also be com- 
pletely isolatea by applying the warm 
isinglass solution 2 or 3 times. The 
size paint is, of course, put on only after 
complete drying of the ceilings. 

To Protect Papered Walls from Ver- 
min. — It is I’ot irifremient that when the 
wall paper becomes defective or loose iii 
papered rooms, vermin, be 1 bugs, ants, 
etc., will breed behind it. In order to 
prevent this evil a little colocynth powder 
should be atlded to the paste used for 
hanging the paper, in the proportion of 
50 or CO parts for 3,000 parts. 

Care of Refrigerators. — See that the 
sides or walls of all refrigerators are oc- 
casionally .scoured with soap, or soap 
and slaked lime. 

Dust Preventers. — Against the bene- 
ficial effects to le observed in the use 
ot nu'st preparations we must place the 
following bad effects: The great smooth- 
ness and slipperiness of the boards dur- 
ing the first few days after every appli- 
cation of the dressing, which forbids the 
use c»f the latter on steps, floors of gymna- 
sia . dancing floors, etc. The fact that 
the oil or grease penetrates the soles of 
the bools or shoes, the hems of l.arlies* 
dresses, and things accidentally falling 
to the floor are soiled and spotted. Be- 
sides these there is, especially during the 
first few days after application, the dirty 
dark coloration which the boards take 
on after protracted use of the oils. 
Finally, there is the considerable co^l of 
any pro< css, especi.dly for smaller rooms 
and apartments. In schocirooins and 
railroad waiting rooms and other places 
much fre<niented by children and others 
wearing slices set with iron, the boards 
soon become smooth from w'ear, and for 
such places the process is not suited. 

According to other sources of infor- 
mation, these evil tendencies of the appli- 
cation vanish altogether, or are reduced 
to n minimum, if (1) eiitirelv fresh, or at 
least, not rancid oils be used; (2) if, after 
each oiling, a few days be allowed to 
slanse before using the chamber or hall, 
and finally (3), if resort is not bad to 


costly foreign special preparations, but 
German goods, procurable at w holesale 
in any quantity, and at very low figures. 

The last advice (to use low-priced 
preparations) seems .sensible since accord- 
ing to recent experiments, none of the 
oils expel mented upon possess any es- 
pecial adi intages over the others. 

An ov rwhelmiug majority of the 
laboratori ‘s for examination have given 
a verdict m favor of oil as a dust-sup- 
pressing s oplication for floors, and have 
expressed a desire to see it in universal 
use. Thr following is a suggestion put 
forth for Tie use of various preparations: 

This di 3t-absorbing agent has for its 
object to laKe up the dust in sweeping 
floors, etc., and to prevent its develop- 
ment. The production is as follows: 
]\!ix in an intimate manner 1‘2 parts, by 
weight, ot mineral sperm oil with 88 
parts, by weight, of Homan or Portland 
cement, adding a few drops of mirbune 
oil. Upon stirring a uniform paste form? 
at first, which then passes into a greasy, 
sandy mass. This mass is s])i'inkled 
upon the surface to be swept and cleaned 
oi dust, next going over it with a broom 
or similar object in the customary man- 
ner, at wliicl' operation the dust will 
mix with the mass. The preparation 
can be used repeatedly. 

HOW TO FLUFF THE HAIR: 

Hair can lie fluffed and made to stand 
out well from the head, even without 
curling, by brushing it with an outward 
twist of the wrist that lifts the hair up 
from the scalp. For this brushing divide 
the hair into strands and go over the 
head in a circle, then begin further up 
and continue until all the hair has been 
lifted and lightened. If this style of 
brushing is kept up daily, or even .several 
times a week, the straightest and 
stringiest of hair soon becomes dry and 
easy to puff out from the face. 

HYDROMETER AND ITS USE. 

rill the tall cylinder or test glass with 
the spirit to be tested and see that it is of 
the proper temperature (GO' F.). Should 
the thermometer indicate a higher tem- 
perature wrap the cylinder in cloths 
which have been dipped in cold water 
until the temperature falls to the required 
degree. If too low' a temperature is 
indicated, reverse the process, using 
warm instead of cold applications. 
When G0° is reached note the specific 
gra\ity on the fionting hydrometer. 
Have the cylinder filled to the top and look 
across the top of the liquid at the mark oq 
tlie hydrometer. This is to preclude an 
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incorrect reading by possible refraction 
in the glass cylinder. 

HYGROMETERS AND HYGRO- 
SCOPES: 

Paper Hygrometers. — Paper Hygrom- 
eters are made by saturating white blot- 
• ting Daper with the following liquid and 
then hanging up to dry: 

Cobalt chloride 1 ounce 

Sodium chloride ) ounce 

Calcium chloride 75 grains 

Acacia } ounce 

Water 3 ounces 

The amount of moisture in the atmos- 
phere is roughly indicated by the chang- 
ing color of the papers, as follows: 

Rose red rain 

Pale red very moist 

Bluish red moist 

Lavender blue .... nearly dry 
Blue very dry 

Colored Hygroscopes. — These instru- 
ments are often composed of a flower or 
a figure, of light muslin or paper, im- 
mersed in one of the following solutions: 

1. — Cobalt chloride. , 1 part 

Gelatin 10 parts 

Water 100 parts 

The normal coloring is pink; this color 
changes into violet in medium humid 
weather and into blue in very dry 
weather. 

II. — Cupric chloride. .. 1 part 

Gelatin 10 parts 

Water ^ . 100 parts 

The color is yellow in dry weather. 

III. — Cobalt chloride.. . . 1 part 

Gelatin 20 parts 

Nickel oxide 75 parts 

Cupric chloride.. . . 25 parts 

Water 200 parts 

The color is green in dry weather. 

HYOSCYAMUS, ANTIDOTE TO: 

See Atropine. 


ICE: 

See also Refrigeration. 

Measuring the Weight of Ice. — A 
close estimate of the weight of ice can 
be reached by multiplying together the 
length, breadth, and thickness of ‘the 
block in inches, and dividing the product 
by 30. This will be very closely the 
weight in pounds. Thus, if a block is 
10 X 10 X 9, the product is 900, and this 
divided by 30 gives 30 oounds as correct 


weight. A block 10 x 10 x 6 weighi 
pounds. This simple method can ba 
easily applied, and it may serve to re- 
move unjust suspicions* or to detect 
short weight. 

To Keep Ice in Small Quantities. — To 
keep ice from melting, attention is called 
to an old preserving method. The ice 
is cracked with a hammer between % 
layers of a strong cloth. Tie over a com- 
mon unglazed flower-pot, holding about 
2 to 4 quarts and placed upon a porce- 
lain dish, a piece ot white flannel in such 
a manner that it is turned down fifnneL 
like into the interior of the pot without 
touching the bottom. Placed in this 
flannel tunnel the cracked ice keeps for 
days. 

ICE FLOWERS. 

Make a 2 per cent solution of the best 
clear gelatin in distilled water, filter, and 
floc^ the filtrate over any surface which 
it is desired^ to ornament. Drain off 
slightly, and if the weather is sufliciently 
cold, put the plate, as nearly level as pos- 
sible, out into the cold air to freeze. In 
freezing, water is abstracted from the 
colloidal portion, which latter then as- 
sumes an efflorescent form, little flowera 
with exuberant, graceful curves of crys- 
tals, showing up as foliage, from all over 
the surface. ^ To preserve in permanent 
form all that is necessary is to flood them 
with absolute alcohol. This treatment 
removes the ice, thus leaving <a lasting 
framework of gelatin which may be 
preserved indefinitely. In order to do 
this, as soon as the gelatin has become 

uite dry it should be either varnished, 

owed wi|*li an alcoholic solution of clear 
shellac, o# the gelatin may be rendered 
insoluble by contact, for a few moments, 
with a solution of potassium bichromate^ 
and subsequent exposure to sunlight. 

IODINE STAINS, TO REMOVE: 

Soak the garment which is stained in 
strong solution of sodium thiosulphate 
(hypo or photographer’s hypo) until 
whitened and then wash in clear running 
water to remove the hypo. 

INCUBATOR TO FUMIGATE : 

For best results, an incubator should 
not only be cleaned tlioroughly before it 
is used, but it should also be fumigated. 
Get a formaldehyde candle from a drug 
store. Set it in the incubator. Light it 
and close the door almost tight. The 
fumes will kill all the germs that may be 
lodging there and this will better your 
chances of getting a good hatch. Air the 
meubator two days before setting eggs. 
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INK ERADICATORS: 

See Cleaning Preparations and Meth' 

IKlf*. 

IGNITING COMPOSITION. 

Eight parts of powdered manganese, 
10 parts of amorplious phosphorus, and 
5 parts of glue. The glue is soaked in 
water, dissolved in the heat, and the 
manganese and the phosphorus stirred in, 
so that a thinly liquid paste results, which 
IS applied by means of a brush. Allow 
to ary well. This, being free from sul- 
phur, can be applied on match-boxes. 

Inks 

BLUEPRI5T mKS. 

I. — For red-writing fluids for blue- 
prints, take a piece of common washing 
soda the size of an ordinary bean, and 
dissolve it in 4 tablespoonfuls of ordinary 
red-writing ink, to make a red fluid. 
To keep it from spreading too much, use 
a fine pen to apply it with, and write fast 
so as not to allow too much of the fluid 
to get on the paper, for it will continue 
eating until it is dry. 

II. — For red and white solutions for 
writing on blueprints, dissolve a crystal 
of oxalate of potash about the size of 
a pea in an ink-bottle full of wmter. 
This will give white lines on blueprints; 
other potash solutions are yellowish. If 
this shows a tendenev to run, owing to 
loo great strength, add more water and 
thicken slightly with mucilage. Mix 
this with reel or any other colored ink 
about half and half, and writing may be 
done on the blueprints in colors corre- 
sponding to the inks used. 

III. — Add to a siupU bottle of water 
enough washing soda to make a clear 
white line, then add enough gum arabic 
to it to prevent spreading and making 
ragged lines. To make red linos dip the 
pen in red ink and then add a littie of 
the solution by means of the quill. 

IV. — For white ink, grind zinc oxide 
fine on marble and incorporate with it 
a mucilage made with gum tragacanth. 

’ Thin a little for use. Add a little oil of 
cloves to prevent mold, and shake from 
time to lime. 

V. — A fluid which is as good as any 
for writing white on blueprints is made 
of equal parts of sal soda and water. 

VI. — Mix equal paits of borax and 
water. 

Both these fluids, V juid VI, must be 
used with a fine-pointed pm; n.pcn with 
A blunt point wib not work well. 


DRAWING INKS: 

Blue Ruling Ink.— Good vitriol, 4 
ounces; indigo, 1 ounce. Fiilverize the 
indigo, add it to the vitriol, and let it 
stand exposed to the air for 6 days, or 
until dissolved; then fill the pots with 
chalk, add fresh gall, J gill, boiling it 
before use. 

Black Ruling Ink. — Take good black 
ink, and add gall as for blue. Do not 
cork it, as this prevents it from turning 
black. 

Carbon Ink. — Dissolve real India ink 
in common black ink, or add n small 
quantity of lampblack previously heated 
to redness, and ground perfectly smooth, 
with a small portion of the ink. 

Carmine. — The ordinary solution of 
carmine in ammonia water, after a short 
time in contact with steel, becomes black- 
ish red, but an ink may be made that 
will retain its brilliant carmine color to 
the last by the following process, given by 
Dingier: Triturate 1 part of pure car- 
mine with 15 parts of acetate of a ranionia 
solution, with an cqui,* quantity of dis- 
tilled w'ater in a pore dam moitar, and 
allow' the w'hole to st .nd for some lime. 
In this way, a portic n of the alumina, 
which is combined with the carmine dye, 
is taken up by the acetic acid of the am- 
monia salt, and separates as a precipi- 
tate, while the pure pigment of tne 
cochineal remains dissolved in tlie half- 
saturated ammonia. It is now' filtered 
and a few drops of pure white sugar 
syrup added to thicken it. A solution of 
gum arabic cannot be used to thicken it, 
since the ink still contains some acetic 
acid, which w'ould coagulate the bas- 
sorine, one of the constituents of the 
gum. 

Liquid Indelible Drawing Ink. — Dis- 
solve, by boiling, 2 parts of blond (golden 
yellow) shellac in 1.6 parts, by weight, 
of sal ammoniac, 16°, 'Nvith 10 parts, by 
weight, of distilled water, and filter the 
solution through a woolen cloth. Now 
dissolve or grind 0.5 parts, by weight, of 
shellac solution with 0.01 part, by 
weighty, of carbon black. Also dissolve 
.03 parts of iiigrosin in 0.4 parts of 
distilled water and pour both solutions 
together. The mixture is allowed to 
settle for 2 days and the ready ink is 
drawn off from the sediment. 

GLASS, CELLULOID, AND METAL 
INKS: 

See also Etrliing. 

Most inks for glass will also write on 
celluloid and the metals. The following 
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1 and II are the most widely known 
recipes: 

I. — In 500 j)aits of water dissolve 36 
parts of sodiucn fluoride and 7 parts of 
sodium sulphate. In another vessel 
dissolve in the same amount of water 14 
parts of zinc chloride and to the solution 
add 56 parts of concentrated hydro- 
chloric acid. To use, mix equal vol- 
umes ot the two solutions and add a little 
India ink; or, in the absence of this, rub 
up a little lampblack with it. It is 
scarcely necessary to say that the mix- 
ture should not be put in glass containers, 
unless they are well coated internally 
with parafline, wax, gutta-percha, or 
some similar material. To avoid the 
inconvenience of keeping the solutions in 
separate bottles^ mix them and preserve 
in a rubber bottle. A quill pen is best to 
use in writing with this preparation, but 
metallic pens may be used, if quite clean 
and new. 

II. — In 150 parts of alcohol dissolve 
fO parts of rosin, and add to this, drop 
bv drop, stirring continuously, a solution 
of 35 parts of borax in 250 parts of water. 
This being accomplished, dissolve in the 
solution sufficient methylene blue to give 
it the desired tint. 

Ink for Writing on Glazed Cardboard. 
— The following are especially recom- 
mended for use on celluloid: 

I. — Dissolve 4 drachms of brown 
shellac in 4 ounces of alcohol. Dissolve 
7 drachms of borax in 6 ounces of dis- 
tilled water. Pour the first solution 
slowly into the second and carefully mix 
them, after which add 12 grains of 
aniline dye of the desired color, Violet, 
blue, gresn, red, yellow, orange, or 
black aniline dyes can be used. 

Such inks may be used for writing on 
bottles, and the glass may be cleaned 
with water without the inscription being 
impaired. 

II. — Ferric chloride .... 10 parts 

Tannin 15 parts 

Acetone 100 parts 

Dissolve the ferric chloride in a por- 
tion of the acetone and the tannin in the 
residue, and mix the solutions. 

III. — Dissolve a tar dyestuff of the 
desired color in anhydrous acetic acid. 

Indelible Inks for Glass or Metal. — 
Schobel recommends the following inks 
for marking articles of glass, glass slips 
for microscopy, reagent flasks, etc., in 
black: 

I. — Sodium silicate 1 to 2 parts 

Liquid India ink. ... 1 part 


For white: 

II. — Sodium water glass 3 to 4 parta 
Chine.se white 1 part 

Instead of Chinese white, a sufficient 
amount of the so-called permanent 
white (barium sulphate) may be used. 
The containers for these inks should be 
kept air-tight. The writing in either case 
is not attacked by any reagent used in 
microscopical technique but may be 
readily scraped away with a knife. The 
slips or oth'^r articles should be as near 
chemically clean as possible, before at- 
tempting to write on them. 

According to Schuh, a mixture of a 
shellac solution and whiting or precipi- 
tated chalk answers very well for mark- 
ing glass. Any color may be mixed with 
the chalk. If the glass is thoroughly 
cleaned with alcohol or ether, either a 
quill pen or a camers-hair pencil (or a 
fresh, clean steel pen) may be used 

Ink on Marble. — Ink marks on marble 
ma3^ be removed with a paste made by 
dissolving an ounce of oxalic acid and 
half an ounce of butter of antimony in a 
int of rain water, and adding sufficient 
our to form a thin paste. Apply this to 
the stains with a brush; allow it to re- 
main on 3 or 4 days and then wash it off. 
Make a second application, if necessary. 

Perpetual Ink. — I. — Pitch, 3 pounds; 
melt over the fire, and add of lampblack, 
i pound; mix well. 

II. — Trinidad asphaltum and oil of 
turpentine, equal parts. Used in a 
melted .state to fill in the letters on tomb- 
stones, marbles, etc. Without actual 
violence, it will endure as Jong as the 
stone itself. 

Ink for Steel Tools. — Have a ri:bber 
stamp made with white letters oii a black 
ground. Make up an ink to use with tk's 
stamp, as follows: 

Ordinary rosin, J pound; lard oil, 1 
tablespoonfui ; lampblack, 2 tablespoon- 
fuls; turpentine, 2 tablesp>oonfuls. Melt 
the rosin, and stir in the other ingredients 
in the order given. When the ink is cold 
it should look like ordinary printers* ink. 
Spread a little of this ink over the pad 
and ink the rubber stamp as usual, and 
press it on the clean steel — saw blade, 
lor instance. Have a rope of soft putty, 
and make a border of putty around the 
stamped design as close up to the letter- 
ing as possible, so that no portion of the 
steel inside the ring of putty is exposed 
but the lettering. Then pour into the 
putty ring the etching mixture, composed 
of 1 ounce of nitric acid^ 1 ounce of mun* 
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lllic acid, and ounces of water. Allow 
h to rest for only a minute, draw off the 
acid with a glass or rubber syringe, and 
soak up the last trace of acid with 3 
moist sponge. Take olf the putty, and 
wipe off the design with potash solution 
first, and then with turpentine, and thc 
job is done. 

Writing on Ivory, Glass, etc. — Nitrate 
of silver, 3 parts; gum arabic, 20 parts; 
dislil'ed water, 30 parts. Dissolve the 
gum araliic in two-thirds of the water, 
and the nitrate of silver .» tiie other 
third. Mix and add the de*' icd color. 

Writing on Zinc (see also Horti- 
eultifral Inks) — Take 1 part sulphate of 
copper (copper vitriol), 1 part chloride 
of potassium, both dissolved in 35 pari? 
water. With this blue liquid, writing or 
drawing may be done with a common 
steel pen upon zinc which has been 
polished bright with emery paper. After 
the writing is done the plates are put 
in water and left in it for some lime, 
then taken out and dried. The writing 
will remain intact as long as the zinc. 
If the writing or drawing should be 
brown, 1 part sulphate of iron (green 
vitriol) is added to the above solution. 
The chemicals are dissolved in warm 
water and thc latter must be cold before 
it can be used. 

GOLD INK. 

I. — The best gold ink is made by rub- 
l)ing up gold leaf as thoroughly as pos- 
sible with a little L'oney. The honey is 
then washed away with water, and the 
finely pow<lered gold l'*af left is mixed to 
the consistency of a writing inl^ with weak 
gum water. Kverytliiiig depends upon 
the fineness of the gold powder, i. e., 
upon the diligence with winch it has been 
worked with the honey. Precipitated 

old is finei tlian can be got by any rub- 

ing, but its color is wrong, being dark 
brown. The above gold ink should be 
used with a quill pen. 

II. — An imitation gold or broi./e ink 
is coinpo.sed by grinding 1,000 parts of 
powdered bronze of handsome color 
with a varnish prepared by boiling to- 
gether .500 parts of nut oil, 200 parts of 
gallic, 500 part.s of cocoanut oil, 100 |>arts 
of Naples yellow, and as much of sienna. 

HORTICULTURAL INK. 

1. — Chlorate of platinum } ounce; 
soft water, 1 pint. I)i.ssolve and pre- 
serve it in glass. Used with a clean, 
quill to write on zinc labels. It almost 
immediately turns black, and cannot be 


removed by washing. The add lion of 
gum and lampblack, as recommended in 
certain books, is unnecessary, and even 
prejudicial to the quality of the ink. 

II. — V^erdigrvs and sal ammoiiac, of 
each J ounce; levigated larnphlack, ^ 
ounce; common vinegar, j pint; mix 
thoroughly. Used as the last, tor either 
einc, iron, or steel. 

III. — Blue vitriol, 1 ounce; sal am- 
moniac, \ ounce (both in powder); vine- 

f ar, J pint; dissolve. A little lamp- 
lack or vermilion may be added, but 
it is not neccs.sary. Use No. 1, for iron, 
tin, or steel plate. 

INDELIBLE INKS. 

These are also frequently called water 
proof, incorrodible, or indestructible 
inks. They are employed for writing 
labels on bf>ttle.s containing strong acids 
and alkaline solutions. They may be 
employed with stamps, types or stencil 
platf‘s, by which greater neatness will be 
Betnred than can be obtained with either 
a brush or pen. 

I'lie following is a superior prepara 


lion for laundry use: 

Aniline oil 85 parts 

J*otas«^iiim chlorate. . . 5 parts 

Disliilcd w ater. ... 44 palts 
Hydrochloric acid, 
pure (specific grav- 
ity, 1.124) 68 parts 

Coppt r chloride, pure 6 parts 


Mix l)»e aniline od, potassium chlor- 
ate, and 26 parts of the water and heat 
in a capaciou'i ves.sel, on the water bath, 
at a tc mpcrul lire of from 175^ to 195® F., 
until the cliluralc is entirely dissolved, 
then add one-half of the hydrochloric 
and loiitiniic the heat until the mixture 
bcfiu^ to take on a darker color. Dis- 
solve the copper chloride in the residue 
of the water, add thc remaining hydro- 
chloiic acid to the solution, and add the 
whole to the liquid on the water bath, 
ami heat the mixture until it acquires a 
fine red- violet color. Pour into a llask 
with a well-fitting ground-glass stopper, 
c'lose tightly aud set a.dde for several 
day.s, or until it ceases to throw down a 
preeipitate. When this is the case, pour 
olf the clear liquid into smaller (one 
drachm or a draUiin and a half) con- 
tainers. 

^”his ink must be used with a quill pen, 
and is especiidly good for linen or cotton 
fabrics, but doe.s not answer so well for 
silk or woolen goods. Wlion first used, 
it appears as a paie red, but on washing 
with soap or alkalies, or on exposure to 
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tfie air, becomes a deep, dead black. 
The following is a modification of the 
foregoing: 

Blue Indelible Ink. — This ink has the 
reputation of resisting not only water 
and oil, but alcohol, oxalic acid, alkalies, 
the chlorides, etc. It is prepared as fol- 
lows: Dissolve 4 parts of gum lac in S6 
parts of boiling water carrying 2 parts 
of borax. Filter and set aside. Now 
dissolve 2 parts of gum arahic in 4 parts 
of water and add the S(>luti6n to the 
filtrate. Finally, after the solution is 
quite cold, add 2 parts of powdered 
indigo and dissolve by agitation. Let 
stand for several htmrs, then decant, and 
put in small bottles. 

Red Indelible Inks. — By proceeding 
according to the following formula, an 
intense purple-red color may be pro- 
duced on fabrics, which is imlelible in 
the customary sense of the word: 


1. — Sodium carbonate . 3 drachms 

Gumarabic 3 drachms 

Water 12 drachms 

2. — Platinic chloride 1 drachm 

Distilled water 2 ounces 

3. — Stannous chloride.. . 1 drachm 

Distilled water 4 drachms 


Moisten the place to be written upon 
with No. 1 and rub a warm iron over it 
until dry; then WTite with No. 2, ana, 
when dry, moisten with No. 3. An 
intense and beautiful purple-red color is 
pordiioed in this way. A very rich 
purple color — the purple of Cassius — 
may be produced by substituting a solu- 
tion of gold chloride for tlie platinic 
chloride in the above formula. 

Crimson Indelible Ink. — 

The following formula makes an indelible 
dmson ink: 

Silver nitrate 50 parts 

Sodium carbonate, 

crystal 75 parts 

Tartaric acid 16 parts 

Carmine 1 part 

Ammonia water, 

strongest 288 parts 

Sugar, white, crystal- 
lized 36 parts 

Cum arable, pow- 
dered 60 parts 

Distilled water, 
quantity sufficient 

to make 400 parts 

Dis5(»lve the silver nitrate and the 

tfodium carbonate separately, each in a 
portion of the distilled water, mix the 
solutions, collect the precipitate on 


filter, wash, and put the washed mecipl- 
tate, still moist, into a mortar. To this 
add the tartaric acid, and rub together 
until effervescence ceases. Now, dis- 
solve the carmine in the ammonia water 
(which latter should be of specific grav- 
ity .882 or contain 34 per cent of am- 
monia), filter, and add the filtrate to the 
silver tartrate magma in the mortar. 
Add the sugar and gum arnhic, rub up 
together, and add gradually, with con- 
stant agitation, sufficient distilled water 
to make 400 parts. 

Gold Indelible Ink. — Make two solu* 

tions as follows: 

1. — Chloride of gold an.l 

.sodium 1 part 


Water 10 parls 

Gum 4 parts 

2. — Oxalic acid ... 1 part 

Water 6 parts 

Gum 2 parts 


The cloth or stuff to be written on 
should be moistened with liquid No. 2. 
Let dry, and then write unoii the pre- 
pared place with liquid No. 1, using 
preferaoly a quill pen. Pass a hot iron 
over the mark, pressing heavily. 

INDIA, CHINA, OR JAPAN INK. 

Ink by these names is based on larap' 
black, and prcparetl in various ways. 
Many makes flow less easily from the 
pen than other inks, and are less durable 
than ink that writes paler and afterwards 
turns black. The ink is usually unfitted 
for steel pens, but applies well with a 
brush. 

I. — Lampblack (finest) is ground 
to a paste with very weak liquor of 
potassa, and this paste is then diffused 
through water slightly alkalized with po- 
Uissa, after which it is collected, washed 
with clean water, and dried; the dry 
pow'der is next levigated to a smooth, 
stiff paste, wdth a strong filtered decoc- 
tion of carrageen or Irish moss, or of 
quince seed, a few drops of essence of 
musk, and about half as much essence 
of ambergris being added, by way of 
perfume, towrard the end of the process; 
the mass is, lastly, molded into cakes 
which are ornamented with Chinese 
characters and devices, as soon as they 
are dry and hard. 

II. — A weak solution of brje gelatin 
is boiled at a high temperature in ^ 
digc.ster for 2 hours, and then in an open 
vessel for 1 hour more. The liquid is 
next filtered and evaporated to a propel 
consistency, either in a steal i- or salt* 
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water bath. It is,^ lastly, made into a 
paste, as before, with lampblack which 
has been previously heated to dull red- 
ness in a well-closed crucible. Neither 
of the above gelatinizes in cold weather, 
like the ordinary imitations. 

To Keep India Ink Liquid. — If one has 
to work with the ink for some time, a 
small piece should be dissolved in warm 
water and the tenth part of glycerine 
added, which mixes intimately with the 
ink after shaking for a short time. India 
ink thus prepared will keep very well in 
a corked bottle, and if a black jelly 
should form in the cold, it is quickly dis- 
solved by heating. The ink flows well 
from the pen and does not wipe. 


INK POWDERS AND LOZENGES. 

Any of these powders may, by the ad- 
dition of mucilage of gum arabic, be 
made into lozenges or buttons — the “ink 
buttons** or “ink stones** in use abroad 
and much affected by travelers. 

The following makes a good service- 
able black ink, on macerating the pow- 
der in 100 times its weight of rain or 
distilled water for a few days: 


I. — Powdered gallnuts .. 10 parts 

Gum arabic 8 parts 

Cloves 1 part 

Iron sulphate 10 parts 

Put into an eai then ware or glass 
Teasel, cover with 100 parts of rain or 
distilled water, and set aside for 10 days 
or 2 weeks, giving an occasional shake 
the first 3 or 4 days. Decant and bottle 
for use. 

The following is ready for use instant- 
ly on being dissolved in water: 


II. — Aleppo gallnuts ... .84 parts 
Dutch Madder. . . , . . 6 parts 

Powder, mix, moisten, and pack into 
the percolator. Extract with hot water, 
filter, and press out. To the filtrate add 
4 parts of iron acetate (or pyroacetate) 
and parts of tincture of indigo. Put 
into the water bath and evaporate to dry- 
ness and powder the dry residue. 


LITHOGRAPHIC INK& 

These are for writing on lithographic 
stones or plates: 

I. — Mastic (in tears), 8 ounces; shel- 
lac, 12 ounces; Venice turpentine, 1 
ounce. Melt together, ado wax, 1 
pound; tallow, 6 ounces. When dis- 
solved, add hard tallow soap (in shav- 
ings), 6 ounces; and when tne whole is 
perfectly combined, add lampblack, 4 
ounces. Mix well* cool a little- end then 


pour it into molds, or upon a slab, and 
when cold cut it into square pieces. 

II. (Lasteyrie). — Dry tallow soap, 
mastic (in tears), and common soda (m 
fine powder), of each, 30 parts; shellac, 
150 parts; lampblack, 12 parts. Mix as 
indicated in Formula I. 

MARKING OR LABELING INKS: 

Black Marking Inks.— 

I. — Borax 60 parts 

Shellac 180 parts 

Boiling water 1,000 parts 

Lampbldck, a sufficient quantity. 

Dissolve the borax in the water, add 
the shellac to the solution and stir until 
dis.solvcd. Rub up a little lampblack 
with sufficient of the liquid to form a 

f )aste, and add the rest of the solution a 
itlie at a time and with constant rubbing. 
Test, and if not black enough, repeat tha 
operation. To get the best effect — a 
pure jet-black — the lampblack should be 
purified and freed from the calcium 
phosphate always present in the com- 
mercial article to the extent, frequently, 
of 85 to 87 per cent, by treating with 
hydrochloric acid and washing with 
water. 

II. — An ink that nothing will bleach is 
made by mixing pyrogallic acid and sul- 
phate of iron in cuual parts. Particu- 
larly useful for marking labels on bottles 
containing acids. Varnish the label 
after the ink is dry so that moisture will 
not affect it. 

COLORED MARKING INKS; 


Eosine Red. — 

Eosine B 1 drachm 

Solution of mercuric 

chloride 2 drachms 

Mucilage of acacia. . . 2 drachma 

Rectified spirit 4 ounces 

Oil of lavender 1 drop 

Distilled water 8 ounces 


Dissolve the eosine in the solution and 
2 ounces of water, add the mucilage, and 
mix, then the oil dissolved in the spirit, 
and finally make up. 


Orange. — 

Aniline orange 1 drachm 

Sugar 2 drachms 

Distilled water to 4 ounces 

Blue. — 

I. — Resorcin blue 1 drachm 

Di.stilled water 6 drachms 


Mix and amtate occasionally for fi 
hours, then add: 



408 


INKS 


Hot distilled water. . . 24 ounces 

Oxalic acid 10 grains 

Sugar i ounce 

Shake well. This and other aniline 
inks can be perfumed by rubbing up a 
drop of altar of rose with the sugar oe- 
fore dissolving it in the hot water. 

II. — A solid blue ink, or marking 
paste, to be used with a brush for sten- 
ciling, is made as follows: Shellac, 2 
ounces; borax, 2 ounces; water, 25 
ounces; gum arabic, 2 ounces; and ul- 
tramarine, suflicient. Boil the borax 
and shellac in some of the water till they 
are dissolved, aiul witlidraw from the 
fire. When the solution has become 
cold, add the rest of the 25 ounces of 
water, and the ultramarine. When it is 
to be used with the stencil, it must be 
made thicker than when it is to be 
applied with a marking brush. 

III. — In a suitable kettle mix well, 
stirring constantly, 50 parts of liouid 
logwood extract (80 per cent) with 3 
parts of spirit previously mingled with 1 
part of hydrocnloric acid, maintaining a 
temperature of 08° F. Dissolve 5 parts 
of potassium chromate in 15 parts of 
boiling water; to this add 10 parts of 
hydrochloric acid, and pour this mixture, 
after raising the temperature to about 
8(5® F.. very slowly and with constant 
stirring into the kettle. Tlien heat the 
whole to 185® F. This ni.iss, which has 
now a .suiikmI the nature of an extract, is 
stirred a little longer, and next 15 parts of 
dextrin nii\c<l with 10 parts of fine 
white earth (white bole) are added. 
'I'he whole is well stirred throughout, 
'rrnnsfer the mass from the kettle into a 
crusher, where it is thoroughly worked 
through. 

PRINTING INKS. 

Black printing inks owe their color to 
finely divided carbon made from lamp- 
black, pine-wo()d, rosin oil, etc., ac- 
cording to the quality of the ink desired. 
The finest inks are made from flame- 
lampblack. I'licre are, however, cer- 
tain re<jiiir?nu‘nts made of all printing 
inks alike, and these arc as follows: 
The ink must be a thick and homoge- 
neous lirpiid. it must contain no solid 
matter but finely dividc»l carbon, and 
every dro)) wlien examined mieroscopic- 
ally must appcsir as a clear liquid con- 
taining black grains uniformly distrib- 
uted. 

The consisfeney of a printing ink must 
be sucdi that it passes on to the printing 
rollers at the proper rate. It will be 


obvious that various consistencies are 
demanded according to the nature of the 
machine used by the printer. For a 
rotary machine which prints many thou- 
sands of copies an hour a much thinner 
ink will be necessary than that required 
for art printing or for slow presses. As 
regards color, ordinary printing ink 
should be a pure black. For economy’s 
sake, however, newspaper printers often 
use an ink so diluted that it does not look 
deep black, but a grayish black, espe- 
cially in large type. 

The question of the time that the ink 
takes to dry on the paper is a very impor- 
tant one, especially with ink used for 
printing newspapers which are folded 
and piled at one operation. If then the 
ink does not dry very quickly, the whole 
impression smudges and “sets off” so 
much that it becomes illegible in places. 
Although it is essential to have a quick 
drying ink for this purpose, it is danger- 
ous to go too far, for a too quickly drying 
ink would make the paper stick to the 
forms and tear it. A last condition which 
must be fulfilled by a good printing ink 
is that it must be easy of removal from 
the type, which has to be used again. 

No one composition will answer every 
purpose and a number of different inks 
are required. Makers of printing inks 
arc obliged, therefore, to work from de- 
finite recipes so as to be able to turn 
out exactly the same ink again and again. 
They make newspaper ink for rotary 
presses, book-printing inks, half-tone 
inks, art inks, etc. As the recipes have 
been attained only liy long, iabtirious, 
and costly experiments, it is obvious that 
the makers are not dispo.sed to commu- 
nicate them, and the recipes that are 
offered and published must be looked 
upon with caution, as many of them are 
of little or no value. In the recifies 
given below for printing inks, the only 
intention is to give hints of the general 
composition, and the practical man will 
easily discover what, if any, alterations 
have to be made in the recipe for his 
special purpose. 

Many different materials for this man- 
ufacture arc given in recipes, so many, 
in fact, that it is impossible to tiisrover 
what use they are in the ink. 'Flic fol- 
lowing is a list of the articles commonly 
in use for the manufacture of printing 
ink: 

Boiled linseed oil, boiled without 
driers. 

Hosin oil from the dry distillation of 
rosin. 

Rosin itself, especially American pine 
rosin. 
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^ Soap» usually rosiu-soap, but occa- 
sionally ordinary soap. 

Lampblack and various other pig- 
ments. 

By the most time-honored method, 
linseed oil was very slowly lieated ovei 
an open fire until it ignited. It was 
allowed to burn for a time and then ex- 
tinguished by nutting a lid on the pot. 
In this way a liquid was obtained of a 
dark brown or black color with par- 
ticles of carbon, and with a consistency 
varying with the period of heating, being 
thicker, the longer the heating was con- 
tinued. If necessary, the liquid was 
then thinned with unboiled, or only very 
slightly boiled, linseed oil. Lampblack 
in the proper quantity was added and the 
mixture was finally rubbed up on a stone 
in small quantities at a time to make it 
uniform. 

Boiling the Linseed Oil. — This process, 
although it goes by the name of boiling, 
is not so in the proper sense of the word, 
but a heating navmg for its object an 
initial oxidation of the oil, so that it will 
dry better. Linseed oil is a type of the 
drying oils, those which when exposed in 
thin coats to the air absorb large quan- 
tities of oxygen and are thereby cow- 
verted into tough, solid sheets having 

F ropcrtics very similar to tho.se of soft 
nclia rubber. The process goes on muc h 
faster with the aid of heat than at the or- 
dinary temperature, and the rate at 
which the boiled oil will dry in the ink 
can be exactly regulated by heating it for 
a longer or shorter time. Prolonged 
heating gives an oil which will dry very 
quickly on ex])osiire in tliirt coats to the 
air, t!ie shorter the heating the more 
slowlv will the ink afterwards made with 
the oil dry. 

Linseed oil must always be boiled in 
vessels where it has plenty of room, as 
the oil soon swells up and it begins to de- 
compose so energetically at a particular 
temperature that there is considerable 
risk of its boiling over and catching fire. 
Various contrivances have been thought 
out for boiling large quantities of the oil 
with safety, such as pans with an outlet 
pipe in the side, through which the oil 
escapes when it rises too high instead of 
over the edge of the pan, and fires built 
on a trolley ninning on rails, .so that they 
can at once be moved from under flic 
pan if there is any probability of the 
falter boiling over. 1 he best apparatus 
for preparing thickened linseed oil is 
undoubtedly one in wJiieh the oil offers a 
very large surface to the air, and on that 
account requires to be moderateJy heated 


only. The oil soon becomes very thick 
under these conditions and if necessary 
can be diluted to any required consist- 
ency with unboiled oil. 

In boijing linseed oil down to the 
proper thickness by the old method there 
are two points demanding special atten- 
tion. One is the liability of the oil to boil 
over, and the other consists in the devel- 
opment of large quantities of vapor, mostr 
ly of aocqlcine, which have a most power- 
ful and diskgfeeable smell, and an intense 
action upon the eyes. The attendant 
must be protected from these fumes, and 
the boiling must therefore be done where 
there is a strong draught to take the 
fumes as fast as they are produced. 
Th-ire are various contrivances to cope 
with boiling over. 

Savage’s Printing Ink. — Pure balsam 
of copaiba, 9 ounces; lampblack, 3 ounces; 
indigo and Prussian blue, each 5 drachms; 
dra^ms; Indian red, J ounce; yellow 
soap, 3 ounces. Mix, and grind to the 
utmost smoothness. 

Toning Black Inks.— Printers’ inks 
consisting solely of purified lampblack 
and vehicle give, of course, impressions 
which are pure black. It is, nowever, 
well known that a black which has to a 
practiced eye a tinge of blue in it looks 
much better than a pure black. To 
make such an ink many makers mix the 
Lampblack with a blue pigment, which is 
added in very fine powder before the first 
grinding. Prussian blue is the pigment 
usually chosen and gives very attractive 
results. Prussian blue is, however, not 
a remarkable stable substance, and is 
very apt to turn brown from the forma- 
tion of ferric oxide. Hence an ink made 
with Prus.sian blue, although it may look 
very fine at first, often assumes a dull 
brown hue in the course of time. Ex- 
cellent subistitutes for Pru.ssian blue arc 
to be found in the Indiiline blues. These 
are very fast dyes, and inks tinted with 
them do noi change color. As pure in- 
digo is now made artificially and sold at 
a reasonable price, this extremely fast 
dye can also be used for tinting inks made 
with purified lampblack. 

To Give Dark Inks a Bronze or 
Changeable Hue. — Dissolve IJ pounds 
gum .shellac in 1 gallon 65 per cent 
alcohol or cologne spirits for 24 hours. 
Then add 14 ounces aniline red. Let it 
.stand a few hours longer, when it will be 
ready for use. Add this to good blue, 
black, or other dark ink, as needed in 
quantities to suit, when if carefully done 
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they will be found to have a rich bronze 
or changeable hue. 

Quick Dryer for Inks Used on Book- 
binders’ Cases. — Beeswax, 1 ounce; 
gum arabic (dissolved in sufRcient acetic 
acid to make a thin mucilage), 1 ounce; 
brown japan, ^ ounce. Incorporate 
with 1 pound of good cut ink. 

INKS FOR STAMP PADS. 

The ink used on vulcanized rubber 
stamps should be such that when ap- 
plied to a suitable pad it remains sum- 
ciently fluid to adhere to the stamp. At 
the same time the fluidity should cease 
by the time the stamp is pressed upon an 
absorbing surface such as paper. For- 
merly these inks were made by rubbing 
up pigments in fat to a paste. Such inks 
can hardly be prevented, however, from 
making impressions surrounded by a 
greasy mark caused by the fat spreading 
in the pores of the paper. Now, most 
stamping inks are made without grease 
and a properly prepared stamping ink 
contains nothing but glycerine and coal- 
tar dye. As nearly all these dyes dis- 
solve in hot glycerine the process of 
manufacture is simple enough. The 
dye, fuchsine, methyl violet, water blue, 
emerald green, etc., is put into a thin 
porcelain dish over which concentrated 
lycerine is poured, and the whole is 
eated to nearly 212‘’ F. with constant 
stirring. It is important to use no more 
lycerine than is necessary to keep the 
ye dissolved when the ink is coM. If 
the mass turns gritty on cooling it must 
be heated up with more glycerine till 
solution is perfect. 

In dealing with coal-tar dyes insoluble 
in glycerine, or nearly so, dissolve them 
first in the least possible quantity of 
strong, hot alcohol. Then add the glyc- 
erine and heat till the spirit is evapo- 
rated. 

To see whether the ink is properly 
made spread some of it on a strip of 
cloth and try it with a rubber stamp. 
On paper, the separate letters must be 
quite sharp and distinct. If they run 
at the edges there is too much glycerine 
in the ink and more dye must be added 
to it. If, on the contrary, the impres- 
sion is indistinct and weak, the ink is too 
thick and must be diluted by carefully 
adding glycerine. 

Aniline colors are usually emplcfyed 
as the tinting agents. The following is 
a typical formula, the product being a 
black ink: 

I. — Nigrosin 3 parts 

Water 15 parts 


Alcohol 15 parts 

Glycerine 70 parts 

Dissolve the nigrosin in the alcohol, 
add the glycerine previously mixed with 
the water, and rub well together. 

Nigrosin is a term applied to several 
compounds of the same series which 
differ in solubility. In the place of 
these compounds it is probable that a 
mixture would answer to produce black 
as suggested by Hans Wilaer for making 
writing ink. His formula for the mix- 
ture is: 


II. — Methyl violet 3 parts 

Bengal green 5 parts 

Bismarck green 4 parts 


A quantity of this mixture should be 
taken equivalent to the ampunt of nigro- 
sin directed. These colors are freely 
soluble in water, and yield a deep green- 
ish-black solution. 

The aniline compound known as 
brilliant green answers in place of Bengal 
green. As to the peimancncy of color of 
this or any aniline ink, no guarantee is 
offered. There are comparatively few 
coloring substances that can be con- 
sidered permanent even in a qnalilied 
sense. Among these, charcoal takes a 
foremost place. Lampblack n* mains 
indefinitely unaltered. Thi.s, ground 
very finely with glycerine, would yield 
an ink which would perhaps prove .sciv- 
iceable in stamping; but it would be 
liable to rub off to a greater extent than 
soluble colors which penetrate the paper 
more or less. Perhaps castor oil would 
prove a better vehicle for insoluble color- 
ing inattcr.s. Almost any aniline color 
may be substituted for nigrosin in the 
foregoing formula, and blue, green, red, 
purple, and other inks obtained. In- 
soluble pigments might also be made to 
answer as sugge.sted for lampblack. 

The following is said to be a cushion 
that will give color permanently. It 
consists of a box filled with an elastic 
composition, saturated with a suitable 
color. The cushion fulfils its purpose for 
years without being renewed, always con- 
tains suflficient moisture, which is drawn 
from the atmosphere, and continues to 
act as a color stamp cushion so long as a 
remnant of the mass or composition 
remains in the box or receptacle. This 
cushion or pad is too soft to be self-sup- 
porting, but should be held in a low, flat 
fan, and have a permanent cloth cover. 

III. — The composition consists pref- 
erably of 1 part gelatin, 1 part water, 
6 parts glycerine, and fi paits coloring 
matter. A suitable black color can be 
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made from the following materials ; One 
part gelatin glue, 3 parts lampblack, 
aniline black, or a suitable quantity of 
logwood extract, 10 parts of glycerine, 
1 part absolute alcohol, 2 parts water, 

1 part Venetian soap, J part salicylic 
acid. For red, blue, or violet: One part 
gelatin glue, 2 parts aniline of desired 
color, I part absolute alcohol, 10 parts 
glycerine, 1 part Venetian soap, and J 
part salicylic^acid. 

The following are additional recipes 
used for this purpose: 

IV. — Mix and dissolve 2 to 4 drachms 
aniline violet, 15 ounces alcohol, 1.5 
ounces glycerine. The solution is poured 
on the cushion and rubbed in with 
a brush. The general method of pre- 
paring the pad is to swell the gelatin 
with cold water, then boil and add the 
glycerine, etc. 

V. — Mix well 16 pounds of hot lin- 
seed oil, 3 ounces of powdered indigo, or 
a like quantity of llerlin blue, and 8 
pounds of lampblack. For ordinary 
sign-stamping an ink without the indigo 
might be used. By substituting ultra- 
marine or Prussian blue for the lamp- 
black, a blue **ink** or paint would 
result. 

Inks for Hand Stamps. — As an excip- 
ient for oily inks, a mixture of castor 
oil and crude oleic acid, in parts varying 
according to the coloring material used, 
is admirable. The following are ex- 
amples: 

Black. — Oil soluble nigrosin and crude 
oleic acid in equal parts. Add 7 to 8 
parts of castor oil. 

Red. — Oil soluble aniline red, 2 parts; 
crude oleic acid, 3 parts; castor oik 
from 30 to 60 parts, according to the in- 
tensity of color desired. 

Red. — Dissolve } ounce of carmine in 

2 ounces strong water of ammonia, and 
add 1 drachm of glycerine and J ounce 
dextrin. 

Blue. — Rub 1 ounce Prussian blue with 
enough water to make a perfectly smooth 
paste; then add 1 ounce dextrin, incor- 
porate it well, and finally add sufficient 
water to bring it to the nroper consis- 
tency. 

Blue. — Oil soluble aniline blue, 1 part; 
crude oleic acid, 2 parts; castor oil, 30 
to 32 parts. 

VioV't . — Alcohol, 15 ounces; glycer- 
ine, 15 ounces; aniline violet, 2 to 4 
drachms. Mix, dissolve, pour the solu- 
tion on the cushion, and dab on with a 
brush. 


Color Stamps for Rough Paper.— It 
has hitherto been impossible to get a 
satisfactory application for printing with 
rubber stamps on rough paper. Fatty 
vehicles are necessary for such paper, 
and they injure the India rubber. It is 
said, however, that if the rubber is first 
soaked in a solution of glue, and then in 
one of tannin, or bichromate of potash, 
it becomes impervious to the oils or fats. 
Gum arable can be substituted for the 
glue. 

Indelible Hand-Stamp Ink. — 

I. — Copper sulphate. .. . 20 parts 
Aniline chlorate .... 20 parts 
Rub up separately to a fine powder 
then carefully mix, and add 10 parts or 
dextrin and incorporate. Add 5 parts 
of glycerine and rub up, adding water, a 
little at a time, until a homogeneous 
viscid mass is obtained. An aniline 
color is produced in the material, which 
boiling does not destroy. 

II. — Sodium carbonate . . 22 parts 

Glycerine 85 parts 

Gum arabic, in pow- 
der 20 parts 

Silver nitrate 11 parts 

Ammonia water. ... 20 parts 
Venetian turpentine 10 parts 
Triturate the carbonate of sodium, 
gum arabic, and glycerine together. In 
a separate flask dissolve the silver nitrate 
in tfie ammonia water, mix the solution 
with the triturate, and heat to boiling 
when the turpentine is to be added, with 
constant stirring. After stamping, ex- 
ose to the sunlight or use a not iron, 
^he quantity of glycerine may be varied 
to suit circumstances. 

White Stamping Ink for Embroidery.— 

Zinc white 2 drachms 

Mucilage 1 drachm 

Water C drachms 

Triturate the zinc wlnte with a small 
quantity of water till quite smooth, then 
add the mucilage and the remainder of 
the water. 

STENCIL INKS 

I. — Dissolve 1 ounce of gum arabic in 
6 ounces water, and strain. This is the 
mucilage. For Black Color use drop 
black, powdered, and ground with the 
niucilnge to extreme fineness; for Blue^ 
ultramarine is used in the same invimer; 
for Green, emerald green; for White^ 
flake white; for Red, vermilion, lake, or 
carmine; for Yellow, chrome vellow. 
When ground too thick they are thinned 
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with a little water. Apply with a small 
brush. 

11. — Triturate together 1 pint pine 
soot and 2 pints Prussian blue with a 
little glycerine, then add 3 pints gum 
arable and sufficient glycerine to form a 
thin paste. 

Blue Stencil Inks. — The basis of the 
stencil inks commonly used varies to 
some extent, some preferring a mixture 
of pigments with oils, and others a 

watery shellac basis. The basis: 

I. — Shellac 2 ounces 

Borax IJ ounces 

Water 10 ounces 

Boil together until 10 ounces of solu- 
tion is obtained. The coloring: 

Prussian blue 1 ounce 

China clav ) ounce 

PowderecT acacia . .. i ounce 

Mix thoroughly and gradually incor- 
porate the shellac solution. 

II. — Prussian blue 2 ounces 

Lampblack 1 ounce 

Gum arabic 3 ounces 

Glycerine, sufficient. 

Triturate together the dry powders 
and then make into a suitable paste with 
glycerine. 

Indelible Stencil Inks. — I. — Varnish 
■uch as is used for ordinary printing ink, 
1 pound; black sulphuret of mercury, 1 
pound; nitrate of silver, 1 ounce; sul- 
phate of iron, 1 ounce; lampblack, 2 
tablespoonfuls. Grind all welftogether; 
thin with spirits turpentine as desired. 

II. — Sulphate of manganese, 2 parts; 
lampblack, 1 part; sugar, 4 parts; all in 
fine powder and triturated to a paste in 
a little water. 

III. — Nitrate of silver, \ ounce; water, 
} ounce. Dissolve, add as much of the 
strongest liquor of ammonia as will 
dissolve the precipitate formed on its 
first addition. Then add of mucilage, 
IJ drachms, and a little sap green, syrup 
of buckthorn, or finely powdered indigo, 
to color. This turns black on being 
held near the fire, or touched with a hot 
iron. 

SYMPATHETIC INKS: 

Table of Substances Used in Making 
Sympathetic Inks. — 

For writing and for bringing out the 
writing: 

Cobalt chloride, heat. 

Cobalt acetate and a little saltpetcTt 
heat 


Cobalt chloride and nickel chloride 
mixed, heat. 

Nitric acid, heat. 

Sulphuric acid, heat. 

Sodium chloride, heat 

Saltpeter, heat. 

Copper sulphate and ammonium 
chloride, heat. 

Silver nitrate, sunlight. 

Gold trichloride, sunlight. 

Ferric sulphate, infusion of gallnuts 
or ferrocyanide of potassium. 

Copper sulphate, ferrocyanide of 
potassium. 

Lead vinegar, hydrogen sulphide. 

Mercuric nitrate, hydrogen sulphide. 

Starch water, tincture of iodine o- 
iodine vapors. 

Cobalt nitrate, oxalic acid. 

Fowler’s solution, copper nitrate. 

Soda lye or sodium carbonate, phenol- 
phthaleine. 

A sympathetic ink is one that is in- 
visible when written, but which can be 
made visible by some treatment. Com- 
mon milk can be used for writing, and 
exposure to strong heat will scor^ and 
render the dried milk characters visible. 

The following inks are developed by 
exposure to the action of reagents; 

I. — Upon writing with a very clear 
solution of starch on paper that contains 
but little sizing, and submitting the dry 
characters to the vapor of iodine (or 
passing over them a weak solution of 

E otassium iodide), the writing becomes 
lue, and disappears under the action 
of a solution of hyposulphite of soda 
(1 in 1,000). 

II. — Characters written with a weak 
solution of the soluble chloride of plati- 
num or iridium become black when the 
paper is submitted to mercurial vapor. 
This ink may be used for marking linen, 
as it is indelible. 

III. — Sulphate of copper in very dilute 
solution will produce an invisible writing, 
which may be turned light blue by vapors 
of ammonia. 

TV. — Soluble compounds of antimony 
will become red by hydrogen sulphide 
vapor. 

V. — Soluble compounds of arsenic 
and of peroxide of tin will become yellow 
by the same vapor. 

VI. — An acid solution of iron chloride 
is diluted until the writing is invisible 
when dry. This writing has the prop- 
erty of becoming red by sulphocyanide 
vapors (arising from the action of sul- 
phuric acid on potassium sulphocyanide 
in a long-neckea flask), and it disappears 
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by ammonia, and may alternately be 
made to appear and disappear by these 
two vapors. 

VII. — Write with a solution of paraf- 
fine in benzol. When the solvent has 
evaporated, the paraffine is invisible, but 
becomes visible on being dusted with 
lampblack or powdered graphite or 
smoking over a candle flame. 

VIII. — Dissolve 1 part of a lead salt, 
0.1 part of uranium acetate, and the same 
quantity of bismuth citrate in 100 parts 
of water. Then add, drop by drop, a 
solution of sal ammoniac until the wnole 
becomes transparent. Afterwards, mix 
with a few drops of gum arabic. To 
reveal the characters traced with this ink, 
expose them to the fumes of sulphuric 
acid, which turns them immediately to a 
dark brown. The characters fade away 
in a few minutes, but can be renewed by 
a slight washing with very dilute nitric 
acid. 

TYPEWRITER RIBBON INKS. 

I. — Take vaseline (petrolatum) of high 
boiling point, melt it on a water bath or 
slow nrc, and incorporate by constant 
stirring as much lamp or powdered drop 
black as it will take up without becom- 
ing granular. If the vaseline remains 
in excess, the print is liable to have a 
greasy outline; if the color is in excess, 
the print will not be clear. Remove the 
mixture from the fire, and while it is 
cooling mix equal parts of petroleum, 
benzine, and rectified oil of turpentine, in 
which dissolve the fatty ink, introduced 
in small portions, by constant agitation. 
The volatile solvents should be in such 
quantity that the fluid ink is of the con- 
sistence of fresh oil paint. One secret of 
success lies in the proper application of 
the ink to the ribbon. Wind the ribbon 
on a piece of cardboard, spread on a 
table several layers of newspaper, then 
unwind the ribbon in such lengths as 
may be most convenient, and la> it flat 
on the paper. Apply the ink, after agi- 
tation, by means of a soft brush, and 
rub it well into the interstices of the rib- 
bon with a toothbrush. Hardly any ink 
should remain visible on the surface. 
For colored inks use Prussian blue, red 
lead, etc., and especially the aniline 


colors. 

H, — Aniline black Jounce 

Pure alcohol 15 ounces 

Concentrated glycer- 
ine 15 ounces 


Dissolve the aniline black in the alco- 
hol, and add the glycerine. Ink as be- 


fore. The aniline inks containing glyc- 
erine are copying inks. 

III. — Alcohol C ounces 

Aniline color Jounce 

Water % ounces 

Glycerine 4 ounces 

Dissolve the aniline in the alcohol and 
add the water and glycerine. 

IV. — Castor oil ft ounces 

Cassia oil J ounce 

Carbolic acid Jounce 

Warm them together and add 1 ounce 
qf aniline color. Indelible typewriter 
inks may be made by using jampblack 
in place of the aniline, mixing it with soft 
petrolatum and dissolving the cooled 
mass in a mixture of equal parts of ben- 
zine and turpentine. 

COLORING AGENTS: 

Red.— 

I. — Bordeaux red, O. S. 15 parts 

Aniline red, O. S 15 parts 

Crude oleic acid. ... 45 parts 
Castor oil enough to make 1,000 
parts 

Rub the colors up with the oleic acid, 
add the oil, warming the whole to 100* 
to 110* F. (not higher), under constant 
stirring. If the color is not sufficiently 
intense for your purposes, rub up a trifle 
more of it with oleic acid, and add it to 
the ink. By a little experimentation you 
can get an ink exactly to your desire in 
the matter. 

Blue -Black. — 

II. — Aniline black, O. S.. 5 parts 

Oleic acid, crude .... 5 pa^ 

Castor oil, quantity sufficient to 
100 parts. 

Violet. — 

III. — Aniline violet, O. S.. 8 parts 

Crude oleic acid .... 5 pa^ 

Castor oil, quantity sumcient to 
100 parts. 

The penetration of the ink may be 
increased ad libitum by the addition of a 
few drops of absolute alcohol, or, better, 
of benzol. 

Reinking. — For reinking ribbons use 
the following recipe for black: One ounce 
aniline black; 15 ounces pure grain 
alcohol; 15 ounces concentrated glyc- 
erine. Dissolve the aniline black in 
the alcohol and then add the glycerine. 
For bine use Prussian blue, and for red 
use red lead instead of the aniline black. 
This ink is also good for rubber stamp 
pads. 
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WRITING INKS. 

The common writing fluids depend 
mostly upon galls* logwood* or aniline 
for coloring. There are literally thou- 
sands of form*'ilas. A few of the most re- 
liable have been gathered together here: 

I. — Aleppo galls (well bruised)* 4 
ounces; clean soft water, 1 quart; mac- 
erate in a clean corked bottle for 10 
days or a fortnight or longer, with fre- 
quent agitation; then add of gum arabic 
(dissolved in a wineglassful of water), 

ounces; lump sugar, i ounce. Mix 
well, and afterwards further add of 
sulphate of iron (green copperas crushed 
small), ounces. Agitate occasionally 
for 2 or 3 days, when the ink may be 
decanted for use, but is better if the 
whole is left to digest together for 2 or 3 
weeks. When time is an object* the 
whole of the ingredients may at once be 
put into a bottle* and the latter agitated 
daily until the ink is made; and boiling 
water instead of cold water may be em- 
ployed.^ Product, 1 quart of excellent 
ink, writing pale at first, but soon turn- 
ing intensely black. 

II. — Aleppo galls (bruised), 12 pounds; 
soft water, 6 gallons. Boil in a copper 
vessel for 1 hour, adding more water 
to make up for the portion lost bv evap- 
oration; strain, ana again boil tne galls 
with water, 4 gallons, for } hour; strain 
off the liquor, and boil a third time 
with water, 2i gallons* and strain. Mix 
the several liquors, and while still hot 
add of green copperas (coarsely* pow- 
dered), 44 pounds; gum arabic (bruised 
small), 4 pounds. Agitate until dis- 
solved, and after defecation strain through 
a hair sieve, and keep in a bunged cask 
for use. Product, 12 gallons. 

III. — Aleppo galls (bruised), ^ 14 
pounds; gum, 5 pounds. Put them in a 
small cask, and add boiling soft water, 
15 gallons. Allow the whole to macer- 
ate, with frequent agitation, for a fort- 
night, then further add of green cop- 
peras, 5 pounds, dissolved in water, 7 
pints. Again mix well, and agitate the 
whole once daily for 2 or 3 weeks. Prod- 
uct, 15 gallons. 

Brown Infc — I. — To make brown ink, 
use for coloring a strong decoction of 
catechu; the shade may be varied by the 
cautious addition of a little weak solution 
of bichromate of potash. 

II. — A strong decoction of logwood, 
with a very little bichromate of potash. 

Blue Ink. — To make blue ink, sub- 
bitute for the black coloring sulphate of 


indigo and dilute it with water tiU it pro- 
duces the required color. 

Anticorrosive or Asiatic Ink. — I.-^ 
Galls, 4 pounds; logwood, 2 pounds; 
pomegranate peel, 2 pounds; soA water, 
5 gallons. Boil as usual; then add to 
the strained, decanted cold liquor, 1 
pound of gum arabic* lump sugar or sugar 
candy, 4 pound; dissolved in water, 3 

ints. Product, 44 gallons. Writes pale, 

ut flows well from the pen, and soon 
darkens. 

II. — Bruised galls, 14 pounds; gum, 
5 pounds. Put them in a small cask, 
and add of boiling water, 15 gallons. 
Allow the whole to macerate, with fre- 
quent agitation, for 2 weeks, then 
further add green copperas, 5 pounds, 
dissolved in 7 pints water. Again mix 
well* and agitate the whole daily for 2 or 
3 weeks. 

Blue -Black Ink. — Blue Aleppo galls 
(free from insect perforations), 44 ounces; 
bruised cloves* 1 drachm; cold water, 
40 ounces; purified sulphate of iron, 
14 ounces ; pure sulphuric acid (by 
measure), 35 minims; sulphate of in- 
digo (in the form of a paste), which 
should be neutral, or nearly so* 1 ounce. 
The weights used are avoirdupois, and 
the measures apothecaries*. Place the 
galls, then bruised with the cloves, in a 
50-ounce bottle, pour upon them the 
water, and digest, often daily shaking 
for a fortnight. Then filler through 
paper in another 50-ounce bottle. Get 
out also the refuse galls* and wring out 
of it the remaining liquid through a 
strong, clean linen or cotton clotli, into 
the filter, in order that as little as possible 
may be lost. Next put in the iron* dis- 
solve completely* and filter through 
paper. Then the acid, and agitate 
briskly. I^astly, the indigo* and thor- 
oughly mix by shaking. Pass the whole 
through paper; just filter out of one bot- 
tle into another until the operation is 
finished. 

Note. — No gum or sugar is proper 
and on no account must the acid be 
omitted. When intended for copying, 
54 ounc-'s of galls is the quantity. On 
the large scale this fine ink is made by 
percolation. 

Colored Inks. — Inks of various colors 
may be made from a strong decoction of 
the ingredients used in dyeing, mixed 
wdth a little alum or other substance used 
as a mordant, and gum arabic. Any of 
the ordinary water-color cakes employed 
in drawing diffused through water may 
also be used for colored ink. 
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COPYING INK. 

This is unually prepared by adding a 
little sugar to ordinary black ink, which 
for this purpose should be very rich in 
color, and preferably made galls pre- 
pared by heat. Writing executed with 
this ink may be copied within the space 
of 5 or 6 hours, by passing it through a 
copying press in contact with thin, un- 
sized paper, slightly damped, enclosed 
between 2 sheets of thick oiled or waxed 
paper, when a reversed transcript will be 
obtained, which will read in proper order 
when the back of the copy is turned up- 
wards. In the absence of a press a copy 
may be taken, when the ink is good and 
the writing very recent, by rolling the 
sheets, duly arranged on a ruler, over the 
surface of a flat, smooth table, employing 
as much foi;ce as possible, and avoiding 
any slipping%r crumbling of the paper. 
Another method is to pass a warm flat- 
iron over the paper laid upon the writ- 
ing. The following proportions are em- 
ployed: 

I. — Sugar candy or lump sugar, 1 
ounce; or molasses or moist sugar, IJ 
ounces; rich black ink, IJ pints; dis- 
solve. 

II. — Malt wort, 1 pint; evaporate it to 
the consistence of a syrup, and then dis- 
solve it in good black ink, 1} pints. 

III. — Solazza juice, 2 ounces; mild 
ale, h pint; ditsolve, strain, abd triturate 
with lampblack (previously heated to 
<lull rediticss in a coverc<l vessel), J ounce; 
when the mixture is complete, add of 
strong black, pints; mix well, and in 
2 or S liours decant the clear. 

Mtcr making the abav^ . mixtures, 
they must be tried with a common steel 
pen, and if they do not flow freely, some 
more unprepared ink shoiVkl be added 
until they arc found to <lo so. 

Alizarine Blue. — In 20 parts of fuming 
.sulphuric acid dissolve 5 parts of indigo, 
ana to the solution add 100 parts of ex- 
tract of aqueous myrobalous and 10.5 
parts iron filings or turning shavings.* 
Finally aad: 

Gum arable 1.5 parts 

Sugar. . '’ 5 parts 

Sulphunc acid, GG® 

B 10.5 parts 

Aniline blue 1.5 parts 

Carbolic acid 0.5 parts 

Mirobalan extract to make 1,000 
parts. 

This ink when first used has a bluish 
tint, afterwards becoming black. 

Alizarine Green. - -In 100 parts of 
aqueous extract of gall apples dissolve: 


Iron sulphate 30 parts 

Copper sulphate 0.5 parts 

Sul pli uric acid 2 parts 

Sugar... 8 parts 

Wood vinegar, recti- 
fied 50 parts 

Indigo carmiiip 30 parts 


Copying Ink for Copying Without a 
Press. — An ordinary thin-paper copying 
book may be used, and the copying done 
transferrcnce. It is only necessary 
to place the page of writing in the letter 
book, just as one would use a leaf of blot- 
ting paper. The superfluous ink that 
would go into the blotting paper goes on 
to the leaf of the letter book, and show- 
ing through the thin paper gives on the 
other side of the leaf a perfect transcript 
of the letter. Any excess of ink on tne 
page, either of the letter or of the copy- 
ing paper, is removed by placing a sheet 
of Diotting paper between them, and run- 
ning one’s hand firmly over the whole in 
the ordinary manner. This ready Iran- 
scriptjon is acco/nplished by using ink 
which dries slowly. Obviously the ink 
must dry sufliciontly slowly for the 
characters at the top of a page of writing 
to remain wet when tJie last line is being 
written, while it must dry sufficiently to 

C reclude any chaiicc of the copied page 
eing smeared while subsequent pages 
are ooing covered. I’he drying must 
also be sufficitMilly rapid to prevent the 
characters ‘‘setting ofT,” as printers term 
it, from one page on to another after 
folding. The formula for the requisite 
ink is very simple: 

Reduce by evaporation 10 volumes of 
gny good ink to 6, then add 4 volumes 
of *glycerine. Or manufacture some ink 
of nearly double strength, and add to any 
quantity of it 'nearly an equal volume of 
glycerine. 

Gold Ink. — Mosaic gold. 2 parts; gum 
arabic, 1 part; rubbed up to a proper 
condition. 

Green Ink. — A good, bright green, 
aniline ink may be made as follows: 
Aniline green (solu- 
ble) 2 parts 

Glycerine....* 16 parts 

Alcohol 112 parts 

Mucilage of gum ara- 
ble 4 parts 

Dissolve the aniline in the alcohol, and 
add the other ingredients. Most of the 
gum arabic precipitates, but accordini^ 
to the author of the formula (Nelson) if 
has the effect of rendering^ the ink slow 
flowing enough to write with. Filtd 
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Hectograph Inks (see also Hectograph). 
— 1. — Black. — Methyl violet, 10 parta; 
nigrosio, 20 parts; glycerine, 30 parts; 
gum arable, 5 parts; alcohol, 60 parts. 

II. — Blue. — Resorcin blue M, 10 parts. 
Dissolve by means of heat in a mix- 
ture of: 

Dilute acetic acid .... 1 paH 


Distilled water 85 parts 

Glycerine 4 parts 


Alcohol, 90 per cent . . 10 parts 

III. — Green. — Aniline green, water 
solution, 15 parts; glycerine, 10 parts; 
Water, 50 parts; alcohol, 10 parts. 

Paste Ink to Write with Water. — I. — 
Black. — Take 4 parts of bichromate of 
potash, pulverized, and mixed with 25 
parts of acetic acid; 50 parts of liquid 
extract of logwood; i part of picric acid; 
10 parts of pulverized sal sorrel; 10 parts 
of mucilage; and citrate of iron, 

and mix well. Tne liquid extract of 
logwood is prepared by mixing 3 parts of 
an extract of common commercial qual- 
ity with 2 parts of water. 

II. — ^Red. — Take 1 part of red aniline 
mixed with 10 parts of acetic acid; 5 
parts of citric acid, and 25 parts of 
mucilage, all well mixed. For use, mix 
1 part of the paste with 16 parts of 
water. 

III. — ^Blue. — Take 2 parts of aniline 
blue mixed with 10 parts of acetic acid; 
5 parts of citric acid, and 40 parts of 
mucilage, all well mixed. For use, mix 
1 part of the paste with 8 parts of -^ater. 

IV. — ^Violet. — Use the same ingre- 
dients in the same proportions as blue, 
with the difference tnat violet aniline is 
used instead of blue aniline. 

V. — Green. — Take 1 part of aniline 
blue; 3 parts of picric acid, mixed with 
10 parts of acetic acid; 3 parts of citric 
acid, and 80 parts of mucilage. For 
use, 1 part of this paste is mixed with 8 
parts of water, 

VI. — Copying. — Take 6 parts of pul- 
verized bichromate of piotash, mixed 
with 10 parts of acetic acid and 240 
parts of liquid extract of logwood, and 
add a pulverized mixture of 35 parts of 
alum, 20 parts of sal sorrel, and 20 parts 
mucilage. Mix well. For use, 1 part 
of this paste is mixed with 4 parts of hot 
water. 

Purple Ink. — I. — A strong decoction 
oC logwood, to which a little alum or 
chloride of tin has been added. 

II. (Normandy). — To 12 pounds of 
Cami^eachy wood add as many gallons 


of boiling water. Pour the solution 
through a funnel with a strainer made of 
coarse flannel, or 1 pound of hydrate, or 
acetate of deutoxine of copper finely 
powdered (having at the bottom of tiic 
tunnel a piece of sponge); then add 
immediately 14 pounds of alum, and for 
every 340 gallons of liquid add 80 
pounds of gum arabic or gum Senegal. 
Let these remain for 3 or 4 days, and a 
beautiful purple color will be produced. 

Red Ink. — Brazil wood, ground, 4 
ounces; white wine vinegar, hot, 1 J pints. 
Digest in a glass or a well-tinned copper 
or enamel saucepan, until the next day,* 
then gently simmer for half an hour, 
adding toward the end gum arabic and 
alum, of each, J ounce. 

Inks for Shading Pen. — The essential 
feature in the ink use with a shading 
pen is simply the addition of a sufficient 
quantity of acacia or other mucilaginous 
substance to impart a proper degree of 
consistency to the ink. A mixture of 2 
parts of mucilage of acacia with 8 of ink 
gives about the required consistency. 
The following formulas will probably be 
found useful: 

I. — Water-soluble nigro- 


sin 1 part 

Water 9 parts 

Mucilage acacia. ... 1 part 

11. — Paris violet 2 parts 

Water 6 parts 

Mucilage acacia. ... 2 parts 

HI. — Methyl violet 1 part 

Distilled water 7 parts 

Mucilage acacia. ... 2 parts 

IV. — Bordeaux red 3 parts 

Alcohol 2 parts 

Water 20 parts 

Mucilage acacia. ... 2 parts 

V. — Rosaniline acetate . . 2 parts 

Alcohol 1 part 

Water 10 partk 

Mucilage acacia. ... 2 parts 


Silver Ink. — I. — TritTirntc in a mortar 
equal parts of sih'cr i ul and sulphate of 
potassa, until reduced to a fine powder; 
then wash the salt out, and mix the resi- 
due with a iniieilage of equal parts of 
gum arabic water. 

II. — Make as gold ink, but use silver 
leaf or silver bronze powder. 


III. — Oxide of zinc 30 grains 

Mucilage i ounce 

Spirit of wine 40 drops 

Silver bronze 3 drachms 


Rub together, until perfectly smooth, 
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the zinc and mucilap^e, then add the 
spirit of wine and silver bronze and make 
up the quantity to 2 ounces with water. 

Violet Ink.— I.— For 2 gallons, heat 
2 gills of alcohol on a water bath. Add 
to the alcohol 2 ounces of violet aniline, 
and stir till dis.solved; then add the mix- 
ture to 2 gallons of boiling water: mix 
well, and it is ready for use. Smaller 
quantities in proportion. 

II. — Another good violet ink is made 
by dissolving some violet aniline in water 
to which some alcohol has been added. 
It takes very little aniline to make a large 
quantity of the ink. 

White Ink (for other White Inks see 
Blueprint Inks). — So-called white inks 
are, properly speaking, white paints, as a 
white solution cannot be made. A paint 
suitable for use as an “ink” may be made 
by grin<ling zinc oxi<Ie very fine on a slab 
with a little tragacanth mucilage, and 
then thinning to the required consistency 
to flow from the pen. The mixture re- 
quires shaking or stirring from time to 
time to keep the pigment from separating. 
The “ink*’ may be preserved by adding a 
little oil of cloves or other antiseptic to 
prevent decomposition of the mucilage. 

White marks may sometimes be made 
on colored papers by the application of 
acids or alkalies. The result, of course, 
depends on the nature of the coloring 
matter in each instance, and any “ink 
of this kind would be eificacioiis or other- 
wise, according to the coloring present in 
the paper. 

Yellow Ink. — I. — Gamboge (in coarse 
pow'dcr), 1 ouiK'c; hot w’a1er,*o ounces. 
Dissolve, and wlicu cold, add of spirit, 
j ounce. 

IT. — Boil French berries, ^ pound, 
end aluni, 1 ounce, in rain water, 1 
quart, for J an hour, or longer, then 
strain and dissolve in the hot liquor gum 
arable, 1 ounce. 

Waterproof Ink (see also Indelible 
Inks). — Any ordinary ink may be made 
waterproof by mixing with it a little 
ordinary glue. After waterproofing ink 
in this way it is possible to wash draw- 
ings with soap and water, if necessary, 
without the ink running at all. 

White Stamping Ink. — 

Zinc white 2 drachm.s 

White precipitate .... 5 grains 

Mucilage 1 drachm 

Water 6 drachms 

Triturate the zinc white with a small 
quantity of water till auite smooth, then 


add the mucilage and the remainder of 
the water. 

INK— LUMINOUS: 

y 2 dram phosphorous 
% ounce oil cinnamon 
Mix in y)hial, cork tightly and heat 
slowly until mixed. This Ink can be read 
in the dark. 

Note. — This ink is poisonous. Phos- 
phorous is also inflammable and must be 
handled with a wood or glass spoon, 
never with the bare hands. 


INLAYING BY ELECTROLYSIS. 

See also Electro-etching, under Etching. 

The process consists in engraving the 
design by means of the sand-blast and 
stencils on the surface of the article. 
The design or pattern is rendered con- 
ductive and upon this conductive surface 
a precipitate of gold, silver, platinum, 
etc., is applied, and Alls up the hollows. 
Subsequently the surface is ground 
smooth. 

Infect Bites 

REMEDIES FOR INSECT BITES. 


I. — Carbolic acid 16 grains 

Glycerine 2 drachms 

Rose water 4 ounces 

II. — Salicylic acid 15 grains 

Collodion 2i drachms 

Spirit of ammonia . . 5^ drachms 

III. — Fluid extract rnus 

toxicodendron.... 1 drachm 
Water 8 ounces 

IV. — Ipecac, in powder. . 1 drachm 

Alcohol 1 ounce 

Ether 1 ounce 

V. — Betanaphthol 30 grains 

Camphor 30 grain.s 

Lanolin cold cream. 1 ounce 


VI. — Spirit of sal ammoniac, whose 
favorable action upon fresh insect bite.s 
is universally known, is often unavail- 
able. A simple n^eans to alleviate the 
pain and .sw citing due to such bites, w hen 
still fresh, is cigar ashes. Place a little 
ashes upon the part stung, add a drop of 
water — in case of need beer, wine, or cof- 
fee may be used instead — and rub the 
resulting paste thoroughly into the skiu. 
It is preferable to use fresh ashes of 
tobacco, because the recent heat offers 
suflioient guarantee for absolute freedom 
from impurities. The action of the to- 
bacco ashes is due to the presence o/ 
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p^tasdium carbonate, which, like spirit 
of sal ammoniac, deadens the effect of 
the small quantities of acid (formic acid, 
etc.) which have been introduced into the 
small wound by the biting insect. 

Insecticides 

(See also Petroleum.) 

The Use of Hydrocyanic Acid Gas for 
Exterminating Household Insects. — Re- 
cent successful applications of hydro- 
cyanic acid gas for the extermination of 
insects infecting greenhouse plants have 
suggested the use of the same remedy for 
household pests. It is now an established 
fact that grains of 98 per cent pure 
cyanide of potassium volatilized in a 
cubic foot of space, will, if allowed to 
remain for a period of not less than 3 
hours, kill all roaches and similar in- 
sects. 

It may be stated that a dwelling, 
ofBce, warehouse, or any building may 
be economically cleared of all pests, 
provided that tne local conditions will 
permit the use of this gas. It probably 
would be dangerous to fumigate a 
building where groceries, dried fruits, 
meats, or prepared food materials of any 
kind arc stored. Air containing more 
than 25 per cent of the gas is in flam- 
mable; therefore it would be well to put 
out all fire in an inclosure before fumi- 
gating. Hydrocyanic acid, in all its 
forms, is one of the most violent poisons 
known, and no neglect should attend its 
use. There is probably no sure remedy 
for its effects after it has once entered the 
blood of any of the higher animals. 
When cyanide of potassium is being used 
it should never be allowed to come in 
contact with the skin, and even a slight 
•dor of the gas should be avoided. 
Should^ the operator have any cut or 
break in the skin of the hands or face 
it should be carefully covered with court- 
plaster to prevent the gas coming in con- 
tact with the flesh, or a small particle 
of the solid compound getting into the 
cut might cause death by poisoning in a 
few minutes* time. 

Hydrocyanic acid gas should not be used 
in closely built apartments with single 
walls between, as more or less of the gas 
will penetrate a brick wall. An inexpe- 
rienced person should never use cyanide 
of potassium for any purpose, and if it be 
found practicable to treat buildings in 
general for the extermination of insects, 
the work should be done on^ under the 
direction of competent officials. Ex- 
periments have sQown that a smaller 


dose and a shorter period of expesure arc 
required to kill mice tuau for roaches and 
household insects generally, and it read- 
ily follows that the larger animals and 
human beings would be more quickly 
overcome than mice, since a smaller 
supply of pure air would be required to 
sustain life in mice, and small openings 
are more numerous than large ones. 

The materials employed and the meth- 
od of procedure are as follows: After 
ascertaining the cubic content of the 
inclosure, provide a glass or stoneware 
(not metal) vessel of 2 to 4 gallons capac- 
ity for each 5,000 cubic feet of space to 
be fumigated. Distribute the jars ac- 
cording to the space, and run a smooth 
cord from each iar to a common point 
near an outside door where they may all 
be fastened; support the cord above the 
j*ar by means of the back of a chair or 
other convenient obj*ect in such a position 
that when the load of cyanide of potas- 
sium is attached it will hang directly 
over the center of the lar. Next weign 
out upon a piece of soft paper about 17 
ounces of 98 per cent pure cyanide of 
potassium, using a large pair of forceps 
tor handling the lumps; wrap up and 
place in a paper bag and tie to the end of 
the cord over the j'ar. After the load 
for each jar has been similarly provided, 
it is well to tost the working of the cords 
to see that they do not catch or bind. 
Then remove the jar a short distance 
from under the load of cyanide and place 
in it a little more than a quart of water, 
to which sloAvly add 1 1 pints of commer- 
cial sulphuric acid, stirring freely. The 
action of the acid will bring the temper- 
ature of the combination almost to the 
boiling point. Replace the jars beneath 
the bags of cyanide, spreading a large 
sheet oF heavy paper on the floor to catch 
any acid that may possibly fly over the 
edge of the jar when the cyanide is 
dropped, or as a result of the violent 
chemical action which follows. Close 
all outside openings and open up the 
interior of the apartment as much as 
possible, in order that the full strength of 
the gas may reach the hiding places of 
the insects. See that all entiaiices are 
locked or guarded on the outside to pre- 
vent persons entering; then leave the 
building, releasing the cords as you go. 
The gas will all oe given off in^ a few 
minutes, and should remain in the 
building at least 3 hours. 

When the sulphuric acid comes in 
contact with the cyanide of potassium 
the result is the formation of suiphate of 
otash, which remains in the jar, and the 
ydrocyanic acid is liberated and er 
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capes into the air. The chemical action 
is so violent as to cause a sputteriiiff, and 
frequently particles of the acid are 
thrown over tne sides of the jar; this may 
be prevented by supporting a sheet of 
stiff paper over the jar by means of a 
hole in the center, through which the 
cord supporting the cyanide of potassium 
is passed, so that when the cord is re- 
leased the paper will descend with the 
cyanide and remain at rest on the top of 
the jar, but will not prevent the easy 
descent of the cyanide into the acid. 
The weight of this paper will in no way 
interfere with the escape of the ^as. 

At the end of the time required for 
fumigation, the windows and doors 
shoukl be opened from the outside and 
the gas allowed to escape before anyone 
enters the building. A general cleaning 
should follow, as the insects leave their 
hiding places and, dying on the floors, 
are easily swept up ana burned. The 
sulphate of potash remaining in the jars 
is poisonous and should be immediately 
buried and the jars themselves filled 
with earth or ashes. No food that has 
remained during fumigation should be 
used, and thorough ventilation should 
be maintained for several hours. After 
one of those experiments it was noted 
that ice water which hi,d remained in a 
closed cooler had taken up the gas, and 
had both the odor and taste of cyanide. 

DDT AS AN INSECTICIDE: 

Developed during World War II, 
diehloro-diphenyl-tric hloroothane, or 
DDT has been used to combat nearly 
every kind of insect pest, although it has 
its limitations. 

Since DDT is insoluble in water, and 
only slightly spluble in oil. it is best to 
place large lumps in a cloth bag, and break 
them up with a hammer. Petroleum, or 
kerosene oil solutions of more than 5% 
must contain a solvent. For instance, to 
make a 10% solution, use 10 parts of cyclo- 
hexane to 90 parts of oil. or 20 parts of 
xylene or tetrahydronaphthalene to 80 
parts of oil. 

An emulsion made of 2j lbs. DDT, 1 lb. 
of Triton-100, and 6j lbs. xylene is useful 
«as a mosquito larvicide, to louse-proof un- 
derwear, and as a residual spray. To 
prepare DDT as a dusting insecticide, 
grind 1 part DDT with 1^ lbs. of talc. If 
the above is mixed with sodium lauryl sul- 
fate, and then shaken in winter, the result- 
ing suspension can be sprayed. 

APPLICATIONS FOR CATTLE, POUL- 
TRY, ETC.: 

See also Veterinary Formulas. 
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Fly Protect! ves for Animals. — 


I. — Oil of cloves 3 parts 

Bay oil 5 parts 

Eucalyptus tincture 5 parts 

Alcohol 150 parts 

Water 200 parts 


II. — Tar well diluted with grease of 
any kind is as effective an agent as any 
for keeping flies from cattle. The mix- 
ture indicated has the advantage of being 
cheap. Applying to the legs, neck, and 
ears will usually be suflicient. 

Cattle Dip for Ticks. — Dr. Noorgard of 
the Bureau of Animal Industry finds the 
following dip useful, immersion lasting 
one minute: 

Sulphur 86 pounds 

Extra dynamo oil . . 1,000 gallons 


Insecticides for Animals. — 


I. — Bay oil 500' 

Naphthalene . . . . 100 

Camphor 60 

Animal oil 25 ^ 

II. — Bay oil, pressed. . . 400 
Naphthalene 100 


Crude carbolic acid 10 J 


Parts 

by 

weight. 


For Dogs, C'.ts, etc. — The following is 
an excellent piwdcr for the removal of 
fleas from cats or dtgs: 

Naphthalene ... 4 av. ounces 

Starch 12 av. ounces 

Reduce to fine powder. A few grains 
of lampblack added wull impart a light 
gray color, and if desirable a few drops 
of oil of pcnnyroy.al or eucalyptus will 
disguise tJie naphthalene odor. 

Rub into the skin of the animal and 
let the powder remain for a day or t^vo, 
when the same can be removed bv comb- 
ing or giving a bath, to whirli some 
infusion of qua.ssia or quassia chips has 
been added. This treatment is equally 
efiicient for lice and ticks. 

Poultry Lice Destroyer. — I. — Twenty 
pounds sublimed sulphur; S pounds 
fuller’s earth; 2 pounds powdereef naph- 
thalene; J ounce liciuid carbolic acid. 
Mix thoroughly and put up in half- 
pound tins or boxes. Sprinkle about 
the nest for use. 

II. — Oil of eucalyptus smeared about 
the coop will cause the parasites to leave. 
To drive them out of tne nests of sitting 
hens, place in the nest an egg that has 
been emptied, and into which has been 
inserted a bit of sponge imbibed iu 
essence of eucalyptus. There may be 
used also a concentrated solution of 
extract of tobacco, to which phenol has 
been added. 
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111. — Coyer the floor or soil of the house 
with ground or powdered plaster^ taken 
from old walls, etc. 

AWT DESTROYERS: 

A most efficacious means of getting rid 
of ants is spraying their resorts with pe- 
troleum. The common oil is worth more 
for this purpose than the reGned. Two 
thorough sprayings usually suffice. 

In armoires, dressing cases, etc., oil of 
turpentine should be employed. Pour 
it in a large plate, and let it evaporate 
freely. Tobacco iuice is another effect- 
ive agent, but both substances have the 
drawback or a very penetrating and dis- 
agreeable odor. 

Boiling water is deadlj' to ants wherever 
it can be used (as in the garden, or yard 
around the house). So is carbon disul- 
phide injected into the nests by aid of a 
good, big syringe. An emulsion of pe- 
troleum and water (oil, 1 part; water, 3 
parts) poured on the eartn has proven 
very efficacious, when plentifully used 
(say from 1 ounce to 3 ounces to the 
square yard). A similar mixture of cal- 
cium sulphide and water (calcium sul- 
phide, 100 pjirts; water, 1,000 parts; and 
the white of 1 egg to every quart of water) 
poured into their holes is also effective. 

A weak solution of corrosive sublimate 
is very deadly to ants. Not only does it 
kill them eventually, but it seems to 
craze them before death, so that ants of 
'he same nest, after coming into contact 
fith the poison, Avill attack each other 
rith the greatest ferocity. 

Where ants select a particular point 
or their incursions it is a good plan to 
surround it with a “fortification” of ob- 
noxious substance. Sulphur has been 
used successfully in this way, and .so has 
coal oil. The latter, however, is not a 
de^iirable agent, leaving a persistent stain 
and odor. 

The use of carbon disulphide is rec- 
ommended to destroy ants’ nests on 
lawn.s. A little of the disulfdiide is 
poured into the openings of tlie hills, 
Htepping on each as it is treatc<l to <'lo.se 
it up. The volatile vapors of the disul- 
phide will penetrate the chambers of the 
nest in every directitjn, and if sufficient 
has been us^-d will kill not only the adult 
insects but the larvae as well. A single 
treatment is generally sufficient. 

Formulas to Drive Ants Away. — 

L — Water 1 quart 

Cape aloes 4 ounces 

Boil together and add : 

Camphor in small 

pieces 1) ounces 


II. — Powdered clovea. .. . 1 ounce 

Insect powder 1 ounce 

Scatter around where anU infest. 

III. — Cape aloes } pound 

Water 4 pints 


Boil together and add camphor gum 
3 ounces. Sprinkle around where the 
ants infest. 

BEDBUG DESTROYERS. 

A good bug killer is benzine, pure and 
simple, or mixed with a little oil of mirbane. 
It evaporates quickly and leaves no stain. 
The only trouble is the inflammability of 
its vapor. 

The following is a popular prepara- 
tion: To half a gallon of kerosene oil 
add a quart of spirit of turpentine and an 
ounce of oil of pennyroyal. This mix- 
ture is far less dangerous than benzine. 
The pennyroyal as well as the turpentine 
are not only poisonous but exceedi^ly 
distasteful to insects of all kinds. Tne 
kerosene while less quickly fatal to bugs 
than benzine is cheaper and safer, and 
when combined with the other ingre- 
dients becomes as efGcient. 

Where the wall paper and wood work 
of a room have uccome invaded, the 
usual remedy is burning sulphur. To 
be efficient the room must have everv 
door, window, crevice, and crack closed. 
The floor should be wet in advance so 
as to moisten the air. A rubber tube 
should lead from the burning sulphur to 
a key-hole or auger-hole and through it, 
and by aid of a pair of bellows air should 
be blown to facilitate the combustion of 
the sulphur. 

Pastes. — Some housewives are partial 
to corrosive sublimate for bedbugs; but 
it is effective only if tlie bug cats the poison. 
The corrosive sublimate cannot penetrate 
the waxy coat of the insect. But inas- 
much as people insist on having this a 
few formulas are given. 

I. — Common soap 1 av. ounce 

Ammonium chlo- 
ride 3 av. ounces 

Corrosive sublimate 3 av. ounces 
Water enough to make fluid- 
ounces. 

Dissolve the salts in the water and add 
the soap. 

This will make a paste that can be 
painted with a brusn around in the 
cracks and crevices. Besides, it will 
make an excellent filling to keep the 
cracks of the wall and wainscoting free 
from bugs of all kinds. The formula 
could be modified so as to permit the use 
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of Paris green or London purple, if de- 
sired. A decoction of quassia could be 
used to dissolve the soap. The latter 
paste would, of course, not be poisonous, 
and in many instances it would be pre- 
ferred. It is possible to make a coldT in- 
fusion of white hellebore of 25 per cent 
strength, and in 1 quart of infusion dis- 
solve 1 ounce of common soap. The ad- 
vantage of the soap paste is simply to 
keep the poisonous substance thoroughly 
distributed throughout the mass at all 
times. The density of the paste can be 
varied to suit. Kerosene oil or turpentine 
could replace 6 ounces or 8 ounces of the 
water in making the paste, and either of 
thefse would mfuce a valuable addition. 

Another paste preparation which will 
meet with hearty recommeinlation is 
blue ointment. This ointment, mixed 
with turpentine or kerosene oil, can be 
used to good advantage; especially so as 
the turpentine is so penetrating that both 
it and the mercury nave a chance to act 
more effectually. It can be said that 
turpentine will kill the bedbug if the two 
come in contact; and kerosene is not far 
behindhand in its deadly work. 


II. — Blue ointment 1 ounce 

Turpentine 3 ounces 


Stir well together. 

Liquid Bedbug Preparations. — There 
is no doubt that the liquid form is the 
best to use; unlike a powder, or even a 
paste, it will follow down a crack into 
remote places where bugs hide, and will 
prevent their escape, and it will also kill 
the eggs and nits. The following sub- 
stances are the most employed, and are 
probably the best: Kerosene, turpentine, 
benzine, carbolic acid, corrosive subli- 
mate solution, oil pennyroyal, and strong 
solution of soap. Here are several gooa 
formulas that can be depended upon: 

I. — Oil of pennyroyal. . . 1 drachm 

Turpentine 8 ounces 

Kerosene oil, enough to make 1 
gallon. 

Put up in 8-ounce bottles as a bedbug 
exterminator. 


II. — Oil of eucalyptus. . . 1 drachm 

Eucalyptus leaves. . . 1 ounce 

Benzine 2 ounces 

Turpentine 2 ounces 

Kerosene enough to make 16 


Mix the turpentine, benzine, and 
kerosene oil, and macerate the eucalyp- 
tus leaves in it for 24 hours; then strain 
and make up the measure to 1 pint, hav- 
ing first added the oil of eucalyptus. 


FLY-KILLERS. 

A fly poison that is harmless to man 
may be made from quassia wood as fol- 
lows: 

Quassia 1,000 parts 

Molasses 150 parts 

Alcohol 50 parts 

Water 5,750 parts 

Macerate the quassia in 500 parts of 
water for 24 hours, boil for half an hour, 
set aside for 24 hours, then press out the 
liquid. ]Mix this with the molasses and 
evaporate to 200 parts. Add the alcohol 
and the remaining 750 parts of water, 
and without filtering, saturate absorbent 
paper with it. 

This being set out on a plate with a 
little water attracts the flies, which arc 
killed by partaking of the liquid. 


Sticky Preparations. — 

I. — Rosin 150 parts 

Linseed oil 50 parts 

Honey 18 parts 

Melt the rosin and oil together and stir 
n the honey. 

II. — Rape.sced oil 70 parts 

Rosin 90 parts 

Mix and melt together. 

III. — Rosin 60 parts 

Linseed oil 98 parts 

Yellow wax 2 parts 

IV. — Rosin 10 parts 

Turpentine 5 parts 

Rapeseed oil 5 parts 

Honey 1 part 


Sprinkling Powders for Flies. — 
I. — lA>ng peppers, pow- 


dered 5 parts 

Quassia wood, pow- 
dered 5 parts 

Sugar, powdered .... 10 parts 


Mix, moisten the mixture with 4 parts 
of alcohol, dry, and again powder. Keep 
the powder in closely stoppered jars, tak- 
ing out a sufiBcient quantity as desired. 

II. — Orris root, powdered 4 parts 
Starch, powdered. ... 15 parts 

Eucalyptol 1 part 

Mix. Keep in a closely stoppered ^ 
or box. Strew in places affected by 
flies. 


Fly Essences. — 

I. — Eucalyptol. 10 parts 

Bergamot oil 3 parts 

Acetic ether 10 parts 

Cologne water 50 parts 


Alcohol, 90 per cent. 100 parts 
Mix. One part of this “essence** if 
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CO be add^d to 10 parts of water and 
■prayed around the rooms frequently. 


II. — Kucalyptol 10 parts 

Acetic ether 5 parts 

Cologne water 40 parts 

Tincture of insect 

powder (1;.5). . . . 50 parts 

REMEDIES AGAINST HUMAN PARA- 
SITES: 

By weight 

I. — Yellow wax. . . S.> parts 

Spermaceti 60 part.s 

Sweet oil 500 parts 

Melt and add: 

Boiling distilled 

water 1 .j 0 parts 

After cooling add: 

Clove oil 2 parts 

Thyme oil .3 parts 

Eucalyptus oil. . . . 4 parts 

II. — Bay oil, pressed. .. 100 parts 

Acetic etlier 12 parts 

Clove oil 4 part.s 

Eucalyptus oil 3 parts 


For Head Lice in Children. — One of 
the best remc<lie.s is a vinegar of sabadilla. 

. This is prepared as follows: Sabadilla 
seed, 5 parts; alcohol, 5 parts; acetic acid, 

9 parts; and water, 36 parts. ^laerrate 
for 3 days, express and filter. The direc- 
tions arc: Moisten the scalp and hair 
thoroughly at bedtime, binding a cloth 
aroiincJ the head, and let remain over- 
niglit. If therp a re any sore spots on the 
scalp, these should be well greased lie- 
fore applying the vinegar.' 

To Exterminate Mites.— Mix together 

10 parts of naphthalene, 10 parts of phonic 
acid, 5 parts of camiiluir, 5 parts of lemon 
oil, 2 parts of thyme oil, 2 p.arts of oil of 
lavender, and 2 parts of the oil of juniper, 
in .lOO parts of pure uicohol. 

Vermin Killer. — 

Sabatlilla, powder^ . 2 av. ounces 

.\eetieacid 4 tlnidounce 

W uofl alcohcjl ... 2 fiuiciounces 

Water suflieient to make 16 fluid 
ounces. 

Mi\ the acetic acid with 14 fluidounces 
ef water and boil the .sabadilla in this 
mixture for 5 to iO minutes, and when 
nearly cold add the alcohol, let stand, 
and decant the clear solution and bottle. 

Directions: Shake the bottle an<l apply 
to the affected parts night awd morning. 

INSECTICIDES FOR PLAN PS. 

Two formula.s for insecticides with 
especial reference to vermin which 
attack plants; 


I. — Kerosene 2 gallons 

Common soap } pound 

Water 1 gallon 


Heat the solution of soap, add it boil* 
ing hot to the kerosene and churn until 
it forms a perfect emulsion. For use 
upon scale insects it is diluted with 0 
parts of water; upon other ordinary 
insects with 1.3 parts of water, and upon 
soft insects, like plant lice, with from 20 
to 25 parts of water. 

For lice, etc., which attack the roots of 
vines and trees the tolluwing is recom- 
mended: 


II. — Caustic soda 5 pounds 

Bosin 40 pounds 

Water, a sufricient quantity. 

Di.ssolve the soda in 4 gallons of water, 
by the ai<l of heat, add the rosin and 
after it i.s dis.solved and while boiling add, 
slowly, enough water to make 50 gallons. 
For use, 1 part of this mixture is diluted 
with 10 parts of water and about 5 gal- 
lons of the product poured into a depres- 
sion near the root oi the vine or tree. 


For Cochineal Insects. — An emulsion 
for fumagine (malady of orange trees 
canst'd by the cochineal insect) and other 
di.seases caused by insects is as follows: 

Dls^olve, hot. 4 parts of black soap in 
15 parts of hot water. Let cool to 104® 
F., ami pour in 10 parts of onJinary 
petroleum, shaking vigorously. I’hus 
an emulsion of cafe au laif color is ob- 
tiiine<f, which may be preserved in- 
definitely. For employment, each part 
of the emulsion is diluted, according to 
circumstances, with from 10 to 20 parts 
of water. 

For Locusts. — Much troiil)Ie is ex- 
perienced in the Tran.svaal and Natal 
with locust pests, the remedies used 
being either a soap :.pray, contain ng 1 
pound ordinary household .soap in 5 
gallons of water, or arsenite of .soda, the 
latter Injing issued by the government for 
the purpose, and also used for the de- 
struction of pri(*kly pear, and us a basis 
of tick dips. A solution of 1 pound in 
10 gallons of water is employed for full- 
grown insects, and of 1 pound in 20 
gallons of water for newly hatched ones, 
1 pound of sugar being added to each 
pound of arsenite dissolved. The solu- 
tion sometimes causes sores on the skin, 
and the natives employed in its use are 
given grease to rub over themselves as a 
me«a 9 urc of protection. An advantage 
of the arsenite solution over soap is that 
much less liquid need be used. 

A composition for the destruction of 
pear blight, which has been patented in 
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the United States, is as follows; Pepper- 
mint oil, 16 parts; immonia water, 60 
parts; calomel, 30 parts; and linseed oil, 
1,000 parts. 

For Moths and Caterpillars. — 

I. — Venice turpentine 200 parts 

Rosin. 1,000 parts 

Turpentine 140 parts 

Tar 80 parts 

Lard 500 parts 

Rape oil 240 parts 

Tallow *.200 parts 


IL — Rosin 50 parts 

Lard 40 parts 

Stearine oil 40 parts 


For Non-Masticating Insects . — For 
protection against all non- masticating 
and many mandibulate insects, kerosene 
oil is much used. It is exhibite<l in the 
form of emulsion, which may be made as 
follows; 

Kerosene 2 gallons 

Common soap 8 ounces 

Water 1 gallon 

Dissolve the soap in the water by the 
aid of heat, bring to the boiling point, 
and add the kerosene in portions, agitat- 
ing well after each addition. This is 
conveniently done by means of the pump 
to be used for spraying the mixture. 


For Scale Insects. — For destroying 
scale insects dilute the cocliineal emul- 
sion (see alx)vc) with 9 times its volume 
of water; in the case of most others, ex- 
cept lice, dilute with 14 volumes, and for 
the latter with 20 to 25 volumes. 

For the extermination of scale insects, 
resinous preparations are also em- 
ployed, which kill by covering them with 
an impervious coating. Such a wash 
may be made as follows: 

Rosin 3J pounds 

Caustic soda 1 pound 

Fish oil 8 ounces 

Water 20 gallons 

Boil the ro.sin, soda, and oil with a 
small portion of the water, adding the 
remainder as solution is effected. 

For the San Jose scale a stronger 
preparation is required, the proportion 
of water being decreased by half, but 
sueh a solution is applied only when the 
tree is dormant. 

Scale Insects on Orange Trees. — Scale 
insect enemies of orange trees are direct- 
ly controlled in two ways; (1) By spray- 
ing the infested trees with some liquid 
insecticide, and (2) by subjecting them to 
the fumes of hydrocyanic acid gas, com- 
monly designated as **gassing.” The 


latter method is claimed to be the most 
effective means known of destroying scale 
insects. In practice the metnoa con- 
sists in closing a tree at night with a tent 
and filling the latter with the poisonous 
fumes generated by treating refined 
potassium cyanide (98 per cent) with 
commercial sulphuric acid (66 per cent) 
and water. The treatment should con- 
tinue from 30 to 40 minutes, the longer 
time being preferable. The work is 
done at night to avoid the scalding which 
follows day applications, at least in bright 
sunshine. 

The oily washes are said to be the 
Dcst for the use by the spraying method. 
“Kerosene emulsion^ is a type of these 
washes. A foT .^ula published by the 
United States Department of Agricul- 
ture follows: Kerosene, 2 gallons; whale- 
oil soap, \ pound; water, 1 gallon. Tho 
soap is dissolved in hot water, the kero- 
sene added, and the whole thoroughly 
emulsified by moans of a power pump 
until a rather heavy, cream}* emulsion is 

E rod need. The aiiantity of soap may 
e increased if desired. The insecti- 
cide is applied by spraying the infected 
tree with an ordinary force pump with 
spraying nozzle. 

Coating Against the Plant Louse. — 
(a) — Mix 75 parts of green soap, 50 

C arts of linseed oil, and 25 parts of car- 
olic acid. Afterwards mix the mass 
with 15,000 parts of water. 

(b) Mix 4 parts of carbolic acid with 
100 parts water glass. 

Louse Washes. — 

Unslaked lime 18 parts 

Sulphur 9 parts 

Salt 6.75 parts 

Mix as follows: A fourth part of the 
lime is slaked and boiled for § of an hour 
with the sulphur in 22.6 parts of water. 
The remainder of the lime is then slaked 
and added with the salt to the hot mix- 
ture. The whole is burned for another 
half hour or an hour, and then diluted to 
353 parts. The fluid is applied luke- 
warm when the plants are not in active 
growth. 

For Slugs on Roses. — 

Powdered pyrethrum. 8 ounces 
'Powdered colocynth.. 4 ounces 
Powdered hellebore . . 16 ounces 

Flea Powder. — 

Naphthalene 4 ounces 

Talcum 10 ounces 

Tobacco dust. ....... 2 ounces 
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To Keep Flaxseed Free from Bugs. — 
As a container use a tin can with a nose- 
6tting top. At the hottoin of the can 
place a small vial of chloroform with a 
loose-fitting cork stop{3er. Then pour 
the flaxseed, whole or ground, iuto the 
can, covering the vial. Enough of the 
chloroform will escape from the vial to 
Kill sutn insects as infest the flaxseed. 

INSECT POWDERS. 

Pyrethrum, whale oil (in the form of 
oap), fish oil (in the form of soap), soft 
soap, paraffine. Prussic acid, lean's green, 
white lead, sulphur, carbon bisulphide, 
acorns calamus, camphor, Cayenne 
coper, tobacco, snufT, asafetida, white 
eflehore, eucalyptol, tjuassia, borax, 
acetic ether arc most important substances 
used as insecticides, .alone, or in combi- 
nation of two or more of them. The 
Prussic acid and Paris green are dan- 
gerous poisons and require to be used 
with extreme care: 

Ins( ct powder is used for all small in- 
■ects and as a destroyer of roaches. The 
observations of some experimenters seem 
to show that the poisonous principle of 
these flowers is iion-volatilc, but the 
most favorable conditions under which 
to use them arc in a room tightly closetl 
and well warmed. There may he two 
poisonous principles, one of which is vola- 
tile. Disappointment sometimes arises 
in their use from getting powder either 
adulterated, or which has been exposed 
to the .air and consequently lost some of 
its efficiency. • 

The dust resulting from the u.sc of 
insect powder sometimes proves irri- 
tating to the mueous membranes of the 
one applying the powder. This is best 
avoided by tlic use of a spray atomizer. 

Persistence in the use of any means is 
an important element in the work of 
destroying insects. A given poison may 
be employed and no visible result follow 
at first, when in reality many may have 
been destroyed, enough being left to de- 
ceive the observer as to numbers. They 
multiply very rapidly, too, it must be 
remembered, ana vigorous work is rc- 
ouired to combat this increa.se. Where 
tli(‘y can easily migrate from one housc- 
hoMer’s preumes to those of another, a.s 
in city “flats, * it requires constant vigi- 
lance to keep them down, and entire 
extermination is scarcely to be expected. 

The ordinary insect powdeh on the 
market is made from pyrethrum car- 
neum, pyrethrum roseum, and pyrethrum 
cinerarifle-folium. The first two are 
generally ground together and are com- 
mercially called Persian insect powder; 


while the third is commonly called 
Dalmatian in.sect powder. These pow- 
ders are sold in tne stores under many 
names and in combination with other 
powders under proprietary names. 

The powder is obtained by crushing the 
dried flowers of the pellitory (pyrethrum). 
The leaves, too, are often used. They 
are cultivated in the Caucasus, whence 
the specific name Caucasicum some- 
times used. Pyrethrum belongs to the 
natural order compositoe, and is closely 
allied to the chrysanthemum. The 
aclivf principle is not a volatile oil, as 
stated by some writers, but a rosin, 
which can be dissolved out from the dry 
flowers by means of ether. The leaves 
also contain this rosin but in .^mailer 
proportions than the flowers. Tincture 
of pvretlirum is made by infusing the 
dried flowers in five times their weight 
of rectified spirit of wine. Diluted with 
water it is use d a.s a lotion. 

Borax powder also makes .a very good 
insectifiige. It appears to be p.articu- 
larly eft'eetive against the common or 
kitchen cock roach . Camphor is sometimes 
used, and the powdered dried root of 
acorus calamus, the sweet flag. A mix- 
ture of while lead with four times its 
weight of clialk is also liighly recom- 
menelcd. The fish-oil soaps used in a 
powdered form arc made from various 
recipes, of which the following is a typi- 
cal example: 


Powdered rosin 2 pounds 

Caustic soda S ounces 

Fish or whale oil 4 ounces 


Boil together in a gallon of water for 
at least an hour, replacing some of the 
water if required. 

The following insect-powder formulas 
are perfectly safe to use. In each in- 
stance insect powder relates to either one 
of the pyrethrum plants powdered, or to 
a mixture: 


I. — Insect powder. ... 8 ounces av. 
Powdered borax. . 8 ounces av. 
Oil of pennyroyal. 2 fluidrachms 

II. — Insect powder. ... 8 ounces av. 

Borax 8 ounces av. 

Sulphur 4 ounces av. 

Oil of eucalyptus. 2 fluidrachms 


This formula is especially good for 
cockroaches: 

III. — Insect powder. ... 14 ounces av. 
Quassia in fine 

powder 6 ounces av. 

white hellebore, 

powder«‘d 2 ounces av. 
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Beetle Powder. — 

Cocoa powder 4 ounces 

Starch 8 ounces 

Borax 37 ounces 

Mix thoroiighiy. 

Remedies Against Mosquitoes. — A rem- 
edy to keep on mosquitoes, etc., is com- 
posed as follows: Cinnaiiioii oil, 1 part; 
patchouli oil, 1 part; sandal oil, 4 parts; 
alcohol, 400 parts. This has a pleasant 
odor. 

Oil of pennyroyal is commonly used 
to keep mosquitoes away. Some form 
of petroleum rubbed on the skin is even 
more efncient, but unpleasant to use, 
and if left on long enough will burn the 
skin. 

A 40 per cent solution of formaldehyde 
for mosquito bites gives remarkably 
quick and good results. It should be 
applied to the bites as soon as possible 
with the cork of the bottle, and allowed 
to dry on. Diluted ammonia is also 
used to rub on the bites. 


Roach Exterminators. — Borax, starch, 
and cocoa are said to be the principal in- 
gredients of some of the roach foods on 
the market. A formula for a poison of 
this class is as follows: 


Borax 37 ounces 

Starch 9 ounces 

Cocoa 4 ounces 


Moth Exterminators. — Cold storage is 
the most effective means of avoiding the 
ravages of moths. Where this is imprac- 
ticable, as in bureau drawers, camphor 
balls may be scattered about w’ith satis- 
factory result. The following is also ef- 
fective: 


^aiiish pepper 100 parts 

Turpentine oil 50 parts 

('amplior 25 parts 

Clove oil 10 parts 


Alcohol, 96 per cent. 900 parts 
Cut the Spanish pepper into little bits, 
and pour over them the alcoliol and oil of 
turpentine. Let stand 2 or 3 days, then 
decant, and press out. To the liquid 
thus obtained add the camphor and 
clove oil, let stand a few days, then filter 
and fill into suitable bottles. To use, 
imbibe bits of bibulous paper in the 
liquid and put them in the folds of 
clothing to be protected. 


Protecting Stuffed Furniture from 
Moths. — The stuffing, no matter whether 
consisting of tow, hair, or fiber, as well 
as the covering, should be coated with a 
10 per cent solution of sulphur in carbon 
sulphide. The carbon sulphide dis- 


solves the sulphur so as to cause a very 
fine division and to penetrate the fibers 
completely. 

Powder to Keep Moths Away. — 

Cloves 2 ounces 

Cinnamon 2 ounces 

Mace 2 ounces 

Black pepper 2 ounces 

Orris root 2 ounces 

Powder coarsely and mix well together. 

Book-Worms. — When these insects 
infest books they are most difficult to 
deal with, as the ordinary destructive 
agents injuriously affect the paper of the 
book. The books should be well beaten 
and exposed to the sun, and a rag moist- 
ened with formalin passed through the 
binding and the covers where po.ssibje. 
In other cases the bottom edge of the 
binding should be moistened with forma- 
lin l>et‘ore putting on the shelves, so that 
formaldehyde vapor can be diffused. 

INSECT POWDERS: 

See Insecticides. 

INSECT TRAP. 

Into a china wash-basin, half filled with 
water, pour a glass of beer; cover the 
basin with a newspaper, in he center of 
which a small round hole r cut. Place 
it so that the edges of the |^a'>er lie on 
the floor and the hole is ovei center of 
the basin. At night beetles and other in- 
sects, attracted by the smell or beer, climb 
the paper and fall through the hole :nto 
the liquid. 

INSTRUMENT ALLOYS. 

See Alloys. 

INSTRUMENT CLEANING: 

See Cleaning Preparauons aud Meth- 
ods. 

INSTRUMENT LACQUER: 

See Lacquers. 

Insulation 

ELECTRIC INSULATIOR: 

Insulating Varnishes. — For earth 
cables and exposed strong current 
wires: 

I. — Melt 2 parts of asph::L cogethcr 
with 0.4 parts of sulphur, adc 6 parts of 
liuseed-oil varnish, linseed jil cr cotton- 
seed oil, keep at 320° F. lor 6 hours; 
next pour in oil of turpentine required. 

II. — Maintain 3 parts of claterite with 
2 parts of linseed-oil varnish cX COS'" F, 
for 5 to 6 hours; next melt S '^larts of 
asphalt, pour both substances together, 
and again maintain the temperature of 
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892 F for 3 to 4 hours, and then add 1 
part of linseed-oil varnish and oil of 
turpentine as required. 

III. — Insulating Varnish for Dynamos 
and Conduits with Low Tension.— ^hellac, 
4 parts; sandarac, 2 parts; linoleic acid» 
2 parts; alcohol, 15 parts. 

IV. — An insulating material which 
contains no caoutchciic is made by dis- 
solving natural or coal-tar asphalt in 
wood oil, adding sulphur and vulcanizing 
at 572^ F. The mixture of asphalt and 
wood oil mav also be vulcanized with 
chloride of sulphur by the ordinary proc- 
ess used for caoutchouc. Before vul- 
canizing, a solution of rubber scraps in 
naphthalene is sometimes added and the 
naphthalene expelled by a current of 
steam. Substitutes for hard rubber are 
made of natural or artificial asphalt com- 
bined with heavy oil of tar and talc or 
infusorial earth. 

Most of the insulating materials ad- 
vertised under alluring names consist of 
asphalt combined with rosin, tar, and an 
inert powder such as clav or asbestos. 
Some contain graphite, which is a good 
conductor and therefore a very unde- 
sirable ingredient in an insulator. 

INSULATION AGAINST HEAT. 

An asbestos jacket is the usual insu- 
lator for boilers, steampipes, etc. The 
thicker the covering around the steam- 
pipe, the more heat is retained. A 
chief requirement for such protective 
mass is that it contains air in nne chan- 
nels, so that there is no connection with 
the closed-in air. Most substances 
suitable for insulating are such that they 
can only with difficulty be used for a 
protective mass. The most ordinary 
way is to mix infusorial earth, kieselguhr, 
slag- wool, hair, ground cork, etc., with 
loam or clay, so that this plastic mass may 
be applied moist on the pipes. In using 
such substances care snould be taken 
carefully to clean and heat the surfaces 
to be covered. The mass for the first 
coating is made into a paste by gradual 
addition of water and put on thick 
with a brush. After drying each time 
a further coating is apfdied. This 
is repeated until the desirc<l thickness 
is reached. The last layer put on is 
rubbed smooth with the flat hand. 
Finally, strips of linen are wound around, 
which is coated with tar or oil paint as a 
protection against outside injuries. Cork 
stones consist of crushed cork with a 
mineral binding agent, and are sold 
pressed into various shapes. 

Leather Waste Insulatioii. — Portions 


of leather, such^ as the fibers of sole 
leather of any size and form, are first 
rendered soft. The surface is then 
carded or the surface fibers scratched or 
raised in such a manner that when sev- 
eral pieces are pressed together their 
surface fibers adhere, and a compact, 
durable piece of leather is produced. 
The carding can be done by an ordinary 
batting machine, the action of which is 
so regulated that not only are the pieces 
of leather softened, but the fibers on 
their surfaces raised. The structure of 
the separate pieces of leather remains 
essentially unaltered. The raised fibers 
give the appearance of a furrv substance 
to the leather. The batted pieces of 
leather are well mixed with paste or 
some suitable gum, either in or outside 
of the machine, and are then put into 
specially shaped troughs, where they are 
pressed together into layers of the re- 
quired size and thickness. The separate 
pieces of leather adhere and are matted 
togetlier. An agglutinant, if accessible, 
will contribute materially to the stre^th 
and durability of the product. The 
layers are dried, rolled, and are then 
ready for use. The pieces need not 
be packed together promiscuously. If 
larger portions of waste can be secured, 
the separate pieces can be arranged one 
upon another in rows. The larger pieces 
can also be used for the top and bottom 
of a leather pad, the middle portion of 
which consists of smaller pieces. 

INSULATION AGAINST MOISTURE, 
WEATHER, ETC. 

Experiments have shown that with the 
aid of red lead a very serviceable, resist- 
ive, and weatherproof insulation material 
may be produced from inferior fibers, to 
take the place, in many cases, of gutta- 
percha and other substances em^oyed 
for insulating purposes, and particularly 
to effect the permanent insulation of 
aerial conductors exposed to the action 
of the weather. Hackethal used for the 
purpose any vegetable fiber which is 
'wrapped around the conductors to be 
insulated. The fiber is then saturated 
with liquid red lead. The latter is ac- 
complished in the proportion of 4 to 5 
parts of red lead, by weight, to 1 piart, by 
weight, of linseed oil, by the hot or cold 
I process, by mere immersion or under 
' pressure. All the three substances^ 
I fiber, oil, and red lead, possess in them- 
selves a certain insulsiting capacity, but 
none of them is alone of utility for such 

f nirposes. Even the red lead mixed with 
inseed oil does not possess in the liquid 
state a high degree of insulating power. 
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Only when both substances, the ingre- 
dients of the linseed oil capable of ab- 
sorbing oxyeen and the lead oxide rich in 
oxygen, oxiaize in the air, a new gummy 
product of great insulating capacity 
results. 

INTENSIFIERS: 

See Photography. 

IODINE SOLVENT. 

Iodine is quickly dissolved in oils by 
first rubbing up the iodine with one- 
fourth of its weight of potassium iodide 
and a few drops of glycerine, then adding 
a little oil and rubbing up again. The 
addition of the resultant liquid to the rest 
of the oil and a sharp agitation finishes 
the process. 

IODINE SOAP: 

Sec Soap. 

IODOFORM DEODORIZER. 

Rub the part with about a teaspoonful 
of wine vinegar, aft^r a previous thor- 
ough washing with soap. 

Iron 

(See also Metals and Steel.) 

To Color Iron Blue. — One hundred 
and forty parts of hyposulphite of soda 
arc dissolved in 1,000 parts of water; 35 
parts of acetate of lead are dissolved in 
1,000 parts of water; the two solutions 
are mixed, Ixiiled, and the iron is im- 
mersed therein. The metal takes a blue 
color, such as is obtained by heating. 

To Distinguish Iron from Steel. — The 
piece of metal to be tested is washed and 
then plunged into a solution of bichro- 
mate of potash, with the addition of 
considerable sulphuric acid. In half a 
minute or a minute the metal can be 
taken out, washed, and wiped. Soft 
steels and cast iron assume under this 
treatment an ash-gray tint. Tempered 
steels become almost black, without any 
metallic reflection. Puddled and re- 
fined irons remain nearly white und al- 
w^ays have metallic reflections ^ on the 
part of their surface previously filed, the 
remainder of the surface presenting ir- 
regular blackish spots. 

Another method is to apply a magnet. 
Steel responds much more quickly and 
actively to the magnetic influence than 
does iron. 

Powder for Hardening Iron and Steel. 
— For wrought iron place in the charge 
20 parts, by weight, of common salt; 2 
parts, by weight, of potassium cyanide; 
0.8 parts, by weight, of potassium bi- 


chromate; 0.15 parts, by weight, of 
broken glass; and 0.1 part, by weight, of 
potassium nitrate for case-hardenii^. 
For cooling and hardening cast iron: To 
60 parts, by weight, of water add 2.5 
parts, by weight, of vinegar; 3 parts, by 
weight, of common salt; and 0.25 puits, 
by weight, of hydrochloric acid. 

Preventing the Peeling of Coatings 
for Iron. — To obviate th**. scaling of coat- 
ings on iron, if exposed to the attacks of 
the weather, it is advisable to wash the 
iron thoroughly and to paint it next with 
a layer of boiling linseed oil. If thus 
treated, the paint never cracks off. If 
the iron objects are small and can be 
heated, it is advantageous to heat them 
previously and to dip them into linseed 
oil. The boiling oil enters all the pores 
of the metal and drives out the moisture. 
The coating adheres so firmly that frost, 
rain, nor wind can injure it. 

To Soften Iron Castings. — To soften 
hard iron castings, heat the object to a 
high temperature, cover it over with fine 
coal dust or some similar substance, and 
allow it to cod gradually. When the 
articles are of small size, a number of 
them are packed in a crucible with .sub- 
stances yielding carbon to iron at a 
glowing heat. The crucible is then 
tightly closed, and placed in a stove oi on 
an open fire. It is gradually heated and 
kept at a red heat for several hours, and 
then allowed to cool slowly. Cast-iron 
turnings, carbonate of soda, and unre- 
fined sugar are recommended as sub- 
.stances suitable for packing in the cru- 
cible with the castings. If unrefined 
sugar alone is added, the quantity must 
not be too small. By this process the 
iron may be rendered extremely soft. 

To Whiten Iron. — Mix ammonia cal 
salt in powder with an equal volume of 
mercury. This is dissolved in cold 
water and mixed thoroughly. Immerse 
the metal, lieated to redness, in this bath 
and it will come out possessing the white- 
ness and beauty of silver. Care should 
be taken not to overheat the article and 
thus burn it. 

Iron to Nickelplate by Friction.^^ 

In niekelplaling iron, a thin coating of 
copper can first be produced on it by 
running on a solution of 20 parts of sul- 
phate of copper, 5 jiarts of sulphuric acid 
and 100 parts of water. After the copper 
plate has been formed rub over it, with 
a rag, d solution of 3 parts tin, 6 parts 
nickel and I part iron in 100 parts of 
hydrocliloric acid and 3 parts of sulphuric 
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acid. If finally the object is nibbed with 
a rag that has been dipped in finely pul- 
verized zinc, a nickel deposit will be made 
on the copper. The thickness of the 
nickel deposit can be increased by re- 
peating the two last operations. A silver 
coating can be produced by dissolving 
freshly precipitated chloride of silver in 
a solution of liyposulphite of soda, 1.1 
parts to 10 parts of water, and adding to 
this solution 180 parts spirits of sal am- 
moniac and then stirring in 800 parts of 
finely washed chalk. This mixture is 
applied and rubbed until it dries on the 
obiect being silvered, and the result is 
a brilliant deposit of pure silver. 

Ivory 

(See also Tlonos, Shell, and Horn.) 

TO COLOR IVORY. 

Red.— The article is placed for jd4 
hours in water, 1,000 parts of which 
carry 100 parts of vinegar (acetic acid, 
6 per cent), and from 1 to 5 parts of 
aniline red. As soon as it acquires the 
desired color pour off the linuid, let the 
ivory dry, ana polish with Vienna lime. 

Black. — Wash the article first in pot- 
ash or soda lye and then put into a 
neutral solution of silver nitrate. Drain 
off the liquid and lay in the direct sun- 
shine. 

Red -Purple. — Put the article in a weak 
solution of triple gold chloride and then 
into direct sunshine. 

Red, — For a different sHadc of red 
(from the first given), place the article 
for a short time in water weakly acidified 
with nitric acid and then in a solution of 
cochineal in ammonia. 

Yellow. — Leave for several hours in a 
solution of lead acetate, rin.se and dry. 
When quite dry place in a solution of 
potassium chromate. 

To Color Billiard Balls Red. — 

Fiery iJed. — Wash the article first in a 
ioiution of carbonate of soda, then plunge 
for a few seconds in a bath of equal parts 
of water and nitric acid. Remove, 
rinse in running water; then put in an 
alcoholic solution of fuch^’inc and let it 
remain until it is the required color. 

Cherru Rtd. — Clean by washing in the 
sodium carbonate solution, rinse and lay 
in a 2 per cent solution of thi chloride, 
for a few moments, then boil in a solution 
of logwood. Finally lay in a solution of 
potassium carbonate until it assumes the 
desired color. 

PdU Red . — Wash in soda soiution, nose 


and lay for 25 minutes in a 5 per cent 
solution of nitric acid, rinse, then lay for 
several minutes in a weak solution of tin 
chloride. Finally boil in the following 
solution: Carmine, 2 parts; sodium car- 
bonate, 12 parts; water, 200 parts; acetic 
acid enougn lo saturate. 

Brovm . — Apply several coats of an 
ammoniacal solution of potassium per- 
manganate. Similar results are ob- 
tained if the solution is diluted with vin- 
egar, and the ivory article allowed to 
remain in the liquid for some time. 

Etching on Ivo^ (see al^ Etching). — 
Although decorations on ivory articles, 
such as umbrella handles, cuff-buttons, 
fans, book-covers, boxes, etc., are gen- 
erally engraved, the work is frequently 
done by etching. The patterns must be 
very delicate, and are executed in lines 
only. The simplest way is to cover the 
surface with a thin rosin varnish. Then 
transfer the pattern and scratch it out ac- 
curately with a pointed needle. Otherwise 
proceed same as in etching on metal and 
stone, making an edge of modeling wax 
around the surface to be etched and pour- 
ing on the acid, which consists, in this 
case, of sulphuric acid, 1 part, to which 
5 to 6 parts of water are added. It acts 
very quickly. The lines turn a deep 
black. If brown lines are desired, dis- 
solve 1 part of silver nitrate in 5 parts of 
water, etch for a short time, an(i expose 
the article for a few hours to the light, 
until the design turns brown. Very 
often etchings in ivory are gilded. For 
this purpose, fill the etched patterns 
accurately with siccatives, using a writ- 
ing pen, dry, and dab on gold leaf. 
After a few hours remove the superfluous 
old with wadding, and the design will 
e nicely gilded. Etched ivory -.rticles 
present a very handsome appearance if 
they are first covered with a silvery gloss, 
the design being gilded afterwards. For 
the former purpose the etched object is 
laid in the above described solution of 
silver nitrate until it has acquired a dark 
yellow color. Then rinse it off in clean 
water and, while still moist, expose to 
direct sunlight. After 3 to 4 hours the 
surface becomes entirely black, but will 
take on a fine silvei’y luster if rubbed 
with soft leather. 

Flexible Ivory. — ^To soften ivory and 
render it flexible put pure phosphoric 
acid (specific gravity, 1.13) into a wide- 
mouthed bottle or jar that can be cov- 
ered, and steep the ivory in this until it 
partially loses its opacity; then wash the 
ivory in cold, soft water and dry, when 
the ivory will be fonnr? soft and flexible. 
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It regains its hardness in course of time 
when freely exposed to air, although its 
flexibility can be restored by immersing 
the ivory in hot water. 

Another softening fluid is prepared by 
mixing 1 ounce of spirit of niter with 5 
ounces of water and steeping the ivory in 
the fluid for 4 or J days. 

Hardened Ivory. — To restore the hard- 
ness to ivory that has been softened by 
the above methods, wrap it in a sheet of 
white writing paper, cover it with dry de- 
crepitated salt, and let it remain thus 
covered for 24 hours. The decrepitated 
salt is prepared by strewing common 
kitchen salt on a plate or dish and stand- 
ing same before a fierce fire, when the 
salt loses its crystalline appearance and 
assumes a dense opaque whiteness. 

IMITATIOir IVORY: 

See also Casein and Plaster. 

Manufacture of Compounda Imitating 
Ivory, Shell, etc. — Casein, as known, 
may act the part of an acid and combine 
with bases to form caseinates or caseates; 
among these oom pounds, caseinates of 
potash, of soda, and of ammonia are the 
only ones soluble in water; all the others 
are insoluble and may be readily pre- 
pared by double decomposition. Tnus, 
for example, to obtain caseinate of 
alumina, it is suflicient to add to a solu- 
tion of casein in caustic soda a solution 
of sulpiiatc of alumina; an insoluble 
precipitate of casein, or caseinate of 
alumina, is instantly formed. This pre- 
cipitate ought tb be freed from the sul- 
phate of so<la (formed by double de- 
composition) by means of prolonged 
washing. 

When pure, ordinary cellulose may be 
incorporated with it by this process, pro- 
ducing a new compound, cheaper tiian 
pure cellulose, although possessing the 
same properties, and capable of replacing 
it in nil its applications. According to 
the results desired, in transpajency, 
color, liardness, etc., the most suitable 
caseinate should be selected. Thus, if a 
translucent compound is to be obtained, 
the caseinate of alumina yields the best. 
If a wbjte compound is desired, the case- 
inate of zinc or of magnesia should lie 
chosen; and for colored proiiucts the cas^ 
iimtes of iron, copper, and nickel will 
give varied tints. 

The process employed for the new 
products, with a base of celluloid and 
caseinate, is as follows: On one hand 
casein is dissolved in a solution of caus- 
tic soda (JOO or water for 10 to 25 of 
soda), and this liquid is filtered, to sepa- 


rate the matters not dissolved and the 
impurities. 

On the other hand, a salt (of the base 
of which the caseinate is desired) is dis- 
solved, and the solution filtered. It is 
well not to operate on too concentrated a 
solution. The two solutions are mixed 
in a reservoir furnished with a mechan- 
ical stirrer, in order to obtain the insol- 
uble caseinate precipitate in as finely 
divided a state as possible. This precip- 
itate should be washed thoroughly so as 
to free it from the soda salt formed 
double decomposition, but on account of 
its gummy or pasty state, this washinff 
resents certain difficulties, and shoula 
e done carefully. After the washing it 
should be freed from the greater part of 
water contained by draining, followed 
by drying, or energetic pressing; then it 
is washed in alconol, dried or pressed 
again, and is ready to be incorporated in 
the mass of the celluloid. 

For the latter immersion and washing, 
it ha 9 been found that an addition of 1 to 
5 per cent of borax is advantageous, for 
it renders the mass more plastic, and 
facilitates the operation of mixing. This 
may be conducted in a mixing apparatus; 
but, in practice, it is found preferable to 
effect it with a rolling mill, operated as 
follows: 

The nitro-cellulose is introduced in 
the plastic state, and moistened with a 
solution of camphor in alcohol (40 to 60 
parts of camphor in 50 to 70 ports of 
alcohol for 100 parts of nitro-cellulose) 
as it is practiced in celluloid factories. 

This plastic mass of nitro-ccUulosc is 
placed in a rolling mill, the cylinders of 
which are slightly heated at the samtf 
time as the caseinate, prepared as above; 
then the whole mass is worked by the 
cylinders until the mixture of the two i 
perfectly homogeneous, and the finat 
mass is sufficiently hard to be drawn out 
in leaves in the same way as practiced for 
pure celluloid. These leaves are placed 
in hydraulic presses, where they are com- 
pressed, first hot, then cold, and the 
block thus formed is afterwards cut into 
leaves of the thickness desired. These 
leaves are dried in an apparatus in the 
same way as ordinary celluloid. The 
product resembles celluloid, and has all 
its properties. At 195° to 215° F. it be- 
comes quite plastic, and is easily molded. 
It ma}' be sawed, filed, turned, and 
carved without difficulty, and takes on a 
superb polish. It burns less readily 
than celluloid, and its combustibility 
diminishes in proportion as the per- 
centage of caseinate increases; finally, 
the cost price is less ^han that of celluloia. 
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tnd by using a large proportion of case- 
inate, products may be manufactured at 
an extremely low cost. 

IVORY AND BONE BLEACHES. 

If simply dirty, scrub with soap and 
tepid water, using an old tooth or nail 
brush for the purpose. Grease ^stains 
may be sometimes removed by applying 
a paste of chalk or whiting and benzol, 
covering the article so that the benzol may 
not dry too rapidly. Carbon disulphide 
(the purified article^ may be used in place 
of benzol. When ary, rub off with a stiff 
brush. If not removed with the first 
application, repeat the process. Deli- 
cately carved articles that show a ten- 
dency to brittleness should be soaked for 
a short time in dilute phosphoric acid 
before any attempt to clean them is made. 
This renefers the minuter portions almost 
ductile, and prevents their breaking un- 
der cleaning. 

The large scratched brush should be 
treated as follows: If the scratches are 
deep, the surface may be carefully rubbed 
down to the depth of the scratch, using 
the finest emery cloth, until the depth is 
nearly reached, then substituting crocus 
cloth. 

To restore the polish nothing is supe- 
rior to the genuine German putz pomade, 
following by rubbing first wjtli chamois 
and finishing off with soft old silk. The 
more “elbow grease’* put into the rub- 
bing the easier the task, as the heat gen- 
erated by friction seems to lend a sort of 
ductility to the surface. To remove the 
yellow hue due to age, proceed as follows: 
Make a little tripod with wire, to hold 
the object a few inches above a little 
vessel containing lime chloride moistened 
with hydrochloric acid; put the object on 
the stand, cover the whole with a bell 
glass, and expose to direct sunlight. 
When blcachea, remove and wash in a 
solution of sodium bicarbonate, rinse in 
clear water and dry. 

Like niother-of-pearl, ivory is readily 
cleaned by dipping in a bath of oxygen- 
ized water or immersing for 15 minutes 
in spirits of turpentine, and subsequently 
exposing to the sun for 3 cr 4 days. For 
a simple cleaning of smooth ^ articles, 
wash them in hot water, in which there 
has been previously dissolved 100 parts 
(by weight) of bicarbonate of soda oer 
1,000 parts of water. To clean carved 
ivory make a paste of very fine, damp 
sawdust, and put on this the juice of 1 
or 2 lemons, according to the article to be 
treated. Now apply a layer of this saw- 
dust on the' ivory, and when drv brush 
it off and rub the object with a chamois. 


IVORY TESTS. 

Man)r years ago an article was intro- 
duced in the industrial world which in 
contradistinction to the genuine animal 
ivory, has its origin in the vegetable king- 
dom, being derived from the nut of a 
palm-like shrub called phytelephasina- 
crocarpa, whose fruit i caches the si/.c of 
an apple. This fruit has a very while, 
exceedingly hard kernel which can be 
worked like ivory. A hundred of these 
fruits only costing about $1, their use 
offers great advantages. Worked on 
the lathe this ivory can be passed off as 
the genuine article, it being so much like 
it that it is often sold at the same price. 
It can also be colored just like genuine 
ivory. 

To distinguish the two varieties of 
ivory, the following method may be 
employed: Concentrated sulphuric acid 
applied to vegetable ivory will cause a 
pink coloring in about 10 or 12 minutes, 
which can be removed again by washing 
with water. Applied on genuine iv»)rv, 
this acid docs not affect it in any man tier. 

IVORY BLACK: 

See Bone Black. 

IVORY CEMENT; 

See Adhesives. 

IVORY GILDING: 

See Plating. 

IVORY POLISHES: 

See Polishes. 

JAPAN BLACK; 

See Paints. 

JAPANNING AND JAPAN TINNING: 
See Varnishes. 

JASMINE MILK: 

See Cosmetics. 

JELLY (FRUIT) EXTRACT: 

See Essences and Extracts. 

JEWELERS’ CEMENTS; 

See Adhesives. 

JEWELERS’ CLEANING PROCESSES: 

See Cleaning Preparations and Meth- 
ods. 

Jewelers’ Formulas 

(See also Gems, Gold, and Watchmakers’ 
Recipes.) 

Coloring GoliJ Jewelry.— Following are 
several recipes for coloring: Saltpeter, 
40 parts; alum, SO p.irts; sea salt, 30 
parts; or, liquid ammonia, 100 parts; 
sea salt, 3 parts; water, 100 parts. Heat 
without allowing to boil and plunge 
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the objects into it for 2 or 3 minutes, 
stirring constantly; rinse in alum water 
and then in clean water. Another 
recipe: Calcium bromide, 100 parts; 
brondne, 5 parts. Place the articles 
in this solution, with stirring, for 2 to 3 
minutes; next wash in a solution of 
hyposulphite of sodium and rinse in 
clean water. Another: Verdigris, 30 
parts; sea salt, 30 parts; blood stone, 

SO parts; sal ammoniac, 30 parts; alum, 

5 parts. Grind all and stir with strong 
vinegar; or, verdigris, 100 parts; hydro- 
chlorate of ammonia, 100 pails; salt- 
peter, 65 parts; copper filings, 40 parts. 
Bray all and mix with strong vinegar. 

To Widen a Jewel Hole. — Chuck the 
hole in a lathe with cement. Place a 
spirit lamp underneath to prevent the 
cement from hardening. Hold the 
pointed bit against the hole, while the 
lathe is running, until the hole is true, 
when the lamp should be removed. The 
broach to widen the hole should be made 
of copper, of the required size and shape, 
and the point, after being oiled, should 
be rolled in diamond dust until it is 
entirely covered. The diamond dust 
should then be beaten in with a burnish- 
er, using very light blows so as not to 
bruise the broach. After the hole is 
widened as desired, it reejuires polishing 
with a broach made of ivory and used 
with oil and the finest diamond dust, 
loose, not driven into the broach. 

To Clean Jet Jewelry. — Reduce bread 
crumbs into small particles, and intro- 
duce into all the curves and hollows of 
the jewelry, while rubbing with a fianiiel. 

Coloring Common Gold. — In coloring 
gold below 18 carat, the following mix- 
ture may be used witli success, and if 
carefully employed, even 12 carat gold 
may be colored by it; Take nitrate of 
potassa (saltpeter), 4 parts, by weight; 
alum, 2 parts; and common salt, 2 parts. 
Add suiticient warm water to mix the 
ingredients into a thin paste; place the 
mixture in a small pjpkin or crucible 
and allow to boil. The article to be 
colored should be suspended by a wire 
and dipped into the mixture, where it 
should remain from 10 to 20 minutes. 
The article should then be removed and 
well rinsed in hot water, wlien it must be 
scratch brushed, again rinsed and re- 
turned to the coloring salts for a few 
minutes; it is then to be again rinsed in 
hot water, ^ scratch brushed, and finally 
brushed with soap and hot water, rinsed 
in hot water, and placed in boxwood 
sawdust The object being merely to j 


remove the alloy, as soon as the article 
has acquired the proper color of fine gold 
it mav be considered sufficiently acted 
upon by the above mixture. The color- 
ing salU should not be used for gold of a 
lower standard than 12 carat, and, even 
for this quality of gold, some care must 
be taken when the articles are of a very 
slight make. 

Shades of Red, etc., on ^tt Gold 
Bijouterie. — For the production of the 
red and other shades on matt gold arti- 
cles, the so-called gold varnishes are 
employed, which consist of shellac dis- 
solved in alcohol and are colored with 
gum rosins. Thus a handsome golden 
yellow is obtained from shellac, 35 parts; 
seed-lac, 35 parts; dragon’s blood, 50 
parts; gamboge, 50 parts; dissolved in 
400 parts of alcohol; the clear solution is 
decanted and mixed with 75 parts of 
Venice turpentine. By changing the 
amounts of the coloring rosins, shades 
from bright gold yellow to copper color 
arc cfbtained. The varni.sh is applied 
evenly and after drying is wiped on from 
the raised portions of the article by 
means of a pad of wadding dipped into 
alcohol, whereby a hand.sonie patina- 
tion effect is produced, since the lacquer 
remains in the cavities. Chased article? 
are simply rubbed with earth ^ color? 
ground into a paste with turpentine oil. 
For which oiirposc burnt sienna, fine 
ochers of a golden color, golden yellow, 
and various shades of green are employed. 

I. — Yellow wax 32 parts 

Red bole 3 parts 

Crystallized verdi- 
gris 2 parts 

Alum 2 parts 

II. — Yellow wax 95 parts 

Red bole 64 parts 

Colcothar 2 parts 

Crystallized verdi- 
gris 32 parts 

Copper ashes 20 parts 

Zinc vitriol 32 parts 

Green vitriol 10 parts 

Borax 1 part 

The wax is melted and the finely pow. 
dered chemicals are stirred in^ in rota% 
tion. If the gilt bronze goods are to 
obtain a lustrous orange .shade, apply a 
mixture of ferric oxide, alum, cooking 
salt, and vinegar in the heated articles 
by means of a brush, heating to about 
266° F. until the shade commences to 
turn black and water sprinkled on will 
evaporate with a hissing sound, then cool 
in water, dip in a mixture of 1 part of 
nitric acid with 40 parts of water, rinse 
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thoroughly, dry, and polish. For the 
production of a pale>gold shade use a wax 
preparation consisting of: 

III. — Yellow wax 19 parts 

Zinc vitriol 10 parts 

Burnt borax 3 parts 

Green-gold color is produced by^a mix- 
ture of: 

IV. — Saltpeter 6 parts 

Green vitriol 2 parts 

Zinc vitriol 1 part 

Alum 1 part 

To MaU Gilt Articles. — If it is desired 
to matt gilt articles partly or entirely, the 
portions which are to remain burnished 
are covered with a mixture of chalk, 
sugar, and mucilage, heating until this 
**8toppii^-off" covering shows a black 
color. On the places not covered apply 
a matting powder consisting of: 


Saltpeter 40 parts 

Alum 25 parts 

Cooking salt 35 parts 


Heat the objects to about 608° F., 
whereby the powder is melted and ac- 
quires the consistency of a thin paste. 
In case of too high a temperature de- 
composition will set in. 

To Find the Number of Carats. —To 
find the number of carats of gold in an 
object, first weigh the gold and mix with 
seven times its weight in silver. This 
alloy is beaten into tnin leaves, and nitric 
acid is added; this dissolves the silver 
and copper. The remainder (gold) is 
then fused and weighed; by comparing 
the first and last weight.^ the number of 
carats of pure gold is found. To check 
repeat several times. 

Acid Test for Gold. — The ordinary 
ready method of ascertaining whether a 
piece of jewelry is made of gold consists 
in touching it with a glass stopper wetted 
with nitric acid, which leaves gold un- 
touched, but colors base alloys blue from 
the formation of nitrate of copper. 

Imitation Diamonds. — 1. — Minium, 
75 parts (by weight); washed white sand, 
50 parts; calcined potash, 18 parts; cal- 
cined borax, 6 parts* b'oxide of arsenic, 
1 part. The sand must be washed in 
hydrochloric acid and then several times 
in clean water. The specific gravity of 
this crystal glass is almost the same as 
that of the diamond. 

II. — Washed white sand, 100 parts (by 
weight): minium, 35 parts; calcined pot- 
ash, 25 parts; calcined boiax, 20 parts; 
nitrate of potash (crystals), 10 parts; 
peroxide of manganese, 5 parts. The 
•and must be wasned as above stated. 


Diamantine. — This subsiancc consists 
of crystallized boron, the basis of borax. 
By melting 100 parts of boracic acid and 
SO parts of aluminum crystals is ob- 
tained the so-called bon, which even 
attacks diamond. The diamantine of 
commerce is not so bard. 

To Refine Board Sweepings. — The 
residue resulting from a jobbing jew- 
eler’s business, such as board sweepings 
and other residuum, which is continually 
accumulating and which invariably con- 
sists of all mixed qualities of standard, 
may have the precious metals recovered 
therefrom in a very simple manner, as 
follows: Collect the residue and burn it 
in an iron ladle or pan, until all grease 
or other organic matter is destroyed. 
When cool mix with i part soda-ash, and 
melt in a clay crucible. W^hen the metal 
is thoroughly melted it will leave the flux 
and sink to the bottom of the crucible; 
at this stage the flux assumes the appear- 
ance of a thin fluid, and then is the time 
to withdraw the pot from the fire. The 
metal in the crucible — but not the flux — 
may now be poured into a vessel of water, 
stirring the water in a circular direction 
while tpe metal is being poured in, which 
causes it to form into small grains, and 
so prepares it for the next process. Dis- 
solve the grains in a mixture of nitric 
acid and water in equal quantities. It 
takes about four times the quantity of 
liquid as metal to dissolve. The gold 
remains undissolved in this mixture, and 
may be recovered by filtering or decant 
ing the liquid above it in the dissolving 
vessel; it is then dried, mixed wilh a little 
flux, and melted in the usual manner, 
whereupon pure gold will be obtained. 
To recover the silver, dilute the solution 
which has been withdrawn fiom the gold 
with six times its bulk of water, and add 
by degrees small quantities of ^ finely 
powdered common salt, and this wi4 
throw down the silver into a white, curdy 
powder of chloride of silver. Continue to 
add salt until no cloudine.ss is observed 
in the solution, when the water above 
the sediment may be poured off; the 
sediment is next well washed with warm 
water several times, then dried and 
melted in the same manner as the golu. 
and you will have a lump of pure silver. 

Restoration of the Color of Tnr 
quoises. — After a certain time turquoises 
lose a part of their fine color. It is ea.sy 
to restore the color by immersing them 
in a solution of carbonate of soda. But 
it seems that the blue cannot be restored 
anew after this operation, if it again 
becomes dull. The abo/e applies to 
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comnioD turquoises, and not to those of 
the Orient, of which the color does not 
change. 

Colorings for Jewelers' Work.— -1. — 
Take 40 parts of saltpeter; 30 parts of 
alum; 30 parts of sea salt; or 100 grams 
of liquid ammonia; 3 parts sea salt; and 
100 parts water. I'his is heated without 
bringing it to a boil, and the articles 
dipped into it for from 2 to 3 minutes, 
stirring the liquid constantly; after this 
bath they are dipped in alum water and 
then thoroughly rinsed in clean water. 

II. — One hundred parts of calcium bro- 
mide and 2 par's of bromium. 'The ob- 
jects are allowed to remain in this solu- 
tion (which must be also* constantly 
stirred) for from 2 to 3 minutes, then 
washed in a solution of sodium hypo- 
sulphite, after which they must be rinsed 
in clean water. 

III. — ^Thirty parts of verdigris; 30 parts 
of sea salt; 30 parts of hematite; 30 parts 
of sal ammoniac, and .5 parts of alum. 
This must be ail ground up together and 
mixed with strong vinegar; or we may 
also use 100 parts of vcrtligris; 100 parts 
of hydrochlorate of ammonia; 05 parts 
of saltpeter, and 40 parts of copper 
filings, all of which are to be well mixed 
with strong vinegar. 

2 2 -Carat Solder. — vSol dering is a proc- 
ess which, liy means of a more fnsihle 
compound, the connecting surfaces of 
metals are firmly secured to each other, 
but, for many practical purposes, it is 
to liavc the fusing point of the 
metal and soblcr as near each other as 
possible, which, in the majority of cases, 
preserves a union more lasting, and the 
joint less distinguishable, in consequence 
of the similarity of the metal and solder 
in color, vdiich age docs not destroy, and 
th'*? is not the case with .‘•oldcrs the fusible 
points of which are very low. The 
metal to be soldered together must have 
an alTinity for the .solder, othcrANis* the 
union will be imperfect; and the soldei 
should likewise act upon the inctal, 
p<»etly by this affinity or rhemi<;al attrac- 
tion, and partly by cohesive force, to 
unite the connections soundly and firmly 
top-ether. Solders should tnerefore be 
prepared suitable to the work in hand, jf 
a good and lasting job is to be made, it 
should always be borne in mind that the 
higher the fusing point of the gold alloy 
—. and this can be made to vary con.sid- 
erably, even w ith any specified nuality - 
the harder solder must be used, for. In 
the case of a more fusible mixture of gold, 
the latter would melt before the solder 




and cause the w'ork to be destroyed. A 
very good formula for the first, or ordi- 
nary, 22-carat alloy is this: 

dwts. grs. 


Fine gold 1 0 

Fine silver 0 ? 

Fine copper 0 2 


I 5 

This mixture will answ'er all the many 
purposes of the jobber; for soldering 
nigli (juality gold wares that come for 
repairs, particularly wedding rings, it 
will l)e found admirably suited. If an 
easier solder is wanted, and such is very 
often the case witli jobbing jewelers, es- 
pecially where several soldenngs have t« 
be accomplished, it is as well to liave at 
hand a solder wliich will not disturh the 
previous soldering places, for if this is 
not prevented a very simple job is made 
very difficult, and a lot of time and 
patience wholly wasted. To guard 
against a ihiiig of this kind the following 
soldci mav Ik* employed on the top oi 
the previous one: 

dwts. grs. 

Fine gold 1 0 

FinesilviT . .03 

YcIlow' brass .... 0 2 

I r> 

This solder IS of the same value as the 
irevious one, but its uniting point is 
ower, and it wdl be found useful for 
many )>urposes tliat can be turned to 
good account in a jobbing jeweler's 
business. 

JEWELERS' ALLOYS: 

See al.so Alloys and Solders. 

i8-Carat Gold for Rings. -Gold coin- 
19A grains; pure copper, 3 grains; puri 
silver, grains. 

Cheap Gold, t 2 Car. t. — Gold coin, 
25 grains; pure copper, 13^ grains; pure 
silver, 7J grains. 

Very Cheap 4-Carat Gold. — Copper. 
IK parts; gold, 4 pails; silver. 2 parts. 

Imitations of Gold. 1. Piatiiia, 4 
pennyweigbt.s; pure copper, 2i penny- 
weights; sheet zinc, 1 ])enny weight: 
block tin, IJ pennyweights; pure lead, 
pennyweight. If this should he 
found too hard or brittle b)r practical 
use, leiiicltiiig tlie composiiion with a 
little sal ammoniac will generally render 
It malleable as desired. 

II. — Platina, 2 parts: .silver. 1 part; 
copper. 3 parts. These compositions, 
when properly prepare<l. so nearly resem- 
ble pure gold that it is very dinicult to 
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distinguish them therefrom. A little 
powdered charcoal, mixed with metals 
while melting, will be found of service. 

Best Oreide of Gold. — Pure copper, 4 
ounces; sheet zinc, 1} ounces; magnesia, 

I f ounce; sal ammoniac, H ounce; quick- 
ime, ^ ounce; cream tartar, { ounce. 
First melt the copper at as low a tem- 
perature as it will melt; then add the 
zinc, and afterwards the other articles in 
powder, in the order named. Use a 
charcoal fire to melt these metals. 


Bushing Alloy for Pivot Holes, etc. — 
Gold coin, 3 pennyweights; silver, 1 
pennyweight, 20 grains; copper, 3 pen- 
nyweights, 20 grains; palladium, 1 
pennyweight. The best composition 
known for the purpose named. 


Gold Solder for 14- to 16 -Carat Work. 
—Gold coin, 1 pennyweight; pure silver, 
0 grains; pure copper, 6 grains; brafss, 
S grains. 


Darker Solder. ^-Gold coin, 1 penny- 
weight; pure copper, 8 grains; pure 
silver, 5 grains; brass, 2 grains. Melt 
together in charcoal fire. 


^Ider for Gold. — Gold, 6 penny- 
weights; silver, 1 pennyweight; copper, 
2 pennyweights. 

Soft Gold Solder. — Gold, 4 parts; silver, 
1 part; copper, 1 part. 

Solders for Silver (for the use of 
jewelers). — Fine silver, 19 pennyweights; 
copper, 1 pennyweight; sneet brass, 10 
peiinyweignts. 

White Soldir for Silver. — Sil ver, 1 
ounce; tin, 1 ounce. 


Silver Solder for Plated Metal.- -Fine 
silver, 1 ounce; brass, 10 pennyweights. 

Solders for Gold. — I. — Silver, 7 parts; 
copper, 1 part; with borax. 

II. — Gold, 2 parts; silver, 1 part; cop- 
per, 1 part. 

III. — Gold, 3 parts; silver, 3 parts; 
copper, 1 part; zinc, J part. 

For Silver. — Silver, 2 parts; brass, 1 

E art; with borax; or, silver, 4 parts; 
rass, 3 parts; zinc, part; with borax. 

Gold Solders (see also Solders). — I. — 
Copper, 24.24 parts; silver, 27.57 parts; 
gold, 48.19 parts. 

II. — Enamel Solder. — Copper, 25 parts; 
silver, 7.07 parts; gold, 67.93 parts. 

III.— Copper, 26.55 parts; zinc, 6.25 
parts; silver, 31.25 parts; gold, 36 parts. 

IV. — Enamel Solder. — Silver, 19.57 
parts; gold, 80.43 parts. 


Solder for 22 -Carat Gold. — Gold of 22 
carats, 1 pennyweight; silver, 2 grains; 
copper, 1 grain. 

For 18-Carat Gold. — Gold of 18 
carats, 1 pennyweight; silver, 2 grains; 
copper, 1 grain. 

For Cheaper Gold. — I.-^-Gold, 1 penny- 
weight; silver, 10 grains; copper, 8 
grains. 

II. — Fine gold, 1 pennyweight; silver, 
1 pennyweight; copper, 1 pennyweight. 

Silver Solders (see also Solders). — I. 
(Hard.) — Copper, 30 parts; zinc, 12.85 
parts; silver, 57.15 parts. 

II. — Copper, 23.33 parts; zinc, 10 parts; 
silver, 66.67 parts. 

III. — Copper, 26.66 parts; zinc, 10 
parts; silver, 63.34 parts. 

IV. (Soft.) — Copper, 14.75 parts; zinc, 
8.50 parts; silver, 77.05 parts. 

V. — Copper, 22.34 parts; zinc, 10.48 
parts; silver, 67.18 parts. 

VI. — Tin, 63 parts; lead, 37 parts. 
FOR SILVERSMITHS: 

I. — Sterling Silver. — Fine silver, 11 
ounces, 2 pennyweights; fine copper, 18 
pennyweights. 

II. — Equal to Sterling. — Fine silver, 
1 ounce; fine copper, 1 pennyweight, 12 
grains. 

III. — Fine silver, 1 ounce; fine copper, 
5 pennyweights. 

IV. — Common Silver for Chains. — Fine 
silver, 6 pennyweights; fine copper, 4 
pennyweights. 

V. — Solder. — Fine silver, 16 penny- 
weights; fine copper, 12 grains; pin 
brass, 3 pennyweights, 12 grains. 

VI. — Alloy for Plating. — Fine silver, 
1 ounce; fine copper, 10 pennyweights. 

VII. — Silver Solder. — Fine silver, 1 
ounce; pin brass, 10 fienny weights; pure 
spelter, 2 pennyweights. 

VIII. — Copper Solder for Plating. — 
Fine silver, 10 pennyweights; fine cop- 
per, 10 pennyweights. 

IX. — Common Silver Solder. — Fine 
silver, 10 ounces; pin brass, 6 ounces, 
12 pennyweights; spelter, 12 penny- 
weights. 

X. — Silver Solder for Enameling. — 
Fine silver. 14 pennyweights; fine cop- 
per, 8 pennyweights. 

XI. — For Filling Signet Rings. — Fine 
silver, 10 ounces; fine copper, 1 ounce, 
16 pennyweights; fine pin brass, 6 
ounces, 12 pennyweights; spelter, 12 
pennyweights. 
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XII. — Silver Solder for Gold Plating. 
— Fine silver, 1 ounce; fine copper, 5 
pennyweights; pin brass, 5 pennyweights. 

XIII. — Mercury Solder. — Fine silver, 
I ounc#*; pin brass, 10 pennyweights; 
bar tin, 2 pennyweights. 

XIV. — Imitation Silver. — Fine silver, 
1 ounce; nickel, 1 ounce, 11 grains; fine 
copper, 2 ounces, 9 grains. 

XV. — Fine silver, 3 ounces; nickel, 1 
ounce, 11 pennyweights; fine copper, 2 
ounces, 9 grains; spelter, 10 penny- 
weights. 

XVI. — Fine Silver Solder for Filigree 
Work. — Fine silver, 4 penny wei^ts, 
6 grains; pin brass, 1 pennyweight. 

Bismuth Solder. — Bismuth, 3 ounces; 
lead. 3 ounces, 18 pennyweights; tin, 5 
ounces, 6 pennyweights. 

BRASS: 

I. — Yellow Brass for Turning. — (Com- 
mon article.) — Copper, 20 pounds; zinc, 
10 pounds; lead, 4 ounces. 

IT. — Copper, 32 pounds; zinc, 10 
pounds; lead, 1 pound. 

III. — Red Brass Free, for Turning, — 
Copper, 100 pounds; zinc, 50 pounds; 
lead, 10 pounds; antimony, 44 ounces. 

IV. — Best Red Brass for Fine Cast- 
ings. — Copper, 24 pounds; zinc, 5 
pounds; bi.sinuth, 1 ounce. 

V. - -Red Tombac. — Copper, 10 pounds; 
zinc, 1 pound. 

VI. — Tombac. — Copper, 16 pounds; 
tin, 1 pound; zinc, 1 pound. 

VII. — Brass for Heavy Castings. — 
Copper, C to 7 parts; tin, 1 part; zinc, 1 
part. 

VIII. — Malleable Brass. — Copper, 70.10 
parts; zinc, 29.90 parts. 

IX. — Superior Malleable Brass. — Cop- 
per, 60 parts; zinc, 40 parts. 

X. — Brass. — Copper, 73 parts; zinc, 
27 parts. 

XI. — Copper, 63 parts; zinc, 35 paits. 

XII. — Copper, 70 parts; zinc, 30 parts. 

XIII. —German Brass. — Copper, 1 
pound; zinc, 1 pound. 

XI V. — Watchmakers’ Brass. — Copper, 
1 part; zinc, 2 parts. 

XV. — Brass for Wire. — Copper, S4 
parts; calamine, 56 parts. 

XVI. — Brass for Tubes. — Copper, 2 
parts; zinc, 1 part. 

XVII. — ^Brass for Heavy Work. — 
Copper, 100 parts; tin, 15 parts; zinc, 
15 parts. 


XVIII. — Copper, 112 parts; tin, 15 
parts; zinc, 1 part. 

XIX. — ^Tombac or Red Brass. — Cop- 
per, 8 parts; zinc, 1 part. 

XX. — Brass. — Copper, 3 parts; melt, 
then add zinc, 1 part. 

XXI. — Buttonmakers’ Fine Brass.-— 
Brass, 8 parts; zinc, 5 parts. 

XXII. — Buttonmakers’ Common 
Brass. — Button brass, 6 parts; tin, 1 
part; lead, 1 part. Mix. 

XXIII. — Mallet’s Brass. — Copper, 
25.4 parts; zinc, 74.6 parts. Used to pre- 
serve iron from oxidizing. 

XXIV. — Best Brass for Clocks. — 
Hose copper, 85 parts; zinc, 14 parts; 
lead, 1 part. 

GOLD ALLOYS: 

See also Gold Alloys, under Alloys. 

Gold of 22 carats fine being so little 
used is intentionally omitted. 

I. — Gold of 1 8 Carats, Yellow Tint. 
— Gold, 15 pennyweights; .silver, 2 pen- 
nyweights, 18 grains; copper, 2 penny- 
weights, 6 grains. 

II —Gold of 1 8 Carats, Red Tint. — 
Gold, 15 pennyweights; silver, 1 penny- 
weight, IS g ains; cupper, 3 penny- 
weights, G grains. 

HI. — Spring Gold of i6 Carats. — 
Gold, 1 ounce, 1C penny w’cights; silver. 
6 pennyweights; copper, 12 penny- 
weights. This when drawn or rolled 
very hard makes springs little inferior to 
steel. 

IV. — Jewelers’ Fine Gold, Yellow 
Tint, 1 6 Carats N*;arly. — Gold, 1 ounce; 
silver, 7 pennyweights; copper, 5 penny- 
weights. 

V. —Gold of Red Tint, i6 Carats. — 
Gold, 1 ounce; silver. 2 pennyweights; 
copper, 8 pennyweights. 

Sterling Gold Alloys. —I. — Fine gold, 
18 pennyweights, 12 grains; fine silver, 
1 pennyweight; fine copper, 12 grains. 

II. — Dry Colored Gold Alloys, 17 
Carat. — Fine gold, 15 p>e n 11 y weights; 
fine silver, 1 pennyweight, 10 grains; 
fine copper, 4 penny wei^ts, 17 grains. 

III. — 18 Carat. — Fine gold, 1 ounce; 
fine silver, 4 pennyweights, 10 grains; 
fine copper, 2 pennyweights, 5 grains. 

IV. — 18 Carat. — Fine gold, 15 penny- 
weighls; fine silver, 2 pennyweights, 4 
grams; fine copper, 2 penny weignts, 19 
grains. 

V. — 18 Carat. — Fine gold, 18 penn^ 
weights; fine silver, 2 penny weignts. 18 
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grains; fine copper, 3 pennyweights, 18 
grains. 

VI. — ig Carat. — Fine gold, ounce; 
fine siiver, 2 pennyweights, 6 grains; fine 
copper, 3 pennyweights, 12 grains. 

VII. — 20 Carat. — Fine gold, 1 ounce; 
fine silver, 2 pennyweights; fine copper, 

2 pennyweights, 4 grains. 

VIII. — 22 Carat. — Fine gold, 18 pen- 
nyweights; fine silver, 12 grains; fine cop- 
per, 1 pennyweight, 3 grains. 

IX. — Gold Solder for the Foregoing 
Alloys. — Take of the alloyed gold you 
are using, 1 pennyweight; fine silver, 6 
grains. 

X. — Alloy for Dry Colored Rings. — 
Fine gold, 1 ounce; fine silver, 4 penny- 
weights, 6 grains; fine copper, 4 penny- 
weights, 6 grains. 

XI. — Solder. — Scrap gold, 2 ounces; 
fine silver, 3 pennyweights; fine copper, 

3 pennyweights. 

XII. — Dry Colored Scrap Reduced 
to 35s. Gold. — Colored scrap, 1 ounce, 9 
pennyweights, 12 grains; fine silver, 2 
pennyweights; fine copper, 17 penny- 
weights, 12 grains; spelter, 4 penny- 
weights. 

To Quickly Remove a Ring from a 
Swollen Finger. — If the ring is of gold, 
pull the folds of the swollen muscles 
apart, so that it can be seen, then drop 
on it a little absolute alcohol and place 
the finger in a bowl of metallic mercury. 
In a very few minutes the ring will snap 
apart. If the ring is of br&ss, scrape the 
surface slightly, or put on a few drops of 
a solution of oxalic acid, or even strong 
vinegar, let remain in contact for a 
moment or two, then put into the mer- 
cury, and the result win be as before. 

Soldering a Jeweled Ring. — In order 
to prevent the bursting of the jewels of a 
ring while the latter is being soldered, 
cut a juicy potato into halves and make 
a hollow in both portions in w'hich the 
part of the ring having icwcis may fit 
exactly. Wrap the jeweled portion in 
soft paper, place it m the hollow, and 
bind up the closed potato with binding 
wire. Now solder with ea.sy-flowing 
old solder, the potato being held in the 
and. Another method is to fill a small 
crucible with w'et sand, bury the jeweled 
portion in the sand, and solder in the 
usual way. 

JEWELRY, TO CLEAR: 

See Cleanin'* JVeparations and Meth- 
ods. 


Kalsomine 


Sodium carbonate. . . 8 parts 

Linseed oil .... 32 parts 

Hot water 8 parts 

White glue 12 parts 

Whiting 160 parts 


Dissolve the sodium carbonate in the 
hot water, add the oil and saponify by 
heating and agitation. Cover the g*ue, 
broken into small pieces, with cold 
water and let soak overnight. In the 
morning pour the whole on a stout piece 
of stuff and let the residual water drain 
off, getting rid of as much as possible by 
slightly twisting the cloth. Throw the 
swelled glue into a capsule, put on the 
water bath, and heat gently until it is 
melted. Add the sap'>nified oil and mix 
well; remove from the bath, and stir in 
the whiting, a lillle at a time, addii^ hot 
water as it becomes necessary. Wlies: 
the whiling is all stirred in, continue 
adding hot water, until a liquid is ob 
tained that flows freely from the kalso- 
mining brush. 

The addition of a little soluble blue to 
the mixture increases the intensity of the 
white. 

Sizing Walls for Kalsomine. — A size 
to coat over “hot walls** for the reception 
of the kalsomine is made by using 
shellac, 1 part; sal soda, } part. Put 
these ingredients in ^ gallon of water and 
dissolve by steady heat. Another size is 
made of glue size prepared in the usual 
way, and alum. To A pound of white 
glue add } pound of alum, dissolving the 
alum in hot water before adding it to the 
'glue size. 

KARATS, TO FIND NUMBER OF: 

See Jewelers* For nulas. 

KERAMICS: 

See Ceramics. 

KERIT: 

See Rubber 

KEROCLEAN: 

See Cleaning Preparations and Meth- 
ods. 

KEROSENE DEODORIZER: 

See also Benzine, Oils, and Petro- 
leum. 

Various processes have been recom- 
mended for masking the odor of kerosene 
such as th** addition of various essential 
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oils, artificial oil of nurbane, etc., but 
pone of them seems entirely satisfactory. 
The addition of amyl acetate in the pro- 
portion of 10 grams to the liter (1 per 
cent) has also been suggested, several 
experimenters reporting very successful 
results therefrom. Some years ago Ber- 
inger proposed a process for removing 
sulphur compounds from benzine, which 
would presumably be equally applicable 
to kerosene. This process is as lollows: 

Potassium permanga- 


nate 1 ounce 

Sulphuric acid i pint 

Water SJ pints 


Mix the acid and water, and when the 
mixture has become cold pour it into a 
2-gallon bottle. Add the permanganate 
and agitate until it is dissolved. Then 
add benzine, 1 gallon, and thoroughly 
agitate. Allow tlie liquids to remain in 
contact for 24 hours, frequently agitating 
the mixture. Separate the benzine ana 
wash in a similar bottle with a mixture 
of 

Potassium permanga- 
nate J ounce 

Caustic soda i ounce 

Water 2 pints 

Agitate the mixture frequently during 
several hours; then separate the benzine 
and wash it thoroughly with 'water. On 
agitating the lienzine wdth the acid per- 
manganate solution an eniulsiun-likc 
mixture is produced, which separates in 
a rew seconds, the jiernuinganalc slowly 
subsiding and showing considerable re- 
duction. Ill tlic above process it is 
<piitc probable that the time specihed (21- 
hours) i.s greatly in excess of what is 
necessary, as tlie retl notion takes place 
almost cntir<'ly in a very short time. It 
has also been suggested that if the proc- 
ess \vere adopted on a manufacturing 
scale, with mechanical agitation, the 
time could be reduced to an hour or two^ 

KEROSENE-CLEANING COMPOUNDS: 

See Cleaning Preparations, under 
Miscellaneous JSlcthods. 

KEROSENE EMULSIONS: 

See Pctroleiiiii. 

KETCHUP (ADULTERATED), TESTS 
FOR: 

Sec Foods. 

iCHAO COLORS: 

Sed4fcycs. 

KID: 

See Leather. 


KISSmOEN SALTS: 

See Salts (Effervescent). 

KISSLNGEN WATER: 

See Waters. 

KNIFE-SHARPENING PASTES: 

See Razor Pastes. 

KNOCKENPLOMBE : 

See Adhesives. 

KNOTS: 

See Paint. 

KOLA CORDIAL: 

Sec Wines and Liquors. 

KOUMISS SUBSTITUTE: 

See also Beverages. 

To prepare a substitute tor I' cum* a# 
fkom cow’s milk: Dissolve 4 oun.:'; 
sugar in 3 fluid ounces water. MiX 
grains well washed and pressed brer 
east with 2 fluid ounces of cow’s milk, 
lix the two liquids in a champagne 
bottle, fill witli milk, stopper sc^ureiy, 
and keep for 3 to 4 da}s at a tempera 
ture not ex(‘ecding 50° F., sh iking fre* 
quently. The preparation does not keep 
longer than 4 to 5 days. 

KUMMEL: 

See Wines and Liquors. 

KWASS: 

See Beverages. 

LABEL PASTES, GLUES, AND MUCI- 
LAGES : 

Sec Adliesives. 

LABEL VARNISHES: 

See Varnishes. 

LACE LEATHER: 

See Leather. 

LACE, TO CLEAN GOLD AND SILVER : 

See Cleaning Prepai atiuiis .'iiui Meth- 
ods. 

LACES, WASHING AND COLORING 
OF: 

Sec Laundry Preparations. 

Lacquers 

(See also Eii.nneU, Glazes. Paints, -Var- 
nishes, and V\ .itm prooling.) 

INSTRUCTIONS FOR MAKING 
LACQUERS. 

You will note that the formnle for 
Cleai* Lacquer calls for 3 ounces of Di- 
Butyl Phthalate which we call the plas- 
tisciser. When making up a batch of 
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Clear Lacquer which you are going to 
put in cans and sell as Clear Lacquer 
you need to put in this Di-butyl Phtha- 
late. But if you are going to mix the 
various colors with the clear lacquer to 
make the finished Brushing Lacquer 
Enamels, DO NOT put in the Di-Butyl 
Phthalate. The reason is this. The col- 
ors are ground in a mixture of gum 
solution and plastisciser, therefore already 
contain enough Di-Butyl Phthalate to 
give the film flexibility. It must GO IN 
when using the clear lacquer for Clear 
Lacquer but not when using the clear lac- 
quer to mix with colors. 

Practically any desirable shade can be 
obtained by mixing together in various 
proportions the colors. You can in this 
way make up certain shades of your own 
and get out a pretty color card showing 
your own shades. 

When mixing the colors with the clear 
lacquer be sure to stir long and thor- 
oughly until all mixed together. Also 
stir up the batch before you begin to fill 
the small cans. 

The Brushing Lacquers can be sold to 
all of the dealers in your vicinity if you 
desire, or you can have agents out to 
sell them direct to the consumer. 

The furniture Lacquer formulas can 
be sold for all purposes where a spray- 
ing lacquer is required. Furniture fac- 
tories, or where woodwork is built and 
finished Lacquers are often used. 

To make a colored spraying lacquer 
simply add the colors to the spraying 
lacquers instead of to the clear Brush- 
ing Lacquer. For spraying you will 
probably need to add about one ounce 
more black, 2 ounces more yellow, 2 
ounces more red, 2 ounces green, 4 
ounces more white and 2 ounces more 
blue to the gallon of clear than you 
would to a gallon of Brushing Clear 
Lacquer. In others increase the amount 
of each color as given above so that 
when adding Black Ground Color to the 
furniture Lacquer you will have three 
ounces instead of two ounces. Spraying 
Lacquers require a little more pigment 
to the gallon to get coverage. 

In making up the clear lacquer you 
first dissolve the cottons in the Butyl 
and Ethyl Acetates. Then you add 
slowly to this the Damar . and Ester 
Gum solutions which we tell you how 
to make in another instruction paper. 
Then you can slowly add the Alcohol, 
Butyl propionate and last of all the 
Petrol or L.D. Naptha. When adding 
each item do so very slowlv and stir 
rapidly. This is IMPORTANT. 


BRUSHING LACQUER FORMU- 
LAS: 

Clear Lacquer No. 1, — 

14 ounces yz second cotton per gal. 
solvents 

12 ounces Damar Gum per gal. sol- 
vents 

6 ounces Ester Gum per gal. sol- 
vents 

8 ounces Di-butyl Phthalate 
40% Petrol or L.D. Naptha 
20% Alcohol, denatured 
15% Ethyl Acetate 
20% Acetate-Butyl 

5% Butyl propionate 

Yellow Brushing Lacquer. — Add 12 
ounces of Ground Yellow Pigment and 4 
ounces of Ground White Pigment to get 
a good yellow lacquer, to each gallon 
clear lacquer. 

White Lacquer Brushing. — Add 24 
ounces of Ground White Pigment to a 
gallon of clear lacquer to make good 
White Brushing Lacquer. 

Black Brushing Lacquer. — ^Add 2 
ounces of Ground Black to each gallon 
of Clear Lacquer to make good Black 
Brushing Lacquer. 

Red Brushing Lacquer. — Add 6 
ounces of Red Ground Pigment and 4 
ounces of Ground White Pigment to each 
gallon of clear lacquer to get good Red 
Brushing Lacquer. 

Blue Brushing Lacquer. — Add 4 
ounces Blue, 8 ounces White, V* ounce 
Black Ground Pigments to get good Blue 
Brushing Lacquer. 

Brown Brushing Lacquer. — Add 6 
ounces Red, 1 ounce Yellow, 4 ounces 
White and Vi ounce Black to make 
Brown Brushing Lacquer. 

Green Brushing Lacquer. — Add 4 
ounces Green, 2 ounces White to make 
good Green Brushing Lacquer. For ad- 
ditional density and deeper coverage add 
or increase amount of Green. 

THINNER FORMULA FOR 
BRUSHING LACQUER. 

5C% Petrol or LD. Naptha 
16% Alcohol 
16% Ethyl Acetate 
20% Butyl Acetate 

Add to a gallon of the above formula 
a pint of either Collosolve or Butyl Al- 
cohol. 
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HOW TO DECORATE FURNI- 
TURE NOVELTIES. 

In the past, home decorating has been 
considered a more or less exclusive art but 
It has now become almost, commonplace. 

Women who never have indulged in 
this form of fascinating work have still 
to find out what pleasure it will bring to 
them. 

Those who like to feel that they are 
actually creating something can do no 
better than to purchase the necessary 
items with which to accomplish this work 
and then get busy. 

It is not only economical to purchase 
these pieces of undecorated furniture and 
then decorate them yourself but it is 
really a pleasure and will not seem at all 
like work to you. And I am sure that 
once you have finished a piece of furni- 
ture or a novelty and can look upon it 
and perhaps even scrutinize it for de- 
fective workmanship you will be sur- 
prised at its beauty. The desire to con- 
tinue on will at once take place and you 
will then proceed to finish up odd pieces 
such as bookshelfs, magazine stands, etc. 

You will find it not only a pleasure to 
do this work, if I may term it that, but 
you will also realize that it is highly 
educational. Who can doubt that when 
you mix your own shades in order to 
create the special color you desire but 
never could find, but that this is in 
itself educational. It will certainly be a 
pleasure to experiment and work out 
your own color schemes and obtain 
shades that you have long desired to have. 

There are of course a few rules that 
can be followed in planning and doing 
this work. 

In the first place you can get most of 
the items you wish to have in nearly all 
department stores and at present this 
line of endeavor has become so popular 
that gift shops, paint stores, etc., are 
also stocking up on the necessary mate- 
rials. 

There unpainted furniture is obtain- 
able in the assembled form or it can be 
purchased in knock-down form. It is 
just as well to buy it knock-down as it 
is somewhat cheaper and so easy is it put 
together that a small child could do it. 

The necessary finishing materials can 
usually be obtained in the same store 
where the furniture is purchased. You 
will probably wish to have your pieces 
finished in the well known lacquer finish. 
Therefore you will ask the clerk to show 
you the colors carried in stock, also the 
amount of lacquer required to finish up 


your pieces. Be sure to obtain a small 
can of Reducer with the Brushing Lac- 
quer for when the lacquer gets thick and 
docs not brush easily you will need to 
thin it out with this reducer. 

In addition to the brushing lacquer 
you will require a very soft brush with 
which to appy the lacquer. No doubt 
the clerk will recommend a camel’s hair 
brush or at least one that is very soft. 

If you intend to stripe the furniture 
or the object that is to be finished it will 
also be necessary to obtain a tube or two 
of Japan or OU colors together with a 
srii^all striping brush. These striping 
brushes run in various sizes, depending 
upon the size of stripe you must have. 

If you expect to put a design on the 
pieces such as a painted flower or so, 
you will do well to purchase a decalco- 
mania transfer. These transfers come 
in a very large variety of patterns and 
sizes and range in prices of from five 
cents each up to a dollar. The clerk 
will probably give you instructions and 
material with w'hich to put these on but 
in case you do not get the exact instruc- 
tions and the material, purchase a very 
small bottle or can of white damar var- 
nish and use this as the sticking medium 
with which to put on the decalcomania 
transfer. 

You are now armed with the materials 
necessary to finish furniture novelties 
and can proceed to finish the furniture. 

The first thing you do is to apply a 
coat of the brushing lacquer. When ap- 
plying this always flow it on. That is; 
fill your brush full of material and 
spread it out but do not work back and 
forth as you do when using a house 
paint. Tliis is important. 

When applying lacquer it is impera- 
tive that you work fast as the lacquer 
dries very rapidly and if you do not 
brush on the material as fust as you can 
your work will be full uf runs and 
streaked. 

While applying the material it is a 
good idea to keep the surface on which 
you are working, with its flat side up so 
that the material cannot run up or down. 

It is advantageous to apply three coats 
rather than two for on new furniture the 
first coat usually soaks in and acts as an 
undercoat on which the two succeeding 
coats are built up. 

If you wish a very nice finished job 
you will do well in putting on four coats 
rather than three but it is not absolutely 
necessary. In any finishing work, it is 
always better to apply several light coats 
rather than a few heavy coats. 
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You should allow each coat about one 
hour to dry before applying the suc- 
ceeding coat. Most brushing lacquers, 
especially those which are nationally ad- 
vertised dry in about thirty minutes but 
as a general rule they are not dry 
enough in thirty minutes to ^warrant the 
application of another coat. 

After you have applied the necessary 
coats and the llnal coat has become thor- 
oughly dry you will be able to determine 
of your own accord if the work is satis- 
factory. 

It is important to note that that one 
color will cover the surface much bet- 
ter than another. Light colors are us- 
ually not as opaque as darker colors and 
therefore when using an orange, yellow 
or a plain white lacquer enamel it is 
necessary to apply more coats to get the 
covering power. 

Since the work has been lacquered it 
is now ready to be striped. Practice 
on some odd panels before you attempt 
to apply the stripe on the furniture you 
are finishing because it takes a little ex- 
perience for one to draw a smooth, 
straight line. A good eye, a steady 
hand and continuous practice arc the 
things that make one a good striper. 

After you have striped the work you 
can put on one or more decalcomanias, 
depending upon the kind of furniture 
you are finishing. We advised above, 
now to apply these, with the use of white 
damar varnish. However in all proba- 
bilities you will be able to get good in- 
structions for putting these on at the 
store where they are purchased. 

Decalcomanias are very popular as 
they are much cheaper to apply than it 
would be to have the w^ork painted by 
an artist. Furthemiorc it is now pos- 
sible to obtain beautiful transfers, where 
ilowers and otlier work done by na- 
tionally known artists have been re- 
produced. 

FURNITURE LACQUER ENAM- 
ELS. 

These lacquer enamels have been de- 
signed mostly for inside vlsr on vaiious 
objects made of wood and metal. Today, 
in this age of colors, the majority of 
wood and metal products are finished 
with a jaequer enamel. The wood and 
metal must first be filled and primed 
with undercoat products, formulas for 
these being given elsewhere, before the 
lacquer enamel can be applied success- 
fully. Oil undercoats can be used under- 
neath lacquer products but they are not 
to be higlily recommended except for 


automobile finishing. In this case the 
surface is coated with an oxide primer 
made from an oil base but the surfacing 
material which is next applied is usually 
from a pyroxylin base. As a general 
rule these enamels are applied with a 
spray gun since they do not brush well 
owing to their high viscosit}'. 

White Lacquer Enamel. — 


Cotton nitro-cellulose Vg 

second viscosity . 1V4 pounds 
Damar Gum (solution 

formula) .... Ya pint 

Ester Gum (sec solution 

fonnula) % pint 

Di-Butyl Phthalate (liq- 
uid ounces measure) . 6 oimces 
Titanox or Titanium Ox- 
ide (adv. weight) .... 27 ounces 

Zinc Oxide 10 ounces 

Butyl Acetate 2ya pints 

Butyl Alcohol 1 pint 

Ethyl Acetate % pint 

Ethyl Alcohol % pint 

Toluol .... 8 pints 


Egg Shell White Enamel.— Use the 
same formula as for Black Auto Enamel 
except use 2% pounds white pigment 
consisting of 75% Titanox and 26% Zinc 
Oxide. Also instead of 6 ounces of 
Di-Butyl Phthalate use 10 ounces. 

High Gloss White Enamel. — Use 
same formulas as for Black Auto Lac- 
quer Enamel except for gum content. 
Instead of 1 pint of Damar Gum solu- 
tion use 2 pints and instead of IVa pints 
Ester Gum solution use 2 pints. This 
gives a white enamel carrying good gloss. 

Colors for Furniture Spraying. — Fol- 
low out color mixing suggestions given 
under heading of Brushing Lacquers. 


FURNITURE 

LACQUER 

FOR- 

MULAS. 



No. 1 


Vs secoiiu cotton 

10 

ounces 

Ester Gum 

. . . 8 

ounces 

Damar Gum 

. . G 

ounces 


Di-butyl Phthalate 2 Vi ounces 

Butyl Acetate . . 1 pound, 6 ounces 

Butyl Alcohol . . 6 ounces 

Ethyl Acetate 3 ounces 

Ethyl Alcohol 1 pound 

Toluol 2 pounds, 1 ounce 

No. 2 

Ya second cotton . . 1 pound 

Ester Gum . . 4 ounces 

Damar Gum ... 4 ounces 

Di- Butyl Phthalate ... 8 ounces 

Butyl Acetate 1 pound, 9 ounces 
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Butanol 7 ounces 

Ethyl Acetate .... 4 ounces 

Toluol 1 pound, 8 ounces 

The Furniture Lacquer No. 1 is 
the heavy bodied lacquer ind this for-* 
mula is for a lacquer ready to spread. 
No thinning is usually required for 
either No. 1 or No. 2. Both Lacquers 
are excellent for spray work on furni- 
ture, level out well, give good full body, 
spray nice and will rub good. 

UNIVERSAL THINNERS. 

As a general rule I..acquer Manufac- 
turers supply lacquers to the factories 
and consumers in a consistency that 
makes them ready for brushing or spray- 
ing without reducing or thinning them. 
Plowever sometimes enamels are supplied 
rather thick and before they can be 
brushed or sprayed or applied in any 
way they must be thinned down with a 
thinner. A thinner is a liquid consisting 
of about the same solvents that go into 
the making of the lacquer or lacquer 
enamel. This is especially true if the 
same manufacturer who supplies the lac- 
quer supplies the thinner. However, 
there are many consumers who use a 
lacquer made by one company and a 
thinner by another and get good results 
even though the composition of both be 
somewhat different. Because of this we 
are listing a number of formulas for 
making thinners which can he called Uni- 
versal Thinners in that most of them 
will work with any Lacquer Product on 
the market. Starting with No. 1 \vc list 
six formulas the first one being the low- 
est grade and No. 6 being tlie highest 
grade. No. 1 will answer purposes for 
most uses but in hot, sultry weather 
when there is a great amount of humid- 
ity in the air, the ajiplied film may suck 
in some of this moisture and on such 
days we suggest the use of a higher 
grade thinner than No. 1. The higher 
the grade the less chance for a film 

brusldng in humid weather. These thin- 
ners are not to be used f«)r thinning 
Brushing I.acquers. Use the special 
Brushing Lacquer Thinner formulas. 
The formulas arc written and must be 
formulated by the percentage method 
as for instance in No. 1. 14% Butyl 

Acetate, 5% Ethyl Alcohol, etc. 

Nos. 1 2 S /t 5 6 

.Butyl Acetate 14 9 21 20 30 25 

Butyl Alcohol . — 5 12 10 11 10 

Ethyl Alcohol .5 8 -- 5 — - 10 

Ethyl Acetate . 16 11 — — — — 

Toluol 66 67 67 65 59 5^5 


The use for a cleaning thinner is quite 
common in factories for washing lacquer 
and colors from the hands and for 
cleaning brushes and spray guns, etc. 
This must be a cheap product and still 
one which works well. The one we list 
herewith is very simple but it works 
very well. 

Ethyl Acetate, 66% 

V.M.P. Naptha, 36% 

There are any number of Thinners 
used for Brushing Lacquers but we list 
herewith two prominent ones which will 
serve to reduce most any grade of 
Brushing Lacquer satisfactorily. 



No. 1 

No. 2 

Butyl Propionate 

.. .. 10% 


Butyl Acetate . . . 

6% 

20% 

Butanol . . 

16% 

6 % 

Diacetone Alcohol 

6 % 


Xylol 

66 % 


L.D. Naptha . . . . 


60 % 

Ethyl Acetate 


16 % 

Ethyl Alcohol, 

Dena- 


tured 


10% 


GOLD PAINTS, BRONZING LIQ- 
UIDS. 

A Bronzing Liquid is a conveying so- 
lution which carries in it aluminum or 
copper powders which are used as coat- 
ings for chandeliers, novelties, picture 
frames, etc. These liquids must not con- 
tain free acid because the acid causes 
the bronze to turn green and the solution 
to gelatinize. Usually a very high vis- 
cosity cotton (commonly called nitro-cel- 
lulose) is used as the basic solid and 
sometimes additional gum or resin is in- 
corporated into the solution. Special 
cotton for this purpose is manufactured 
and sold by the ritrators. Also a thick 
solution is considered most desirable for 
gilding or bronzing objects as it gives 
a good thick film, which, deposited over 
the powder acts as a permanent pro- 
tective coating. In cases where the film 
is not thick enough an additional coat 
of the clear bronzing liquid can be ap- 
plied to give further protection and per- 
ha])S additional gloss if the latter be 
desirable. It is customary to use a 
“Thinner” or “Reducer” along with the 
bronzing liquid for if the material be too 
heavy to brush or spray it can be thinned 
down with this material. The formula 
for the thinners is generally the same 
formula as the solvent part of the liquid 
formula. It is always good to use such a 
similar formula and never advisable to 
use a strange thinning formula with a 
liquid. It is not advisable to mix up a 
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batch of powder and liquid together 
and allow to stand for much time for a 
gelatinization takes place invariably. Wc 
^ve the formulas in their order of qual- 
ity, No. 1 being the highest grade and 
N'o. 8 being che cheapest grade. 

No. 1 No. 2 No. 3 

Cotton- 40 sec- 
ond B. liquid 

Viscosity . . .4 ozs. 4 ozs. 8 ozs. 
Butyl Acetate 
(solvent fcr 

cotton) . . 1 pt. Vi pt. Vi pt* 
Ethyl Acetate. . V4 pi- Vi pt. 1 pt. 
Amyl Acetate . V4 pt. 

Butyl Alcohol 


(known as 

Butanol) Vi pi* V4 pt. V4 pt. 

Toluol 1% pt. 1 pt. % pt. 

Denatured Al- 
cohol 1 pt. % pt. 

Benzol Vi pt. 

Ester Gum 
(glycernized 

rosin) 1 oz. 


In all formulas the Cotton is dissolved 
In the Butyl and Ethyl Acetates. Where 
the formula calls for a resin like in No. 
3 the Resin is dissolved in the Toluol or 
Benzol. Then slowly add the gum solu- 
tion after it is thoroughly dissolved into 
the cotton solution after that is all dis- 
solved. Then add the denatured alcohol 
slowly. Last add the Butyl Alcohol. 
Where the formula calls for no gum or 
resin as in numbers One and Two the 
cotton is dissolved thoroughly in the 
Butyl, Ethyl and Amyl Acetates. Then 
the Butyl Alcohol added and last of 
aU the Toluol is SLOWLY added al- 
ways stirring fast to prevent a local 
precipitation. 

AUTOMOBILE LACQUERS — 
BLACK AND COLORS. 

It would be impossible to list a for- 
mula for every known color of automo- 
bile lacquer enamel because of lack of 
space. There are however a few rules 
trat can be followed by the amateur 
lacquer maker so that he can obtain al- 
most any shade he desires. First the 
clear lacquer is made and into this clear 
lacquer the Blacks, Whites and various 
colors are ground, usually the primary 
or basic colors. Then by inter-;jnbdng 
these primary colors any shade can be 
arrived at. We therefore list only the 
primary colors or those which are most 
prominently used and required. It 
might also be stated that color mixing is 


an art, acquired only hy careful prac- 
tice and experience. 

Black Auto Lacquer Enamel — 
Cotton (Nitro-Cellulose) 


Vi second 2 pounds 

Ester Gum (see ins. 

making solution) 1 pint sol. 

Damar Gum (see ins. 

making solution) IVi pint sol. 

Di-Butyl Phthalate ... 6 ounces 
Chinese Blue Pigment.. Vi ounce 
Super Spectra Carbon 

Black 2% ounces 

Butyl Acetate 1% pounds 

Butyl Alcohol (Butanol) Vz pound 

Ethyl Acetate 1^ pounds 

Toluol 1^ pounds 


By making up this above formula and 
leaving out the Black and Blue Pigment 
colors you will get a clear lacquer solu- 
tion. Into this solution you can add 
ground colors or grind them in with the 
mill yourself, to obtain any shade de- 
sired. To know the approximate pro- 
portions of the colors needed to make 
various enamels, use the scale given un- 
der the headings “Brushing Lacquers.” 
Since auto lacquers are to be sprayed 
on and not applied with a brush a slight 
increase in the amount of pigments can 
be made because a denser covering prod- 
uct is necessary. Also, because this for- 
mula given herewith contains much more 
solid matter than the clear brushing lac- 
quer formulas, it will carry more pig- 
ment per gallon. 

STOCK DAMAR GUM SOLUTION. 

Dissolve 2V4 Ihs. of Damar Gum in the 
following mixture of solvents, 1V4 pints 
Benzol, V4 pint Ethyl Acetate, V4 pint 
Acetone. After this has been stiried 
and allowed to dissolve completely iy 2 
pints of Denatured Alcohol are added. 
This gives a milky solution which must 
be allowed several days to completely 
settle. Then the milky part which in 
reality is the wax in the gum, settles to 
the bottom and forms a hard cake, the 
unper clear part is scooped or poured 
off. This last is the de-waxed Damar 
Solution and in a gallon of this solution 
there is 3 pounds of solid Damar. So 
if your formula calls for ly^ pounds of 
Damar Gum you would put in a V^ gal- 
lon of Damar Solution. Damar Gum 
cannot be used in a lacquer until it has 
been de-waxed. 

ESTER GUM SOLUTION. 

Dissolve 2 pounds of Ester Gum in 
IVa pints Toluol and pbit Butyl of 
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Ethyl Acetate. This makes a solution 
containing 4 pounds of Ester Gum to a 
gaUon of Ester Gum Solution. If your 
formula calls for 1 pound of Ester GUm 
put in a quart of Ester Gum Solution. 

PYROXYLIN CEMENTS. 

For mending leather belting and other 
such products the following Cement will 
serve very well. Usually the products 
consists of an 8 ounce cotton solution in 
various solveht mixtures. 

High Viscosity Cotton 8 ounces 


Ester Gum 2 ounces 

Castor Oil 2 ounces 

Ethyl Acetate 1 quart 

Denatured Alcohol . IV 2 pints 

Butyl Acetate ... pint 
Benzol 2 quarts 

Pharmaceutical Collodion 
High Viscosity Cotton . 8 ounces 

Ether 3 quarts 

Alcohol 1 quart 


Butyl Acetate solutions are also being 
used today and it is claimed that they 
give a better product than the one given 
above. Camphor can be used to make up 
a flexible Collodion product. Three 
ounces or less can be used to each gallon 
of finished product. 

AIRPLANE DOPE AND FIN- 
ISHES. 

Various formulas are used by dif- 
ferent manufacturers of airplane dopes 
and there is some diflFerence of opinion 
as to which is the best formula. We will 
give herewith two accepted ones. 

U. S. Patent No. 1, 320, 458 (this for- 
mula is patented). 


Nitrated Cotton (high 


viscosity) 

8 ounces 

Ethyl Acetate . . . 

30% 

Diacetonc Alcohol . . 

4% 

Butanol 

16% 

Benzol ... 

i0% 

Boiled Rapeseed Oil . . . 

16 ounces 


The eight ounces of cotton are mixed 
with a gallon of the above solvents and 
rapeseed oil is then added. 

Heavy Bodied Dope 


High Viscosity Cotton 8 ounces 
Low Viscosity Cotton (V 2 

second) . 26 ounces 

Ethyl Acetate . 20 % 

Denatured Alcohol . . 12y2% 

Butyl Acetate 12%% 

Benzol 26% 

Toluol 26% 

Castor OU ^ ou nces 


The cotton is dissolved into the Ace- 
tates and when thoroughly dissolved the 
alcohols are added slowly. Then the 
Benzol and Toluol are added very, very 
slowly, stirring rapidly to avoid a pre- 
cipitation of the cotton and after it is 
all into solution Castor oil is added. 

GOLD LACQUERS. 

Liquid Bottle Lac. — Into a half -gallon 
bottle put 8 ounces of shellac, and pour 
over it 1% pints of alcohol of 94 per cent, 
and 2% ounces of sulphuric ether. Let 
stand, with occasional shaking, until the 
shellac is melted, and then add 4 ounces 
of thick turpentine and % ounce of boric 
aefd. Shake until dissolved. To color, 
use the aniline colors soluble in alcohol — 
for red, eosine; blue, phenol blue; black, 
negrosin ; green, aniline green ; violet, 
methyl violet, etc. If it is desired to have 
the lac opaque, add 8 ounces of pulverized 
steatite, but remember to keep the lac 
constantly stirred while using, as other- 
wise the steatite falls to the bottom. 

Lithographic Lacquer. — ^Dissolve 16 
parts, by weight, of red lithol R or G in 
paste of 17 per cent, in 150 parts, by 
weight, of hot water. Boil for 2 minutes, 
shaking with 2.6 parts, by weight, of 
barium chloride. Dissolve in 26 parts, 
by weight, of water. Add to the mixture 
100 parts, by weight, of aluminum hy- 
drate of about 4 per cent. Cool, filter, 
and dry. 

Lacquer for Microscopes, Mathemat- 
ical Instruments, etc. — Pulverise 160 
parts, by weight, turmeric root, cover it 
with 1,700 parts alcohol, digest in a warm 
place for 24 hours, and then filter. Dis- 
solve 80 parts dragon’s blood, 80 parts 
sandarac, 80 parts gum elemi, 60 parts 
gum gutta, and 70 parts seed lac, put in 
a retort with 260 parts powdered glass, 
pour over them the colored alcohol first 
made, and hasten solution by warming in 
the sand or water bath. When complete- 
ly dissolved, filter. 

To Fix Alcoholic Lacquers on Metal- 
lic Surfaces. — Dissolve 0.6 parts of crys- 
tallized boracic acid in 100 parts of the 
respective spirit varnish whereby the lat- 
ter after being applied forms so hard a 
coating upon a smooth tin surface that 
it cannot be scratched off even with the 
finger-nails. The aforementioned per- 
centage of boracic acid should not be 
exceeded in preparing the solution ; other- 
wise the varnish will lose in intensity of 
color. 
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LAMPBLACK: 

Production of Lampblack. — ^Thc last 
oil obtained in the distillation of coal tar, 
and freed from naphthalene as far as 
possible, viz., soot oil, is burned In a spe- 
cial furnace for the production of various 
grades of lampblack. In this furnace is 
an iron plate, which must always be kept 
glowing; upon this plate the soot oil 
trickles through a small tube fixed above 
it. It is decomposed and the smoke (soot) 
rises into four chambers through small 
apertures. When the quantity of oil des- 
tined for decomposition has been used up, 
the furnace is allowed to stand undis- 
turbed for a few days, and only after 
this time has elapsed are the chambers 
opened by windows provided for that 
purpose. In the fourth chamber is the 
very finest lampblack, which the lithog- 
raphers use, and in the third the fine 
grade em])loye(l by manufacturers of 
printers’ ink, while the first and second 
contain the coarser soot, which, well 
sifted, is sold as flame lampblack. 

From grade No. 1 the calcined lamp- 
black for paper makers is also produced. 
For preparing this black capsules of iron 
plate with closing lid are filled, the stuff 
is stamped fimily into them and the 
cover smeared up with fine loam. The 
capsules are next placed in a well draw- 
ing stove and calcined, whereby the em- 
pyreuniatic oils evaporate and the re- 
maining lampblack becomes odorless. 
Allow the capsules to cool for a few days 
before opening them, as the soot dries 
very slowly, and easily ignites again as 
soon as air is admitted if the capsules 
are opened before. This is scmi-calcined 
lampblack. 

For the purpose of preparing com- 
pletely calcined lampblack, the serai- 
calcined article is again jammed into 
fresh capsules, closing them up well and 
calcining thoroughly once more. After 
2 days the capsules are opened contain- 
ing the all-calcined lampblack in com- 
pact pieces. 

For the manufacture of coal soot an- 
other furnace is employed. Asphalt or 
pitch is burned in it with exclusion of 
air as far as practicable. It is thrown 
in through the doors, and the smoke 
liscapes through the chimney to the soot 
chambers, 1, 2, 3, 4, and 5, assorting it- 
self there. 

When the amount of asphalt pitchr des- 
tined for combustion has burned up com- 
pletely, the furnace is left alone for sev- 
eral days without opening it. After tliis 
time has elapsed the outside doors are 
slowly opened and some air is admitted. 
Later ou they can be opened altogether 


after one is satisfied that the soot has 
cooled completely. Chamber 4 contains 
the finest soot black, destined for the 
manufacture of leather cloth and oil cloth. 
In the other chambers is fine and ordi- 
nary flame blacky which is sifted and 
oacked in suitable barrels. Calcined 
lampblack may also be produced from it, 
the operation being the same as for oil 
black. 

LAMP BURNERS AND THEIR 
CARE; 

See Household Formulas. 

LAMPS: 

Coloring Incandescent Lamps. — In- 
candescent light globes are colored by 
dipping the bulbs into a thin solution of 
collodion previously colored to suit with 
anilines soluble in collodion. Dip and 
rotate quickly, bulb down, till dry. 

For office desks, room lights, and In 
churches, it appears often desirable to 
modify the glaring yellowish rays of the 
incandescent light. A slight collodion 
film of a delicate bluish, greenish, or 
pink shade will do that. 

For advertising purposes the bulbs are 
often colored in two or more colors. It 
is also easy with a little practice to paint 
words or pictures, etc., on the bulbs with 
colored collodion with a brush. 

Another use of colored collodion in 
pharmacy is to color the show globes on 
their inside, thus avoiding freezing and 
the additional weight of the now used 
colored liquids. Pour a quantity of col- 
ored collodion into the clean, dry globe, 
close the mouth and quickly let the col- 
lodion cover all parts of the inside. Re- 
move the balance of the collodion at 
once, and keep it to color electric bulbs 
for your trade. 

LARD; 

Detection of Cottonseed Oil in Lard. 
— Make a 2 ]>er cent solution of silver 
nitrfite in distilled water, and acidify it 
by adding 1 per cent of nitrate acid, C. 
P. Into a test tube put a sample of the 
suspected lard and neat gently until it 
liquefies. Now add an equal quantity of 
the silver nitrate solution, agitate a little, 
and bring to a boil. Continue the boiling 
vigorously for about 8 minutes. If the 
lard remain clear and colorless, it may 
be accepted as pure. The presence of 
cottonseed oil or fat will make itself 
known by a coloration, varying from 
yellow, grayish green to brown, accord- 
ing to the amount present. 

LATHE LUBRICANT: 

See Lubricants. 
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LAUNDRY INKS: 

See Household Formulas. 

Laundry Preparations 

BLUING COMPOUNDS: 

Laundry Blue. — The soluble blue of 
commerce, when properly made, dis- 
solves freely iti water, and solutions so 
made are put. up as liquid laundry blue. 
The water employed in making the solu- 
tion should be free from mineral sub- 
stances, especially lime, or precipitation 
may occur. If rain water or distilled 
water and a good article of blue be used, 
a staple preparation ought apparently to 
result; but whether time alone affects 
the matter of solubility it is impossible 
to state. As it is essential that the solu- 
tion should be a perfect one, it is best to 
filter it through several thicknesses of 
fine cotton cloth before bottling; or if 
made in large quantities this method 
may be modified by allowing it to stand 
some days to settle, when the top portion 
can be siphoned off for use, the bottom 
only requiring filtration. 

This soluble blue is said to be potas- 
sium ferri-ferroevanide, and is prepared 
by gradually adding to a boiling solution 
or potassium ferricyanide (red prussiate 
of potash) an equivalent quantity of hot 
solution of ferrous sulphate, boiling for 
X hours and washing the precipitate on a 
filter until the washings assume a dark- 
blue color; the moist precipitate can then 
at once be dissolved by the further ad- 
dition of a sufficient quantity of water. 
About 64 parts of the iron salt are neces- 
sary to convert 1H)0 parts of the potassium 
salt into the blue compound. 

Leaf bluing for laundry use may be 
prepared by coating thick sized paper 
witn soluble blue formed into a paste 
with a mixture of dextrin mucilage and 
glycerine. Dissolve a given quantity 
of dextrine in water enough to make a 
solution about as dense as ordinary 
syrup, add about as much glycerine as 
there was dextrine, rub the blue smooth 
with a sufficient quantity of this vehicle 
and coat the sheets with the paint. The 
amount of blue to be used will depend 
of course on the intended cost of the 
product, and the amount of glycerine will 
require adjustment so as to give a mixture 
which will not “smear" after the water 
has dried out and yet remain readily sol- 
uble. 

Ultramarine is now very generally used 
as a laundry blue where the insoluble or 
“bag blue" is desired. It is mixed with 
glucose, or glucose and dextrine, and 


pressed into balls or cakes. When glu- 
cose alone is used, the product has a 
tendency, it is said, to become soft on 
keeping, which tendency may be coun- 
teracted by a proper proportion of dex- 
trin. Bicarbonate of sodium is added 
as a “filler” to cheapen the product, the 
quantity used and the quality of the 
ultramarine employed being both regu- 
lated by the price at which the product 
is to sell. 

The coal-tar or aniline blues are not 
offered to the general public as laundry 
blues, but laundry proprietors have 
them frequently brought under their 
notice, chiefly in the form of solutions, 
usually 1 to IJ per cent strong. These 
dyes arc strong bluing materials, and, 
being in the form of solution, are not 
liable to speck the clothes. Naturally 
their properties depend upon the par- 
ticular dye used; some are fast to acids 
and alkalies, others are fast to one but 
not to another; some will not stand iron- 
ing, while otb^'rs again are not affected 
by the operation; generally they are not 
fast to light, but this is only of minor im- 
portance. The soluble, or cotton, blues 
are those most favored; these are made 
in a great variety of tints, varying from a 
reddish blue to a pure blue in hue, dis- 
tinguished by suen brands as 8R, 6B, 
etc. Occasionally tbe methyl violets 
are used, especially the blue tints. 
Blackley blue is very largely used for this 
purpose, being ratner faster than the 
soluble blues. It may be mentioned 
that a 1 per cent solution of this dye is 
usually strong enough. Unless care is 
taken in dissolving these they are 

apt to produce specks. The heat to 
wnich the pure blues are expiosed in iron- 
ing the clothes causes some kinds to 
assume a purple tinge. 

The cheapest aniline blue costs about 
three times as much as soluble blue, yet 
the tinctorial power of the aniline colors 
is so great that possibly they might be 
cheapened. 

Soluble Blue. — I. — Dissolve 217 pa*is 
of prussiate of potash in 800 parts of hoc 
water and bring the whole to 1,000 parts. 
Likewise dissolve 100 parts of ferric 
chloride in water and bring the solution 
also to 1,000 parts. To each of these 
solutions add 2,000 parts of cooking 
salt or Glauber’s salt solution saturated 
in the cold and mix well. The solutions 
thus prepared of prussiate of potash and 
ferric chloride are now mixed together 
with stirring. ^ Allow to settle and re- 
move by suction the clear liquid con- 
taining undecomposed ferrocyanide ol 
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potassium and Glauber’s salt; this is ke^ 
and used for the next manufacture by 
boilins it down and allowing the salts to 
crysUdlize out. The percentage of ferro- 
cyanide of potassium is estimated by 
analysis, and for the next production 
proportionally less is used, employing 
that obtained b^ concentration. 

After siphoning off the solution the 
precipitate is wa^cd with warm water, 
placed on a filter and washed out on the 
fatter by pouring on cold water until the 
water running off commences to assume 
a strong blue color. The precipitate is 
then squeezed out and driea at a moder- 
ate heat (104® F.). The Paris blue thus 
obtained dissolves readily in water and 
can be extensively employed in a similar 
manner as indigo carmine. 

II. — Make ordinary Prussian blue 
(that which has been purified by acids, 
chlorine, or the hypochlorites^ into a 
thick paste with distilled or ram water, 
and add a saturated solution of oxalic 
acid sufficient to dissolve. If time be of 
no consequence, by leaving this solution 
exposed to the atmosp^:ere, in the course 
of 60 days the blue will be entirely pre- 
cipitated in soluble form. Wash with 
weak alcohol and dry at about 100® F. 
The resultant mass dissolves in pure 
water and remains in solution indefi- 
nitely. It gives a deep, brilliant blue, 
and is not iniurious to the clothing or 
the hands of tne washwoman. 

The same result m / be obtained by 
precipitating the soluble blue ftom its 
oxide solution by the addition of alcohol 
of 05 percent, or with a concentrated solu- 
tion of sodium sulphate. Pour off the 
mother liquid and wash with very dilute 
alcohol; or throw on a filter and wash 
with water until the latter begins to come 
off colored a deep blue. 

WASHING SYNTHETIC FABRICS: 

Acetates and Rayons. — The most popu- 
lar of these are acetate, cupra and viscose 
rayon. Cotton linters or wood pulp are 
the sources of the acetate type, which 
lends itself especially to a moire design. 
Viscose, also made from wood pulp, can 
be made to look like all natural fibers. 
Yarn made of long fibers is called filament; 
this rayon does not soil as readily as short 
filament (spun rayon). Cupra (cupram- 
monium) is similar to viscose except for 
the small diameter of its fibers. Rayon 
fabrics should not be soaked or boiled be- 
fore laundering, but should be washed with 
mild soap or detergent at between 100 
and 110® F. If a bleach is desired, use 
hydrogen peroxide, sodium perborate, or 


chlorine. Washing action should be gen- 
tle and of short duration. 

Other Synthetic Fabrics . — 

I. — Dacron. — A polyester fiber made 
from ethylene glycol and terephthalic acid. 
It is often blended with rayons or wools. 
Spots are easily rubbed or sponged off, 
with little tendency to wrinkling. 

II. — Dynel. — A partly acrylic fiber de- 
rived from acrylonitrile and vinyl chloride. 
It is used for men’s socks, and baby blan- 
kets. There is some danger of shrinkage 
if laundered over 120° F. 

III. — ^Fiberglass. — Either a continuous 
filament or staple fiber of glass is woven to 
resemble any fabric, and color-fast dyed at 
the time of the manufacture of the fiber. 
Fiberglass is inherently fireproof. 

IV — Nylon. — A smooth and lustrous 
polyvinyl resin, whose fibers can be pro- 
duced as monofilament, multifilament or 
spun, and can be blended with other fab- 
rics. 

V. — Orion. — A continuous filament ac- 
rylic fiber made from polyacrylonitrile. 
Orion fabrics feel warm and dry. 

Laundering instruclions for the syn- 
thetic fabrics arc quite simple, but impor- 
tant. Presoaking is seldom necessary, for 
they are all so lowly ab.sorbeiit that dirt 
remains on the surface, rather than be- 
coming imbedded in the fibers. For the 
same reason, synthetics clean easily at 
water temperatures as low as 100 to 1 10°F. 
All, with the exception of Dynel, can be 
washed right along with cottons and linens 
at 140® F. This simplifu's sorting of the 
family wash, however it is best to wash 
white articles witli an all white load, since 
synthetics pick up traces of dyes in the 
water. Either synthetic detergents or 
soup and softener are effective. Minimum 
washing time is effective, but longer wash- 
ing is harmless. 

Polishes or Glazes for Laundry Work. — 

I. — To a mixture of 200 parts each of 
Japan wax and paraffine, add 100 parts 
of stearic acid, melt together, and cast in 
molds. If the heated smoothing iron be 
rubbed with this wax the iron will not 
merely get over the surface much more 
rapidly, but will leave a handsome polish. 

Laundry Gloss Dressing. — 

II. — Dissolve white w'ax, 5.0 parts, in 
ether, 20.5 parts, and add spirit, 75.0 
parts. Shake before use. 

Heat until melted in a pot, 1,000 parts 
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Ol wax and 1,000 parts of stearine, as well 
aa a few drops of an essential oil. To 
the hot liquid add with careful stirring 
850 parts of ammonia lye of 10 per cent, 
whereby a thick, soft mass results im- 
mediately. Upon further heating same 
turns thin again, whereupon it is diluted 
with 80,000 parts of boiling water, mixed 
with 100 parts of starch and poured into 
molds. 

STARCHES. 

Most laundry starches now contain 
some polishing mixture for giving a high 
luster. 

I. — ^Dissolve in a vessel of sufficient 
capacity, 48 parts of crystallized mag- 
nesium chloride in 30 parts of water. 
In another vessel stir 18 parts of starch 
in 80 parts of water to a smooth paste. 
Mix the two and heat under pressure until 
the starch is fluidified. 

II. — Pour 850 parts, by weight, of 
water, over 5 parts, by weight, of pow- 
dered gum tragacanth until the powder 
swells uniformly; then add 750 parts, by 
weight, of boiling water, dissolve 50 
parts, by weight, of borax in it, and stir 50 

C arts, by weight, of stearine and 50 parts, 
y weight, of talcum into the whole. 
Of this fluid add 250 parts to 1,000 parts 
of boiled starch, or else the ironing oil 
is applied by means of a sponge on the 
starclied wash, which is then ironed. 


By weight 

III. — Starch 1,044 parts 

Borax 9 parts 

Common salt 1 part 

Gumarabic 8 parts 

Stearine 80 parts 


WASHING FLUIDS, BRICKS AND 
POWDERS: 

Washing Fluids. — Rub up 75 parrs of 
milk of sulphur with 125 parts of glycer- 
ine in a mortar, next add 50 parts of 
camphorated spirit and 1 part of lav- 
ender oil, and finally stir in 250 parts of 
rose water and 1,000 parts of cl tided 
water. The liquid must be stirreO cen- 
stantly when filling it into bottles, since 
the sulphur settles r.\pidly and would 
thus be unevenly distributed. 

Grosser’s Washing Brick. — 


Water 54 parts 

Sodium hydrate. . . . 38.81 parts 
Sodium biborate.. . . 6.61 parts 

Sodium silicate 1.70 parts 

HaenkePs Bleaching Solution. — 

Water. 36.15 parts 

Sodium hydrate. . . . 40.88 parts 
Sodium silicate 83.14 parts 


Luhn’s Washing Extract.— 


Water 84.50 parts 

Sodium hydrate. . . . 85.33 parts 
Soap 39.40 parts 

Washing Powders. — 

I. — Sodium carbonate, 

partly effloresced . 8 parts 

Soda ash 1 part 

II.- '-Sodium carbonate, 

partly effloresced. 6 parts 

Soda ash 3 parts 

Yellow soap 1 part 

III. — Sodium carbonate, 

partly effloresced 3 parts 
Soap bark 1 part 

IV. — Sodium carbonate, 

partly effloresced I Equal 

Borax j parts. 

Yellow soap j 


V. — A good powder can be made 
from 100 parts of crystal soda, 85 parts 
of dark-yellow rosin-cured soap, and 5 
parts of soft soap. The two latter are 
placed in a pan, along with one-half the 
soda (the curd soap being cut into small 
lumps), and slowly heated, with con- 
tinual crutching, until they are thorough- 
ly melted — without, however, beginning 
to boil. The fire is then drawn and the 
remaining soda crutched in until it, too, 
is melted, this being eiTected by the resid- 
ual heat of the mass and the pan. The 
mass ill be fairly thick by the time the 
soda is all absorbed. After leaving a 
little longer, with occasional stirring, the 
contents are spread out on several thin 
sheets of iron in a cool room, to be then 
turned over by the shovel at short in- 
tervals, in order to further coo! and break 
down the mixture. The soap will then 
be in a friable condition, and can be 
rubbed through the sieve, the best le- 
siilts being obt-ained by passing through 
a coarse sieve first, and one of nner mesh 
aftcrw.'irds. With these ingredients a 
fine yellovi'-colorcd powder w’ill be ob- 
tained. White stock soap may also be 
u.scd, and, if desired, colored with palm 
oil and the same colorings as are u.sed fer 
toilet soaps. The object of adding sof* 
soap is to increase the solubility and 
softness of the powder, but the propor- 
tion used should not exceed one-third of 
the hard soap, or the powder will be 
smeary and handle moist. The quality 
of the foregoing product is good, the 
owder being staole and not liable to 
all, even after prolonged storage; 
neither does it wet tne paper in which it 
i.s packed, nor swell up, and therefore 
the packets retain their appearance. 
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In milking' ammonia-turpentine soap I 
powder the ammonia an<i oil of turpen- 
tine are cru tolled into tiio mass shortly 
before removin^j it from the pan, and if 
the powder is scented — for wliich piir- 
po..e oil of mirbane is mostly used — the 
perfume is added at the same stage. 

To Whiten Flannels. — Dissolve, by the 
aid of heat, 40 parts of white easlile soap, 
shaved fine, in 1,200 parts of soft water, 
and to the solution, wncn cold, gradually 
add, under constant stirring, 1 part of 
the strongest water of ammonia. Soak 
the goods in this solution for 2 hours, 
then let them be washed as usual for fine 
flannels. A better process, in the hands 
of experts, is to soak the goods for an 
hour or so in a dilute solution of sodium 
hyposulphite, remove, add to the solution 
sufficient dilute hydrochloric acid to de- 
compose the hyposulphite. Replace the 
gooas, cover the tub closely, and let re- 
main for 15 minutes longer. Then re- 
move the running water, if convenient, 
and if not, wring out quickly, and rinse 
in clear water. One not an expert at 
such work must be very careful in the 
rinsing, as care must be taken to get out 
eveiy trace of chemical. This is best 
done by a second rinsing. 

Ink for the Laundry. — The following 
is said to make a fine, jet-black laundry 
ink: 

a. Copper chloride.orys- 

tais 85 parts 

Sodium chlorate. . . 100 parts 
Ammonium chloride 53 parts 
Water, distil' d 600 parts 

b. Glycci ... 100 parts 

Mucilag ..abic 

(gum, part; 
water, 2 parts).. . . 200 parts 
Aniline hydrochlor- 
ate 200 parts 

Distilled water 300 parts 

Make solutions a and b and preserve in 
separate bottles. When wanted for use, 
mix 1 part of solution a with 4 parts of 
solution 6. 

La<^s, Curtains y etc. — I. — To give lace 
curtains, etc., a cream color, take 1 part 
of chrysoidin and mix with 2 parts of 
dextrin and dissolve in 250 parts of 
water. The articles to be washed clean 
are plunged in this solution. 4bout an 
ounce of chrysoidin is sufficient for 5 
curtains. 

II. — Washing curtains in coffee will 
give them an ecru color, but the simplest 
way to color curtains is with **Philadel- 


phia yellow” ((i. or R. of the Berlui 
AktiengeseLlschajt' s scale). 

LAUNDRY SOAP: 

See Soap. 

LAVATORY DEODORANT: 

See Household Formulas. 

LAXATIVES FOR CATTLE AND 
HORSES: 

See Veterinary Formulas. 

LEAD: 

See also Metals. 

Simple Test for Red Lead and Oranga 
Lead. — Take a little of the sample in a 
test tube, add pure, strong nitric acid and 
heat by a Bunsen burner until a white, 
solid residue is obtained. Then add 
water, when a clear, colorless solution 
will be obtained. A white residue would 
indicate adulteration with barytes, a red 
residue or a yellow solution with oxide of 
iron. The presence of iron may be as- 
certained by adding a few drops of a 
solution of potassium ferrocyanide (yel- 
low prussiate of potash) to the solution, 
when a blue precipitate will be obtained 
if there be the least trace of iron present. 

LEAD, TO TAKE BOILING, IN THE 
MOUTH; 

See Pyrotechnics. 

LEAD ALLOYS: 

See Alloys. 

LEAD PAPER: 

See Paper. 

LEAD PLATE, TINNED: 

See Plating. 

LEAKS IN BOILERS, STOPPING: 

See Putties. 

LEAKS: 

To St^ Leakage in Iron Hot -Water 
Pipes. — Take some fine iron borings or 
filings and mix with them sufficient vine- 
gar ♦o form a sort of paste, though the 
mixwure is not adhesive. With this mix- 
ture fill up the cracks where the leakare 
is found, having previously dried the 
ipe. It must be kept d.y until the pas** 
as become quite han'l. If an iron pipe 
should burst, or there should he a hole 
broken info it by accident, a piece of iron 
may be securely fastened over it, by bed- 
ding it o:. ill paste made of the borings 
and vinegar as above, but the pipe should 
not be disturbed until it has become per- 
fectly dry. 

To Prevent Wooden Vessels from 
LeaJdiig. (See also Casks.) — Wooden 
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msels, sueh as pails, barrels, etc., often 
become so dry that the joints do not 
meet, thus causing leakage. In order to 
obviate this evil stir together OU parts 
hog's lard, 40 parts salt, and 33 parts 
wax, and allow the mixture to dissolve 
slowly over a fire. Then add 40 parts 
charcoal to the liouid mass. The leaks 
in the vessels are dried off well and filled 
up with putty while still warm. When 
the latter has become dry, the barrels, 
etc., will be perfectly tight. If any 

utty is left, keep in a dry place and 

eat it to be used again. 

Leather 

(See also Shoes.) 

Artificial Leather. — Pure Italian hemp 
IS cut up fine; 1 part of this and i part of 
coarse, cleaned wool are carded together 
and formed into wadding. This wad- 
ding is packed in linen and felted by 
trealnient with hot acid vapors. The 
resulting felt is washed out, dried, and 
impregnated with a substance whose 
composition varies according to the 
leather to be produced. Thus, good 
sole leather, for iii-stance, is produced 
flccorcling to a Denish patent, in the 
following manner: Mix together 50 parts 
of boiled linseed oil; 20 parts of colo- 
phony; 25 parts of Frcncn turpentine; 
10 parts of glycerine, and 10 parts of 
vegetable wax, and heat over a water 
bath with some ammonia water. When 
the mass has become homogeneous, add 
25 parts of glue, soaked in water, as well 
as a casein solution, wlilch latter is 
produced by dissolving 50 parts, by 
weight, of moist, frcslily precipitated 
casein in i s.aturated solution of 10 parts 
of borax and adding 10 parts of potas- 
sium bichromate, the last two also by 
weight. Finally, mineral dyestuffs as 
well as antiseptic substances may be 
added to the mass. The whole mixture 
is now boiled until it becomes sticky and 
the frU ii impregnated with it hy im- 
mersion. I'lie impregnated felt I** dried 
for 24 hours at an ordinary tempera- 
ture; ncirt laid into a solution of alumi- 
num acetate and finally dried completely, 
dyed, and pressed between hot rollers. 

Black Dye for Tanned Leather. — This 
recipe takes the place of the ill-imelling 
iron blacking, and is not injurious lo the 
leather. Gallnuts, pulverized, 150 pirt'<; 
vitriol, green or black, 10 parts; rock 
candy, CO parts; alum, 1.5 parts; vinegar, 
250 parts; cooking salt, 20 parts. Uissolve 
with 4,000 parts of distilled water. 

Boil this solution slowly and the 


blacking is done. When it has cooled 
and settled, pour through linen, thus 
obtaining a pure, good leather blacking. 

Bronze Leather. — All sorts of skins— 
sheepskins, goatskins, coltskin.s, and 
light calfskins — are adapted for the 
preparation of bronze leather. In this 
preparation the advantage lies not only 
in tbe use of the faultless skins, but scari- 
fied skins and those of inferior quality 
may also be employed. The dressing 
of the previously tanned skjii must be 
carried out with the greatest care, to pre- 
vent the appearance of spots and olliei 
faults. After tanning, the pelts are well 
washed, scraped, rnd dried. Then 
they are bleached. For coloring, it is cus- 
tomary to employ methyl violet whieh 
has previously been dissolved in hot 
water, taking 100 parts, by weight, of 
the aniline color to 8,000 parts, by w^eight, 
of water. If in the leather-dressing 
establishment a line of steam piping be 
convenient, it is advisable to boil up all 
the coloring dyes, rather than simply to 
dissolve them; for in this way complete, 
solution is effected. Where steam is 
used no special appliance is required for 
boiling up the dyes, for this may take 
place without inconvenience in the 
separate dye vats. A length of .steam 
hose and a brass nozzle with a valve is 
all that is needed. It may be as well to 
add here that the violet color for dyeing 
may be made cheaper than ns above 
described. To 3,000 parts, by weight, 
of pretty strong logwood decocti^" add 
50 parts, by weight, of alum and 100 
parts, by weight, of methyl violet. This 
compound is almost as strong as iSe 
pure violet solution, and instead of 8,000 
parts, by weight, we now have 30,000 
parts, by wei^t, of color. 

The color is applied and well worked 
in with a stiff brush, and the skins al- 
lowed to stand for a short time, suflicienC 
to allow the dye to penetrate the pores, 
when it is failed. As for the shade ar 
the bronze, it may be made reddfsn, 
bluish, or brownish, according to taste. 

For a reddish or brownish ground tha 
skins are simply fulled in varin water, 
planished, finted again, and then dyed. 
According to the color desired, ihe skino 
are treated with cotton blue and methy* 
violet U, whereupon the application of 
the bronze follows. 

The bronze is dissolved in alcohol, 
and it is usual to take 200 parts, by 
weight, of bronze to 1,000 of alcohol 
By means of this mixture the peculiar 
component parts of the bronze are dis- 
solved. For a fundamental or thorough 
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■olution a brtnight is reauired. All 
bronze mix! res are to be well shaken or 
agitated bei >re usine. Skins may be 
bronzed, bo^ rever, witnout the use of the 
bronze coloi ), for it is well known that 
all the aniliE e dves present a bronze ap- 
pearance wlien hiffhJy concentrated, and 
this is part cularTy the case with the 
fiolet and rsd dyes. If, therefore, the 
violet be applied in very strong solutions, 
the effect wul be much the same as when 
the regular tironze color is employed. 

Bronze co or on a brown ground is the 
most beauti ul of all, and is used to the 
greatest adt antage when it is desirable 
to cover up defects. Instead of warm 
clear water in such a case, use a decoc- 
tion of logwood to which a small quan- 
tity of alum has been added, and thus, 
during the fulling, impart to the skins a 
proper basic tint, which may, by the ap- 
lication of a little violet or bronze color, 
e converted into a most brilliant bronze. 
By no means is it to be forgotten that too 
much coloring matter will never produce 
the desired results, for here, as with the 
other colors, too much will bring out a 
greenish tint, nor will the floss turn out 
so beautiful and clear. Next rinse the 
skins well in clean water, and air thein, 
after which they may be dried with arti- 
ficial heat. Ordinary as well as dam- 
aged skins which are not suitable for 
chevreaux (kid) and which it is desirable 
to provide with a very high polish, in 
order the more readily to conceal the 
defects in the grain, and other imperfec- 
tion.®. ?re, after the drying, coafed with a 
mixture, compounded according to the 
following simple formula: Stir well 1 
pint of ox blood and 1 pint of unboiled 
milk in 10 quarts of water, and with a 
soft sponge apply this to the surface of 
the skin. The blood has^ no damaging 
effect upon the color. Skins thus mois- 
tened must not be laid one upon another, 
btyt must be placed separate^ in a thor- 
sughly well-warmed chamber to dry. 
When dry they arc glossed, and may then 
be pressed into shagreen or pebbled. 
The thin light goatskins are worked into 
kid or chevreaux. Properly speaking, 
they are only imitation cnevreaux (kid), 
for although they are truly goatskins, 
under the term chevreaux one under- 
stands only such skins as have been 
cured in alum and treated with albumen 
and flour. 

After drying, these skins are drawn 
over the perching stick with thp round 
knife, then glossed, stretched, glo.ssed 
Again, and finally vigorously brushed 
upon Che flesh sitie with a stiff brush. 
The bmbhiog should be done preferably 


by hand, for the brushing macUneo 
commonly pull the skins out of all shape. 
Brushing is intended only to give the 
flesh side more of a flaky appearance. 

During the second glossing care must 
be taken-' that the pressure is light, for 
the object is merely to bring the skin 
back into its proper shape, lost in the 
stretching; the glossing proper should 
have been accomplished during the first 
operation. 

Cracked Leather. — The badly cracked 
and fissured carriage surface greets the 
painter on every hand. l"he following 
IS the recipe for filling up and facing over 
such a surface: Finest pumice stone, 6 
parts; lampblack (in bulk), 1 part; com- 
mon rougbstuff filler, 3 parts. Mix to 
stiff paste in good coach japan, 5 parts; 
hard drying rubbing varnish, 1 part. 
Thin to a brushing consistency with 
turpentine, and apply 1 coat per day. 
Put on 2 coats of this filler and then 2 
coats or ordinary roughstuff. Rub with 
lump pumice stone and water. This 
process does not equal burning off in 
getting permanently rid of the cracks. 
But when the price of painting forbids 
burning off, it serves as an eftectivc sub- 
stitute. Upon a job that is well cared 
for, and not subjected to too exacting 
service, this filler will secrete the cracks 
and fissures for from 3 to 5 nronths. 

DRESSINGS FOR LEATHER: 

For Curiage Tops. — 1. — Here is an 
inexpensive and quickly prepared dress- 
ing lor carriage tops or the like: I'ake 
2 parts of common glue; soak and liquefy 
it over a fire. Three parts of castile 
soap are then dissolved over a moderate 
heat. Of water, 120 parts are added 
to dissolve the soap and glue, after which 
an intimate mixture of the ingredients is 
effected. Then 4 parts of spirit varnish 
are added; next 2 parts of wheat starch, 
previously mixed in water, are thrown 
in. Lampblack in a sufficient quantity 
to give the mixture a good coloring power, 
without killing the gloss, is now added. 
This preparation may be used as above 
prepared, or it may be placed over a 

S entle fire and the liquid "ngredients 
owJy evaporated. The evaporated mass 
is then liquefied with beer as shop needs 
demand. 

II. — Shabby dark leather will look 
like new if rubbed over with either lin- 
seed oil or the well-beaten white of an 
egg mixed with a little black ink. Polish 
with soft dusters until quite dry and 
glossy. 

Polishes.— L — Dissolve fticklsc, 
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arti; shellftc, 20 parts; and gum ben- 
soin, 4 parts, all finely powdeied, in a 
rolling cask containing 100 parts of 00 
per cent alcohol; perfume with 1 part of 
oil of rosemary. Upon letting stand for 
several days, filter the solution, where- 
upon a good glossy polish for leather, 
etc., will oe obtained. 

II. — Dissolve 2 pounds of borax in 4 
gallons of water and add 5 pounds of 
shellac to the boiling liquid in portions, 
till all is dissolved. Then boil half an 
hour, and finally stir in 5 pounds of sugar, 
2J pounds of glycerine, and IJ pounds 
of solul nigrosin. When cold add 4 
pounds of 95 per cent methylated spirit. 


Ill -'Ox blood, fresh, 

clean 1,000 parts 

Commercial glyc- 
erine 200 parts 

Oil of turpentine. 300 parts 

Pine oil (rosin 

oil) 5,000 parts 

Ox gall 200 parts 

Formalin 15 parts 


Mix in the order named, stirriug in 
each ingredient. When mixed strain 
through linen. 

Kid Leather Dressings. — Creams for 
greasmg fine varieties of leather, such as 
kid, patent leather, etc., are produced as 
follows, according to tried recipes: 

White Cream. — 

liiird .* • • • parts 

Glycerine, technical . 25 parts 

Mirbane oil, ad libitum. 

Black Cream. — 

Lard 100 parts 

Yellow petrolatum. ... 20 parts 

Glycerine, technical. . . 10 parts 

Castor oil, technical 10 parts 

Dye black with lampblack and perfume 
with oil of mirbane. 

Colored Cream. — 

Lard 100 parts 

Castor oil 20 parts 

Yellow wax 25 parts 

White petrolatum .... 30 parts 

Dye with any desired dyestuff, e. g., 
red with anchusine, green with chloro- 
phyl. In summer it is well to add some 
wax to the first and second prescriptions. 

These are for either Morocco or kid: 

1. — Shellac 2 parts 

Benzoin 2 parts 

Yellow wax 5 parts 

Soap liniment .... 7 parts 

Alcohol 600 parts 

Digest until solution is effected, then 


allow the liquid to stand «ii a cool placf 
for 12 hours and strain. Apply with t 
bit of sponge or soft rag; spread thinly 
and evenly over the surface, without 
rubbing much. If dirty, the leather 
should first be washed witu a little soft 
soap and warm water, wiped well, and 
allowed to dry thoroughly before the 
dressing is put on. 

II. — Oil of turpentine ... 8 ounces 

Suet 2 pounds 

Soft soap 8 ounces 

Water 16 ounces 

Lampblack 4 ounces 

Patent Leather Dressings. — 

I. — Wax... 22 parts 

Olive oil 60 parts 

Oil turpeu tine, best. 20 parts 

Lavender oil 10 parts 

With gentle heat, melt the wax in the 
oil, and as soon as melted remove from 
the fire. Add the turpentine oil, in- 
corporate, and when nearly cold, add 
and incorporate the lavender oil. 


II. — Wax 22 parts 

Olive oil 60 parts 


Oil of turpentine.. . . 30 parts 
With gentle 1 eat, melt the wax in the 
olive oil, and as soon as melted rcmDve 
from the fire. When nearly cold stir in 
the turpentine. 

Red Russia Leather Varnish. — 


Shellac 1.20 parts 

Dammar rosin, pow- 
dered 0.15 parts 

Turpentine, Venice.. 0.60 parts 


Dissolve with frequent shaking in 12 
parts of alcohol (95 j>er cent), add 1.8 
parts of powdered red sanders wood, let 
.stand for 3 days and filter. The object 
of this varnish is to restore the original 
color to worn Russia leather boots, pre- 
viously cleaned with benzine. 

Russet Leather Dressing. — The fol- 
lowing formulas are said to yield effi- 
cient preparations that arc at once de- 
tersive and polishing, thus rendering the 
use of an extra cleaning liquid unneces- 


sary. 

1. — Soft soap. 2 parts 

Linseed oil ........ . 3 parts 

Annatto solution (ia 

oil) 8 parts 

Beeswax 3 parts 

Turpentine 8 parts 

Water 8 parts 


Dissolve the soap in the water, anc 
add the annatto; melt the wax in the oil 
and turpentine, and gradually stir in th 
soap solution, stirrir.g until cold. 
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II. — Palm oil 16 parts 

Common soap 48 parts 

Oleic acid 32 parts 

Glycerine 10 parts 

Tannic acid 1 part 


Melt the soap and palm oil together 
at a gentle heat, and add the oleic acid; 
dissolve the tannic acid in the glycerine, 
add to the hot soap and oil mixture, and 
stir until perfectly cold. 

Shoe Leather Dressing. — Over a water 
bath melt 50 parts, by weight, of oil of 
turpentine; 100 parts, by weight, of olive 
oil; 100 parts, by weight, of train oil; 40 
parts, by weight, of carnaiiba wax; 15 
parts, by weight, of asphaltum; and 2 
parts, by weight, of oil ot bitter ulinoiids. 

DYEING LEATHER. 

In dyeing leather, aniline or coal-tar 
colors are generally used. These dyes, 
•wing to their extremely rapid c ction on 
organic substances, such as leather, do 
not readily adapt themselves to the 
staining process, because a full brushful 
of dye liquor would give a much deeper 
coloration than a half-exhausted brush 
would give. Consequently, to alter and 
to color leather b} the staining process 
results in a patchy coloration of the skin. 
Ill the dyeing operation a zinc shallow 
trough, 4 to S inches deep, is used, into 
whiHi the dye liquor is put, and to pro- 
duce the best results the contents of the 
troiigli are kept at a uniform tempera- 
ture by means of a heatipg apparatus 
beneath the trough, such as a guS jet or 
two, which readily allows of a heat being 
regulated. The skins to be dyed are 
.spread out flat in the dye trough, one at a 
lime, each skin remaining in the dye 
bailor the time prescribed by the recipe. 
Tne best coloration of the skin is pro- 
duced by using 3 dye troughs of the 
same dye liquor, each of different 
strength, the skin being put in the 
weakest liquor first, then passed into the 
second, and from there into the third dye 
liquor, where it is allowed to remain 
until its full depth of color is obtained. 
Very great skill is required in the em- 
ployment of aniline dyes, as if the heat be 
too great, or the skins remain too long in 
the final bath, ‘‘bronzing’* of the color 
•cciirs. The only remedy for this (and 
that not always efTcr*»ual) is to sponge 
the skin with plenty of cold, -clean water, 
directly it is taken out of the final dye 
*ath. The dyed skins are dried and 
finished as before. 

Leather Brown. — 

Extract of fu.stic. . . . 5 ounces 

Extract of hypernic . . 1 ounce 


Extract of logwood. . . ) ounce 

Water 2 gallons 


Boil all these ingredients for 15 min« 
utes, and then dilute with water to make 
10 gallons of dye liquor. Use the dye 
liquor at a temperature of 1 10® F. 

Mordant. — Dissolve 3 ounces of white 
tartar and 4 ounces of alum in 10 gal- 
lons of water. 

Fast Brown. — Prepare a dye liquor by 
dissolving 1 jounces fast brown in 1 gal- 
lon of water, and make a 10-gallon bulk 
of this. Use at a temperature of 110® F., 
and employ the same mordanting liquor 
as in last recipe. 


Bismarck Brown. — 

Extract of fustic 4 ounces 

Extract of hypernic. . 1 ounce 

Extract of logwood . . . } ounce 

Water 2 gallons 


Preparation. — Boil all together for !,> 
minutes. 

Method of Dyeing. — First mordant 
the skins with a mordanting fluid made 
by dissolving 3 ounces tartar and A ounce 
borax in 10 gallons of water. Then put 
the skins into the above foundation bath 
at a temperature of 100° F Take them 
out, and then put in 1 ounce of Bismarck 
brown, dissolved in boiling water. Put 
the skins in again until colored deep 
enough, then lift out, drip and dry. 

HARNESS PREPARATIONS: 

Blacking for Harness. — I. — In a water 
bath di.s.scHve 90 parts of yellow wax in 
900 parts of oil of turpentine; aside from 
this mix well together, all the ingredients 
bi-ing finely powdered, 10 parts of Prus- 
sian blue, 5 parts of indigo, 50 parts of 
bone black, and work this into a portion 
of the above-mentioned waxy solution- 
Now throw this into the original solution, 
which still remains in the water bath, and 
stir it vigorously until the mass becomes 
homogeneous, after which pour it into 
any convenient earthenware receptacle. 

II. — Best glue, 4 ounces; good vine- 
gar, H pints; best gum arabic, 2 ounces; 
ood black ink, A pint; best isinglass, 2 
rachnis. Di.ssolve the gum in the ink, 
and melt the isinglass in another vessel 
in as much hot w'ater as will cover it. 
Having first .steeped the glue in the vine- 
gar until soft, dissolve it completely by 
the aid of heat, stirring to prevent burn- 
ing. The heat should not exceed 180° 
F. Add the gum and ink, and allow 
the mixture to rise again to the same 
temperature. Lastly mix the solution in 
isinglass, and remove from fire. When 
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used, a small portion must be heated 
kintil fluid, and then applied with a 
sponge and allowed to dry on. 


Dressings for Harness. — 


I.- -Ox blood, fresh and 


well purified 100 parts 

Glycerine, technical. 20 parts 

Turpentine oil SO parts 

Pine oil 50 parts 

Ox gall 20 parts 

Formalin parts 

The raw materials are stirred together 
cold in the order named. Pour the mix- 


ture through thin linen. It imparts a 
wonderful mild, permanent gloss. 


II. — A French harness dressing of 
good quality consists of oil of turpentine, 
900 parts; yellow wax, 90 parts; Berlin 
blue, 10 parts; indi^i, 5 parts; and bone 
black, 60 parts. Dissolve the yellow 
wax in the oil of turpentine with the aid 
of moderate heat in a water bath, mix 
the remaining substances, which should 
previously be well pulverized, and work 
them with a small portion of the wax 
solution. Finally, add the rest of the 
wax solution, anJ mix the whole well in 
the water bath. When a homogeneous 
liquid has resulted, pour it into earthen 
receptacles. 


Harness Oils. — 

1. — Neatsfoot oil 10 ounces 

Oil of turpentine. . . 2 ounces 

Petrolatum 4 ounces 

Lampblack.. Jounce 

Mix the lampblack with the turpentine 
and the neatsfoot oil, melt the petrolatum 
and mix by shaking together. 

JI. — Black aniline. .. . 35 grains 

Muriatic acid ... 50 minims 

Bone black . . . 175 grains 

Lampblack 18 grains 

Yellow wax 2J av. ounces 

Oil of turpentine 22 fluidounces 

III. — Oil of turpentine 8 fluidounc'es 
Yellow wax ... 2 av. ounces 

Pru.ssian blue . . . J av. ounce 
Lampblack.. .. J av. ounce 
Melt the wax, add the turpentine, a 
portion first to the finely powdered Prus- 
sian blue and lampblack, and thin with 
neatsfoot oil. 

Harness Pastes. — 

I. — Ceresine, natural 


yellow 1.6 parts 

Yellow beeswax .... 1.5 parts 

Japan wax 1.6 parts 


Melt on the water bath, and when half 
cooled stir in 8 parts of turpentine oil. 


Harness Grease. — 

By weight 

II. — Ceresine, natural 


yellow 2.5 parts 

Beeswax, yellow. . . . 0.8 parts 

French colophony, 

pale 0.4 parts 

By weight 

•French oil turpen- 
tine 2.0 parts 

Intimately mixed in 
the cold with 
American lamp- 
black 1.5 parts 


Put mixture I in a kettle and melt over 
a fire. Remove from the fire and stir in 
mixture II in small portions. Then 
pour through a fine sieve into a second 
vessel, and continue pouring from one 
kettle into the other until the mass is 
rather thick ish. Next fill in cans. 

Should the mixture have become too 
cold during the filling of the cans, the 
vessel containing the grease need only 
be placed in liot water, whereby the con- 
tents are rendered liquid again, so that 
pouring out is practicable. For per 
fuming, u.«e cinnamon oil as required. 

This harness grease is applied by 
means of a rag and brushed. 

Waterproof Harness Composition. — 
See also Waterproofing. 

By w'eight 

Rosin spirit. . 27} parts 

Dark mineral oil. . 13^ parts 

Paraffine scales. . . 16.380 parts 
Lampblack.. 7 940 parts 

Dark rosin 5.450 parts 

Dark syrup 5A50 parts 

Naphthalene black 2.500 parts 

Berlin 1)1 iie O.GSO parts 

Mirbane oil ... 0.170 parts 

Melt the paraffine and the rosin, add 
the mineral oil and the rosin spirit, stir 
the syrup and the pigments into this, 
and lastly add the mirbane oil. 

PATENT AND ENAMELED LEATHER. 

Patent leather for boots and shoes is 
prepared from sealskins, enameled 
leather for harness from heavy bullock's 
hides. The process of tanning is what 
is called “union tannage’* (a mixture of 
oak and hemlock barks). These tanned 
skins are subjected to the process of soak- 
ing, nnhniring, liming, etc., and are then 
subjected to the tanning pr(K*css. When 
about one-third tanned a buffing is taken 
off (if the hides are heavy), and the hide 
is split into three labors The top or 
grain side is reserved for enameling in 
fancy colors for use on ttips of carriages; 
the middle layer is finished for splatter 



452 


LEATHER 


boards and carriage trimmings, and 
some parts of harness; the underneath 
layer, or flesh side is used for shoe uppers 
and other purposes. The tanning of 
the splits is completed by subjecting them 
to a gambier liquor instead of a bark 
liquor. 

When the splits are fully tanned they 
are laid on a table and scored, and then 
stretched in frames and dried, after 
which each one is covered on one side 
with the following compound, so as to 
close the pores of the leather that it may 
present a suitable surface for receiving 
the varnish: Into 14 parts of raw lin- 
seed oil put 1 part dry white lead and 1 
part silver litharge, and boil, stirring 
constantly until the compound is thick 
enough to dry in 15 or 20 minutes (when 
spread on a sheet of iron or china) into 
a tough, elastic mass, like caoutchouc. 
This compound is laid on one side of 
the leather while it is still stretched in the 
frame. If for enameled leather (i. e., 
not the best patent), chalk or yellow 
ocher may be mixed in the above com- 
ound while boilirtg, or afterwards, but 
efore spreading it on the leather. 

The frames are then put into a rack in 
a drying closet, and the coated leather 
dried by steam heat at 80° to 100° F.. 
the heat being raised gradually. After 
removal from the drying closet, the 
grouriiling coat previously laid on is 
pumiced, to smooth out the surface, and 
then given 2 or 3 coals of the enameling 
varnish, which consists of Prussian blue 
and lainpijiack boiled with linseed oil 
and dduted with turpentine, so as to 
enable it to flow evenly over llie surfac e 
of the coated leather. When spreati on 
with a brush, each coaling of the enamel 
is dried before applying the next, and 
pumiced or rubbed with tripoli powder 
on a piece of flannel (the coat last laid on 
is not subjected to this rubbing), when 
the leather is ready for market. 

To prepare the enameling composi- 
tion, Ixoil i part asphalt um with 20 parts 
raw linseerl oil until thoroughly com- 
bined; then add 10 parts thick copal 
varnish, and when this mixture is homo- 
geneous dilute with 20 parts spirit of 
turpentine. 

Instead of the foregoing enameling 
varnish the following is used for superior 
articles: 

Prussian blue 18 ounces 

Vegetable black. . . 4 ounces 

Raw linseed oil . 160 fluidounces 

Boil together as previously directed, 
and dilute with turpentine as occasion 
requires. These enameling varnishes 


should be made and kept several weeks 
in the same room as tne varnishing is 
carried on, so that they are always sub- 
jected to the same temperature. 

STAINS FOR PATENT LEATHER; 


Black Stain. — 

Vinegar 1 gallon 

Ivory black 14 ounces 

Ground iron scales. . . 6 pounds 

Mix well and allow to stand a few 
days. 


Red Stain. — Water, 1 quart; spirit of 
hartshorn, 1 quart; cochineal, [ pound. 
Heat the water to near the boiling point, 
and then dissolve in it the cochineal, 
afterwards adding the spirit of hartshorn. 
Stir well to incorporate. 

Liquid Cochineal Stain. — 

Good French carmiiit 2i drachms 
Solution of potash . . J ounce 
Hectified spirit of wine 2 ounces 
l^ure glycerine. . . 4 ounces 

Distilled water to make 1 pint. 

To the carmine in a 20-ounre bottle 
add 14 ounces of distilled water. Then 
gradually introduce solution of potash, 
.shaking now and again until dissolved. 
Add glycerine and spirit of wine, making 
up to 20 ounces with distilled water, and 
filter. 

Blue Black. — ^Ale droppings, 2 gallons; 
bruised galls, I pound; logwood extract, 
\ pound; indigo extract, 2 ounces; sid- 
filiatc of iron, ouncis. Heat logf'tlicr 
and strain. 

Finishers* Ink. — Soft water, 1 gallon; 
logwood extract, 1 J ounces, gret'n ., 

2j ounces; potassium bichr , i 

ounce; gum arabic, } ounce. 

Grind the gum and potassium bichro- 
mate to powder and then add all the 
coloring ingredients to the water and boil. 

To Restore Patent Leather Dash. — - 
Take raw linseed oil, 1 part; cider \ine- 
gar, 4 ounces; alcohol, 2 ounces; butter 
of antimony, 1 ounce; anua ammonia, 
J ounce; spirits of cainpnor, ^ ounce; 
lavender, \ ounc e. Shake well together; 
apply with a soft brush. 

PRESERVATIVES FOR LEATHER. 

I. — Mutton suet 50 parts 

Sweet oil 50 parts 

Turpentine 1 part 

Melt together. 

The application should be made (m 
the dry leather warmed tg the ptiint 
where it will liquefy and ahsc>rl> the fat. 

II. — Equal parts of mutton fat and 
linseed oil, mixed with one-tenth their 
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«retg1it of Venice turpentine, and melted 
together in an earthen pipkin, will pro- 
duce a “dubbin*' which is very efficacious 
in preserving leather when exposed to 
wet or snow, etc. The mixture should 
be applied when the leather is quite dry 
and warm. 

ITI. — A solution of 1 ounce of solid 
paraffine in 1 pint light naphtha, to 
which 6 drops of sweet oil have been 
added, is put cold on the soles, until they 
will absoro no more. One dressing will 
do for the uppers. This process is 
claimed to vastly increase the tensile 
strength. 

Patent Leather Preserver. — 

Carnauba wax 1.0 part 

Turpentine oil 9.5 parts 

Aniline black, soluble 

in fat 0.06 parts 

Melt the wax, stir in the turpentine oil 
and the dye and scent with a little mir- 
bane oil or lavender oil. The paste is 
rubbed out on the patent leather by means 
of a soft rag, and when dry should be 
polished with a soft brush. 


REVIVERS AND REGENERATORS. 

By weight. 

I. — Methylic alcohol. .. . 22 J parts 

Ground ruby shellac 2.250 parts 

Dark rosin 0.910 parts 

Gum rosin 0.115 parts 

Sandarac 0.115 parts 

Lampblack 0.115 parts 

Aniline black, spirit- 

soluble 0.115 parts 

The gums are di.ssolved in spirit and 
next the aniline black soluble in spirit is 
added; the lampblack is ground with a 
little liquid to a paste, which is added to 
the whole, and filtering follows 


Rid Reviver. — 

By w'eight. 

li. — Clear chloride of lime 

solution 3,5 parts 

Spirit of sal ammo- 
niac 0.5 pai-ts 

Scraped Marseilles 

soap 4.5 parts 

Water . . 6.0 parts 

Mix chloride of li'rtie solution and 
spirit of sal ammoniac and stir in the 
soap dissolved in water. Revive the 
gloves with the pulpy mass obtained, by 
means of a flannel rag. 

TANNING LEATHER. 

Pickling Process. — Eitner and Stiazny 
have made a sy.stematic series of experi- 
ments with mixtures of salt and vari- 
ous acids for pickling skins D>'enaratory 


to tanning. Experiments with hydro- 
chloric acid, acetic and lactic acids 
showed that these offered no advantages 
over sulphuric acid for use in pickling, 
the pickled pelts and the leatner pro- 
duced from them being similar in ap- 
pearance and Quality. By varying th^e 
concentration oi the pickle liquors, it was 
found that the amount of salt absorbed 
by the pelt from the pickle liquor wai 
controlled by the concentration of the 
solution, 23 to 25 per cent of the total 
amount used being taken up by the pelt, 
and that the absorption capacity of the 
pelt for acid was limited. 

The goods pickled with the largest 
amount of acid possessed a more leathery 
feel and after drying were fuller and 
stretched much better than those in 
which smaller amounts of acids were 
employed. Dried, pickled pieces, con- 
taining as much as 3 per cent of sulphuric 
acid, showed no deterioration or tender- 
ing of fiber. The pickled skins after 
chrome tanning still retained these 
characteristics. An analysis of the 
leather produced by tanning with sumac 
showed that no free acid was retained in 
the finished leather. An Australian 
pickled pelt was found to contain 19.2 
per cent of salt and 2.8 per cent of sul- 
phuric acid. 

From a very large number of experi. 
ments the following conclusions were 
drawn: 1. That sulphuric acid is quite 
equal in efficiency to other acids for the 
purpose. 2. a certain limit increas- 
ing softness is produc*ed by inercasing 
the quantity of arid u.scd. 3. For 
naturally soft skins and when a leather 
not very soft is rt tjuired the best results 
are obtained by using 22 pounds of salt, 
2.2 iH)un(ls of sulphuric acid, and 25 gal* 
Ions of water for 110 pounds of pelt in the» 
drum, 4. For materjal which i.s natural- 
ly hard and when a soft leather is re- 
quired, the amount of acid should be 
increased to 4.4 pounds, using similar 
amounts as those given above of peltr 
salt, and water. 

French Hide Tanning Process. — I. — 
The prepared pelts are submitted to a 
3 to 4 hours’ immersion in a solution of 
ro.sin soap, containing 5 to 10 per cent of 
c.au.stic soda. The goods are afterwards 
placed in a 6 to 12 per cent solution of a 
salt of chromium, iron, copper, or alum- 
inum (preferably aluminum sulphate) 
for 3 to 4 hours. 

II. — The hides are soaked in a solu- 
tion of sodium earboiude of 10® Be. for 
8 to 6 hours. After washing with water 
thev «re allowed to remain for 5 hours in 
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a bath of caustic soda» the strength of 
which may vary from 2® to 30® Be. 
From this they are transferred to a bath 
of hydrochloric acid (1® to 5® Be.) in 
which they remain for 2 hours. Finally 
the hides are washed and the beam- work 
finished in the usual way. The tannage 
consists of a special bath of sodium or 
ammonium sulphuricinoleate (2 to 30 
per cent) and sumac extract, or simitar 
tanning material (2 to 50 per cent). The 
strength of this batn is gradually raised 
from 4® to 30® or 40® Be. 

Tanning Hides for Robes. — The hides 
should be very thoroughly soaked in 
order to soften them completely. For dry 
hides this will require a longer time than 
for salted. A heavy hide requires longer 
soaking than a skin. Thus it is impos- 
sible to fix a certain length of time. After 
soaking, the hide is fieshed clean, and 
is now ready to go into the tan liquor, 
which is made up as follows: One part 
alum; 1 part salt; i to ^ part jnponiea. 
These are dissolved in not water in suf- 
ficient quantity to make a 35® liquor. 
The hide, according to the thickne.ss is 
left in the tan from 5 to 10 days. Skins 
are' finished in about 2 or 3 days. The 
hide should be run in a drum tor about 2 
hours before going into tan, and again 
after that process. In tanning hides for 
robes, shaving them down is a main 
requisite for success, as it is irri» )ssible 
to get soft leather otherwise. After 
shaving put back into the tan . quor 
again for a day or two and hang u,> to 
dry. When good and h.ard, shave again 
ainl lay away in inoi'^t .saw<liist and give a 
heav^ coat of oil. When dry, apply a | 
solution of .soft soap; roll up and lay away i 
in moist sawdust again. Run the hide.s 
on a drum or wheel until thoroughly soft. 
The composition of the tan liquor may 
b« cluiiiged con.siderably. If the browri- 
sl, tintre of the iaoonica be. obiectionable. 
tli.il article may Ik* hd't out entirely. T he 
j apt.) idea has the ell'ret of making the 
rone more able to resist water, as the 
alum and salt alone are readily soaked 
out by rain. 

Lace Leather. — Take cow hides aver- 
aging Irom 2.> to 30 pounds each; 35 
hides will make a convenient soak for a 
vat containing 1,000 galloii.s of water, or 
25 hides to a soak of 700 gallons. Soak 
2 days or more, as required. Change 
ivaler every 24 hours Split and flc.sh; 
resoak if necessary. When thoroughly 
soft put in limes- Handle and strength- 
en once a day, for 5^ or 0 days. Up hair 
and wash. Bathe in hen manure, 90® F. 
Wcv’k out of drench, wash well, dram 4 


of 5 hours. Then process, using 4ft 
pounds vitriol and 600 pounds of soft 
water to 700 gallons of water. In re- 
newing process lor second or consecutive 
pucks, use 15 pounds vitriol and 200 
pounds salt, always keeping stock con- 
stantly in motion during time of proc- 
essing. After processing, drain over 
night, then put in tan in agitated liquors, 
keeping the stuck in motion during the 
whole time of tanning. Pack down over- 
night. Use 200 pounds dry leather to 
each mill in stuffing. 

For stuffing, use 3 gallon.^ curriers* 
hard grease and 3 gallons American cod 
oil. Strike out from mill, on flesh. Set 
out on grain. Dry slowly. Trim and 
board, length and cross. The stock is 
then ready to cut. The time for .soaking 
the hnle.s may be reduced one-half by 
putting the stock into a rapidly revolving 
reel pit, with a good inflow of water, so 
that the dirty water washes over and runs 
off. After 10 hours in the soak, put the 
stock iiuo a drum, and keep it tumhJiiig 
5 hours. This produces soft stock. 

lu liming, where the saving of the hair 
is no object, softer leather is obtainable 
by u.sing 35 pounds sulphide of .sodium 
with (iO pounds lime. Then, wlien the 
stock comes from the limes, the hair is 
dissolved and immediately washes off, 
and .saves the labor of unhairing and 
caring for the hair, w hich in some cas':;s 
does not pay. 

MISCELLANEOUS RECIPES: 

Russian Leather. — This leather owe* 
its name to the country of its origin. '^Ph^ 
.skin.s u.scfl for its production are goat, 
large sheep, calfskin, and cow or steer 
hide. The preliminary operations oI 
soaking, unhairiiig, and fleshing are done 
in the usual manner, and then tiie hides 
arc permitted to swell in a mixture of rye 
flour, oat flour, yeast, and salt. This 
compound i.s made into a paste with 
water, and is then thinned with sufR- 
eient water to .steep a hundred hides in 
the mixture. The proportions of ingre- 
dients used for this mixture are 22 
pounds rye flour, 10 pounds oat flour, a 
little salt, and sufficient yeast to set up 
fermenbition. 

The hides are steeped in this com- 
pound for 2 days, until swelled up, and 
then put into a solution of willow and 
poplar barks, in which they are allow'ed 
to remain 8 days, being frequently 
turned about. Tne tanning proce.’s is 
then completed by putting them into a 
tanning liquor composed of pine and 
willow haras, equal parts. They are 
steeped 8 days in this liquor, and then a 
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fresh liquor of the same ingredients and 
proportions is made up. The hides arc 
nardened and split, and then steeped in 
the freshly made liquor for another 8 
days, when they arc sufficiently tanned. 

The hides are <^hen cut down the 
middle (from head to tail) into sides, and 
scoured, rinsed, and dried by dripping, 
aud then passed on to the currier, who 
slightly dampens the dry sides aud puts 
them in a heap or folds them together 
for a couple of days to temper, and then 
impregnates them with a compound con- 
sisting of } parts birch oil and- J parts seal 
oil. This is applied on the ticsli side for 
light leather, and on the grain side also 
for heavy leather. The leather is then 
“set out,” “whitened,” and well boarded 
and dried before dyeing. 

A decoction of sandalwood, alone or 
mixed with cochineal, is used for pro- 
ducing the Russian red color, and this 
dye liquor is applied several times, 
allowing each application to dry before 
applying the following one. A brush is 
used, and the dye liquor is spread on the 
grain side. A solution of tin chloride is 
used in Russia as a mordant fur the 
leather before laying on the dye. The 
dye liquor is prepared by boiling 18 
ounces of sandalwood in 13 pints of 
water for 1 hour, and then filtering the 
liquid and dissolving in the filtering 
fluid 1 ounce of prepared tartar and 
soda, which is tluMi given an hour’s 
boiling and set aside for a few days be- 
fore use. 

After dyeing, the leather is again im- 
pregnated with the mixture of birch and 
seal oils (applied to the grain sule on a 
piece of flannel) and when the dyed I 
jx^ather has dried, a thin smear of gum- 
dragon mucilage is given to the < 1^00 .side 
to protect the color from fading, while 
the flesh side is smeared with bark-tan 
juice and the dyed leather then grained 
for market. 

Toughening Leather. — Leather is 
toughened and also rendered impervious 
by impregnating with a solution of 1 part 
or caoutchouc or gutta-percha in 16 parts 
of benzene or other solvent, to which is 
added 10 parts of linsce ' oil. Wax and 
rosin may be added to thicken the solu- 
tion. 

Painting on Leather- — When the leath- 
er is flnished in the tanneries it is at the 
same lime provided with the neces.sary 
greasy particles to give it the required j 

f 'liancy and prevent it from cracking. | 
t is claimed that some tanners strive to 
obtain a greater weight ihereby, thus 
increasing their orofit. since a pound of 


fat is only one-eighth as dear as a pound 
of leather. 

If such leather, so called kips, whick 
are much used lor carriage covers and 
knee caps, is to be prepared for paint/ug 
purposes, it is above all necessary to 
close up the pores of the leather, so that 
the said fat particles cannot strike 
through. They would combine with 
the applied paint and prevent the latter 
from drying, as the grease consists main- 
ly of fish on. For this reason an elastic 
spirit leather varnish is employed, which 
protects the succeeding paint coat suffi- 
ciently from the fat. 

For further treatment take a good 
coach varnish to wdneh } of stand oil 
(linseed oil which has thickened by 
standing) has been added and allow the 
mixture to stand for a fe\.' days. With 
this varnish grind the desired colors, 
thinning them only with turpentine oil. 
Put on 2 coats. In this manner the 
most delicate colors may be applied to 
the leather, only it is needful to put on 
ale' and <lelicate shades several times, 
n some countries the legs or tops of 
boots are painted yellow, red, green, or 
blue ill this maimer. Inferior leather, 
such as sheepskin and goat leather, 
which is treated with alum by the tanner, 
may likewise be provided with color in 
the manner stated. Subsequently it can 
be painted, gilded, or bron/ed. 

Stains for Oak Leather. — I. — Apply 
an intimate mixture of 4 ounces of umber 
(burnt or raw); J ounce of lampblack, 
and 17 fliiitiounces ox gall. 

II. — The moistened leather is primed 
with a Solution of I part, by weight, of 
copper aeelate in .'>0 parts of water, 
slicktMl out and then painted with solu- 
tion of yellow prussiate potash in feebly 
acid water. 

LEATHER PLASTIC (Shoe Re- 
soler) : 

(A Putty-like Substance to Resole 
Shoes). — 

40 ounces . . . India Rubber 

(small sheets) 

7 ounces Powdered Rosin 

9 ounces Liquid Shellac 

18 ounces . . . . Powdered Leather 

6 pounds . . Carbon Bisulphide 

Cut rubber in small pieces and dissoWe 
in carbon bisulphide. When dissolved add 
the rosin, then shellac. Mix well. If too 
thick thin with wood alcohol. Then mix 
in the powdered leather until you have a 
fairly thick paste. 
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LEATHER VARNISH : 

See Varnish. 

LEATHER WATERPROOFING: 

See Waterproofing. 

LEMONS: 

See also Essences, Extracts, and Fruits. 
Preservation of Fresh Lemon Juice. — 
The fresh juice is cleared by gently heat- 
ing it with a little egg albumen, without 
stirring the mixture. This causes all 
solid matter to sink with the coagulated 
white, or to make its way to the surface. 
The juice is then filtered through a 
woolen cloth and put into bottles, filled 
as full as possible, and closed with a cork 
itopper, in such a way that the cork mav 
be oirectly in contact with the liquid. 
Seal at once and keep in a cool piace. 
The bottles should be asepticized with 
boiling water just before using. 


LEMON EXTRACT (ADULTERATED), 
TESTS FOR: 

See Foods. 

LEMON SHERBET POWDER: 

See Salts, Effervescent. 

LEMONADES, LEMONADE POWDERS, 
AND LEMONADE DROPS: 

See Beverages, 

LEMONADE POWDER: 

See Salts, Effervescent. 

LENSES AND THEIR CARE: 

Unclean Lensesr(see also Cleaning Prep- 
arations and Methods). — If in either ob- 
jective or eyepiece the lenses are not 
clean, the definition may be seriously im- 
paired or destroyed. Uncleanliness may 
oe due to finger marks upon the front lens 
of the objective, or upon the eyepiece 
lenses; dust which in time may settle upon 
the rear lens of the objective or on the 
eye lens; a film which forms upon one or 
the other lens, due occasionally to the fact 
that glass is hygroscopic, but generallv 
to the exhalation from the interior finish 
of the mountings, and, in immersion ob- 
jectives, because the front lens is not 
properly cleaned; or oil that has leaked 
on to its rear 'surface, or air bubbles that 
have formed in the oil between the cover 
glass and front lens. 

Remedy. — Keep all lenses .scrupu- 
lously clean. For cleaning, use well- 
washed linen (an old handkerchief) or 
Japanese lens paper. 

Eyepieces. — To find impurities, revolve 
the eyepieces during the observation; 
breathe upon the lenses, and wipe gently 


with a circular motion and blow off any 
particles which may adhere. 

Dry Objectives. — Clean the front lens 
as described. To examine the rear and in- 
terior lenses use a 2-inch magnifier, look- 
ing through the rear. Remove the dust 
from the rear lens with a camel’s-hair 
brush. 

Oil Immersion Objectives. — Invariably 
clean the front lens after use with moist- 
ened linen or paper, and wipe dry. 

In applying oil examine the front of 
the objective with a magnifier, and if there 
are any air bubbles, remove them with a 
pointed quill, or remove the oil entirely 
and apply a fresh quantity. 


LETTERS, TO REMOVE FROM CHINA : 

See Cleaning Preparations and Meth- 
ods, under Miscellaneous Methods. 

LETTER-HEAD SENSITIZERS: 

See Photography, under Paper-Sensi- 
tizing Processes 

Lettering 

CEMENTS FOR ATTACHING LETTERS 
ON GLASS : 

See Adhesives, under Sign-Letter Ce- 
ments. 

Gold Lettering. — This is usually done 
by first drawing the lettering, then cover- 
ing with an adhesive mixture, such as size, 
and finally applying gold bronze powder 
or real gold leaf. A good method for 
amateurs to follow in marking letters on 
glass is to apply first a coat of whiting, 
mixed simply with water, and then to 
mark out the letters on this surface, 
using a pointed stick or the like. After 
this has been done the letters may easily 
be painted or gilded on the reverse side of 
the glass. When done, wash off the 
whiting from the other side, and the work 
is ccmplete. 

Bronze Lettering. — The following is 
the best method for card work: Write with 
asphaltum thinned with turpentine until 
it flows easily, and, when nearly dry, dust 
bronze powder over the letters. When 
the letters are perfectly dry tap the card 
to take off the extra bronze, and it wiU 
leave the letters clean and sharp. The 
letters should be made with a camel’s* 
hair brush and not with the automatic 
pen, as oil paints do not work satisfac- 
torily with these pens. 

For bronzed letters made with the pen 
use black letterine or any water color 
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If a water color is used add considerable 
um arabic. Each letter should be 
ronzed as it is made, as the water color 
dries much more quickly tiian the as- 
phaltum. 

Another method is to mix the bronze 
powder with bronze sizing to about the 
consistency of the asphaltum. Make the 
letter with a camel’s-nair brush, using the 
bronze paint as one would any oil paint. 

This method requires much skill, as 
the gold paint spreads quickly and is apt 
to flood over the ed^e of the letter. For 
use on oilcloth this is the most practical 
method. 

Bronzes may be purchased at any 
hardware store. They are made in 
copper, red, green, silver, gold, and cop- 
per sliades. 

Lettering on Glass. — White lettering 
on glass and mirrors produces a rich 
effect. Dry zinc, chemically pure, should 
be used. It can be obtained in any first- 
class paint store and is inexpensive. To 
every teaspoonful of zinc, 10 drops of 
mucilage should be added. The two 
should DC worked up into a thick p.aste, 
water being gradually added until the 
mixture is about the consistency of thick 
cream. The paint should tiicn be ap- 
plied with a camers-hair brush. 

Another useful paint for this purpose 
is Chemriilz white. If this distemper 
color is obtained in a jar, care shouhl be 
exercised to keep Avaicr standing above 
the color to prevent drying. By using 
nineilage as a sizing these colors will ad- 
here to the glass until it is washed off. 
Both mixtures are equally dc.sirable for 
lettering on block card-board. 

Any distemper color may be enqiloyed 
on glass without in any way injuring it. 
An attractive coinbiiialion i.s — fir.st to 
letter the sign with Turkey red, ainl then 
to outline the letters ^^itll a very narrow 
white stripe. The letter can be ren- 
dered still more attractive by shading one 
side in black. 

Signs on Show Cases. — Mo.st show 
cases have mirrors at the back, citln r in 
the form of sliding panels or spring 
doors. Lettering in uistemper colors 
on these mirrors can easily be rca<l 
throuf^h the fronts or tops of cases. If 
the mirror is on a sliding pianel, it will 
be nece.ss.ary to detach it from the case 
in order to letter it. When the mirror 
is on a spring door the sign f an be let- 
tered with less tionble. 

By tracing letters in chalk on the out- 
side of the glass, and then painting 
them on the inside, attractive signs can 

produced on all show cases': but paint- 


ing letters on the inside of a show case 
glass is more or less difficult, and it is 
not advisable to attempt it in very shallow 
cases. 

“ Spatter ” Work. — Some lettering 
which appears very difficult to the unin- 
itiated is, in fact, easily produced. I'lie 
beautiful effect of lettering and orna- 
mentation in the form of foliage or con- 
ventional scrolls in a speckled ground is 
simple and can be produced with little 
effort. Pressed leaves and letters or 
designs cut from newspapers or maga- 
zines may be tacked or pasted on card- 
board or a mat with flour paste. As 
little paste as possible should be used — 
only enough to hold the de.sign in place. 
Wlien all the designs arc in the positions 
desired, a toothbrush should be dipped 
ill the ink or paint to be employed. A 
toothpifk or other small piece of wood 
is drawn to and fro over the bristles, 
which are held toward the sign, the en- 
tire surface of which should be spat- 
tered or sprinkled with the color. Wmen 
the color is dry the designs pasted on 
should be carefully removed and the 
paste which held them in place should be 
scraped off. This lea\es the letters and 
other de.signs clean cut and white against 
the “spalicr** background. 'J'he begin- 
ner .should experiment first ^^ith a few 
simple designs. After he is able to pro- 
duce attractive work with a few figures 
or Jeltcr.s he may confidently undertake 
more elaborate combinations. 

Lettering on Mirrors. — From a bar of 
fresh common brown soap cut off a one- 
incli-wide .strip across its end. Cut this 
into or 3 strips. Take one strip and 
with a tal)lo-knife rut from two opposite 
.sides a wedge-shaped point resembling 
that of a shading pen, but allow the edge 
to be fully i inch thick. Clean the 
mirror thoroughly and proceed to letter 
in exactly the same manner as with e 
shading pen. 

To Fill Engraved Letters on Metal 
Signs. — I^ctters engraved on metal may 
be filled in with a mixture of asphaltum, 
brown japan, ancl lampblack, the mix- 
ture being so made as to be a putty-lik 
ina.ss. It should be well pressed down 
with a spatula. Any of the mass ad- 
hering to the plate about the edges of the 
letters i.s remove<l with turpentine, and 
when the cement is thoroiiglily dried the 
phite may be polished. 

If white letters are de.sivrd, make i 
putty of dry white lead, with equal part; 
of coach japan and rubbing varnish 
Fi*' the letters nearly level wich the sur- 
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face, aad when hard, apply a stout coat 
of flake white in japan thinned with tur- 
pentine. This will give a clean white 
nnish that may be polished. 

The white cement may be tinted to 
any desired shade, using coach colors 
ground in japan. 

Tinseled Letters, or Chinese Painting 
on Glass. — This is done by painting the 
groundwork with any color, leaving the 
letter or figure naked. When dry, place 
tin foil or any of the various colored 
copper foils over the letters on the back 
of tne glass, after crumpling them in the 
hand, and then partially straightening 
them out. 

LICE KILLERS: 

See Insecticides. 

LICHEN REMOVERS: 

See Cleaning Preparations and Meth- 
ods, under Miscellaneous Methods and 
Household Formulas. 

LICORICE: 

Stable Solutions of Licorice Juice. — 
A percolator, with alternate layers of 
broken glass, which have been well 
washed, first with hydrochloric acid and 
plentifully rinsed with distilled water, is 
the first requisite. This is charged with 
pieces of crude licorice juice, from the 
size of a hazel nut to that of a walnut, 
which are weighted down with well- 
washed pebbles. The percolate^ is kept 
for 3 days in well corked flasks which 
have been rinsed out with alcohol be- 
forehand. Decant and filter and evap- 
orate down rapidly, under constant 
tirring, or in vacuo. The extract 
hould be kept in vessels first washed 
rith alcohol and closed with parchment 
paper, in a dry place — never in the 
cellar. 

To dissolve this extract, use water, 
first boiled for 15 minutes. The solu- 
tion should be kept in small flasks, first 
rinsed with alcohol and well corked. If 
to be kept for a long time, the flasks 
should be subjected for 3 consecutive 
days, a half hour each day, to a stream of 
steam, and the corks paraffined. 

There is frequently met with in com- 
merce a purified juice that remains clear 
in the mixtura aolvena. ^ It is usually 
obtained by supersaturation with pure 
ammonia, allowing to stand for 3 days, 
decanting, filtering the decanted liquor, 
and quick evaporation. Since solutions 
with water alone rapidly spoil, it is well 
to* observe with them the precautions 
oommoD for narcotic extracts. 


To Test Extract of Licorice. — Mere 
solubility is no test for the purity of 
extract of licorice. It is, therefore, pro- 
posed to make the glycyrrhizin content 
and the nature of the ash the determining 
test. To determine the glycyrrhizin 
quantitatively proceed as follows: Mac- 
erate ounce of the extract, in coarse 
powder, in 10 fluidounces distilled water 
tor several hours, with more or less fre- 
quent agitation. When solution is com- 
plete, add 10 fluidounces alcohol of 90 
per cent, filter and wash the filter with 
alcohol of 40 per cent until the latter 
comes off colorless. Drive off the alco- 
hol, which was added merely to facilitate 
filtration, by evaporation in the water 
bath; let the residue cool down and pre- 
cipitate the glycyrrhizin by addition of 
sulphuric acid. Filter the liauid and 
wash the precipitate on the filter with 
distilled water until the wash water comes 
off neutral. Dissolve the glycyrrhizin 
from the filter by the addition of ammonia 
water, drop by drop, collecting the fil- 
tered solution in a tared capsule. Evap- 
orate in the water bath, dry the residua] 
glycyrrhizin at 212° P\, and weigh. Re- 
pealed examinations of known pure ex- 
tra ts have yielded a range of percentage 
of glycyrrhizin running from 8.06 per 
cent to 11.90 per cent. The ash should 
be acid in reaction and a total perceiitaga 
of from 5.64 to 8.64 of the extract. 


LIGHT, INACTINIC: 

See rhotography. 

LIGNALOE SOAP: 

See Soap. 

LIMEADE : 

Sec Beverages, under Lemonades. 

LIME AS A FERTILIZER: 

See Fertilizers. 

LIME, BIRD. 

Bird lime is a thick, soft, tough, and 
sticky mass of a greenish color, has av 
unpleasant smell and hitter taste, melU 
easily on heating, and hardens when ex- 
osed in thin layers to the air. It is dif- 
cult to dissolve in alcohol, but easily 
soluble in hot alcohol, oil of turpentine^ 
fat oils, and also somewhat in vinegar. 
The best quality is prepared from the 
inner green bark of tne holly (Ilex aquU 
folium)^ which is boiled, then put in bar- 
rels, and submitted for 14 days to slight 
fermentation until it becomes sticky. 
Another process of preparing it is to mix 
the boiled bark with juice of mistletoe 
berries and burying it in the ground until 
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fermented. The bark is then pulverized, 
boiled, and washed. Artificial bird lime 
is prepared by boiling and then igniting 
linseed oil, or boiling printing varnish 
until it is very tough and sticky. It is 
also prepared by dissolving cabinet- 
makers* glue in water and adding a con- 
centrated solution of chloride of zinc. 
The mixture is very sticky, does not dry 
on exposure to the air, and has the ad- 
vantage that it .can be easily washed off 
the feathers of tlic birds. 

LIME JUICE : 

See Essences and Extracts 

LIME-TUICE CORDIAL : 

See Wines and Liquors. 

LIME WAFERS: 

See Confectionery. 

ilNEN, TO DISTINGUISH COTTON 
FROM: 

See Cotton. 

LINEN DRESSING : 

See Laundry Preparations. 

LINIMENTS: 

See also Ointments. 

For external use only. — I. — The fol- 
lowing penetrating oily liniment reduces 
•11 kinds of infiammatory processes: 


Paraffine oil 4 ounces 

Capsicum powder.. . . i ounce 


Digest on a sand bath and filter. To 
this may be added directly the following: 
Oil of wintergreen or peppermint, phenol, 
thymol, camphor or eucalyptol, etc. 


II. — Camphor 2 ounces 

Menthol 1 ounce 

Oil of thyme 1 ounce 

Oil of sassafras 1 ounce 

Tincture of myrrh . . 1 ounce 

Tincture of capsicum 1 ounce 

Chloroform I ounce 

Alcohol 2 pints 


LINIMENTS FOR HORSES: 

See Veterinary Formulas. 

LINOLEUM: 

See also Oilcloth. 

Composition for Linoleum, ^ Oilcloth, 
etc. — This is composed of whiting, dried 
linseed oil, and any ordinary dryer, such 
as litharge, to which ingredients a pro- 
portion of gum tragacanth is to be added, 
replacing a part of the oil and .serving to 
impart fle.vibility to the fabric, and to the 
composition in a pasty mass the property 
of <lrying more rapidly. In the^ pro- 
duction cf linoleuin. the whiting is re- 
placed in whole or in part by pulverized 
cork. The proportions are approximate- 


ly the following by weight: Whiting or 
powdered cork, 13 parts; gum trags- 
canth, 5 parts; dried linseed oil, 5} parts; 
siccative, J part. 

Dressings for Linoleum. — A weak so- 
lution of beeswax in spirits of turpentine 
has been recommended for brignteniiig 
the appearance of linoleum. Here are 
some other formulas: 

L — Palm oil 1 ounce 

Paraffine 18 ounces 

Kerosene 4 ounces 

Melt the paraffine and oil, remove from 
the fire and incorporate the kerosene. 

II. — Yellow wax 5 ounces 

Oil turpentine 11 ounces 

Amber varnish 5 ounces 

Melt the wax, add the oil, and then the 
varnish. Apply with a rag. 

Treatment of Newly Laid Linoleum. — 
The proper way to cleanse a linoleum 
flooring is first to sweep off the dust and 
then wipe up with a damp cloth. Several 
times a year the surface should be well 
rubbed with floor wax. Care must be 
had that the mass is well pulverized and 
free from grit. Granite linoleum and 
figured coverings are cleansed without 
the application of water. A floor cover- 
ing wliieh has been treated from the 
beginning with floor wax need only be 
wipefl off daily with a dry cloth, either 
woolen or felt, and afterwards rubbed 
well with a cloth filled with the mass. 
It will improve its appearance, too, if it 
be washed several times a year with 
warm water and a neutral soap. 

LINOLEUM, CLEANING ANL POLISH- 
ING: 

See Household Formulas. 

LINOLEUM ON IRON STAIRS OF 
CEMENT FLOORS, TO GLUE: 

See Adhesives, under Glues. 

LINSEED OIL: 

See also Oils. 

Bleaching of Linseed Oil and Poppy - 
seed Oil. — In order to bleach linseed oil 
and poppyseed oil for painting purposes, 
thoroughly shake 2.5 parts of it in a glas.s 
vessel with a solution of potassium per- 
manganate, 50 pnrt.s, in 1,250 parts of 
water; let .stand for 24 hours in a warm 
temperature, atd th»*n mix with 75 parts 
of pulverized sodium sulphite. Now 
shake until the latter ha.s dissolved and 
add 100 parts of crude hydrochloric acid, 
20®. Agitate frequently and wash, after 
the previously brown mass has become 
light colored, with water, in which a little 
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chalk hai bceu finely distributed, until 
the water is neutral. Finally filter over 
calcined Glauber’s salt. 

Adulteratioii of Linseed Oil. — This is 
common, and a simple and cheap meth- 
od of testing is by nitric acia. P^ur 
equal parts of the linseed oil and nitric 
acid into a flask, shake vigorously, and 
let it stand for 20 minutes. If the oil is 
pure, the upper stratum is of straw yellow 
color and tne lower one colorless. If 
impure, the former is dark brown or 
black, the latter pale orange or dark 
yellow, according to the admixtures to 
the oil. 

The addition of rosin oil to linseed 
oil or other paint oils can be readily de- 
tected by the increase in specific gravity, 
the low flash point, and the odor of rosin 
on heading ; while the amount may 
be approximately ascertained fro ii the 
amount of unsaponifiablc oil left after 
boiling with caustic soda. 

LIQUID OS COLD SOLDER: 

These liquid solders consist merely of 
a quick drying lacquer to which has been 
added aluminum bronzing powder to give 
It the appearance of metal. The basis of 
such products have a variation of the 
following — 

1 ounce butyl acetate 

7 ounces ctliyl and methyl acetate 
(7 ounces of each) 

8 ounces benzol 

8 ounces methyl alcohol 

4 V 2 ounces toluol 

% ounce gum ester 

2 ounces pyroxyline 

4 to 5 ounces metal bronzing powder 

Place all solids except bronzing powder 
in an airtight vessel and all the liquids 
and shake well until all arc dissolved. 
Keep stopped at all times as the solution 
volatilizes very quickly. After all solids 
arc dissolved add the bronzing powder 
and mix well to distribute ttie powder 
uniformly over the entire mass. 

LOCUST KILLER: 

See Insecticides. 

LOUSE WASH: 

See Insecticides. 

Lubricants 

Oil for Firearms. — Either pure petrola- 
tum oil, white, 0.870, or else pure white- 
bone oil, proof to cold, is employed for this 
purpose, since these two oils are not only 
ire4 from p^id. but do not oxidize or 
resin if .y. 


Leather Lubricants. — Russian tallow, 
1 pound; beeswax, 0 ounces; black pitch, 
4 ounces; common castor oil, 3 pounds; 
soft paraffine, ^ pound; oil of citronella, 
i ounce. Melt all together in a saucepan, 
except the citronella, which add on cool- 
ing. Stir occasionally. 

AUTOMOTIVE LUBRICATION: 

The automotive and airplane industries 
have been able to develop to the extent 
that they have because oil lubrication re- 
search and development have been able to 
keep abreast of the needs of high speeds, 
power, compression, and temperature. 

Oil refined from petroleum is now forti- 
fied with chemical additives to give it de- 
tergency and resistance to oxidation. The 
detergents dissolve gum and varnish i/idiich 
act as the binding agents for carbon de- 
posits. They also dissolve fuel blow-by, 
and oxidation products, and prevent the 
formation of acid and sludge deposits. 

The high speeds and heavy loads on the 
bearings of the modern internal combus- 
tion engine demand instantaneous and 
positive delivery to every remote recess of 
the engine. The oil pump of the engine is 
always primed to do just that, unless the 
oil has been thickened or solidified by low 
temperature. For a relatively new engine 
the oil grades listed below are recom- 
mended for various anticipated outdoor 
temperatures. Older engines can use 
slightly heavier grades of oil to reduce oil 
burning: 

Above 90® F SAE #30 

32-90® F SAE #20 

10 32® F SAE 1<'20W 

-10 to +10® F SAE #10\V 

Below — 10®F, use SAE #10W diluted 
with 10% kerosene. Whenever in doubt, 
it is advisable to use a lighter grade of oil, 
although one must keep in mind that en- 
ine operations during extended periods of 
igli temperatures results in the evapora- 
tion of the more volatile fractions of the 
oil, leaving the oil more viscous (less fluid, 
or heavier). 

Since the crankcase of an engine 
•‘breathes,” dust, dirt, water vapor, and 
fuel vapor can contaminate the oil. Water 
from blow-by gases of combustion, and 
condensation, especially short-trip opera- 
tion, will hasten low temperature sludge 
formal ion. A faulty automatic choke, 
flooding or over choking, or too rich a fuel 
mixture will dilute the oil. To remove 
these contaminents, crankcase ventilators 
are so placed that air moving by effects 
ventilation. The filter in the crankcase 
shduld be cleaned in kerosene and oiled 
each time the car is greased. 
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A fine mesh bronze screen is used to 
filter the engine oil before it reaches the oil 
pump, and usually needs no attention; if 
the oil pan is dropped for another reason, 
the filter is then cleaned together with the 
other parts. Modern motors also have a 
by-pass oil filter to remove dirt, dust, me- 
tallic particles, and any other foreign mat- 
ter in the oil which might do harm to 
engine parts. The frequency of replace- 
ment of the filter cartridge in the remov- 
able element type, or the entire unit in the 
fixed element type, depends upon the pres- 
ence of dust and dirt in the air, and the 
efficiency of the filter. 

For Cutting Tools. — The proportion 
of ingredients of a lubricating mixture 
for cutting tools is 6 gallons of water, SJ 
pounds of soft soap, and ^ gallon of 
clean refuse oil. Heat the water and mix 
with .he soap, preferably in a mechan- 
ical mixer; afterwards add the oil. A 
cast-iron circular tank to hold IS gallons, 
fitted with a tap at the bottom and hav- 
ing three revolving arms fitted to a ver- 
tical shaft driven by bevels and a fast 
and loose pulley, answers all req^uiremenU 
for a mixer. This should be Kept run- 
ning all through the working day. 

For Highspeed Bearings. — To prevent 
heating and sticking of bearings on 
heavy machine tools due to ru'Miing con- 
tinuously at high speeds, take about | 
of flake graphite, and the remainder 
kerosene oil. As sOon as the bearing 
shows the slightest indication of heat- 
ing or sticking, this mixture should be 
forcibly squirted through the oil hole 
until it flows out between the .shaft and 
bearing, when a small quantity of thin 
r 1 chine oil may be applied. 

i'or Heavy Bearings. — An excellent 
hihricant for heavy bearings can be made 
from either of the following recipes: 


I. — Paraffine 6 pounds 

Palm oil 12 pounds 

Oleonaphtha 8 pounds 

II. — Paraffine 8 pounds 

Palm oil 20 pounds 

Oleonaphtha 12 pounds 


The oleonaphtha should have a den- 
sity of 0.9. First dissolve the paraffine 
in the oleonaphtha at a temperature of 
about 158° ¥. Then gradually stir in 
the palm oil a little at a lime. The pro- 
portions will show that No. II gives a 
less liquid product than No. 1. Quick- 
lime may be added if desired. 


For Lathe Centers. — An excellent 
lubricant for lathe centers is made by 
using 1 part graphite and 4 parts tallow 
thoroughly mixed. 

Sewing Machine Oil. — I. — Petroleum 
oils are better adapted for the lubrication 
of sewing machines than any of the animal 
oils. Sperm oil has for a long time been 
considered the standard oil for this pur- 
pose, hut it is really not well adapted to 
the conditions to which a sewing machine 
is subjected. If the machine were oper- 
ated constantly or regularly every aay, 
probably sperm oil could not be im- 
p»oved on. The difficulty is, however, 
that a family sewing machine will fre- 
quently be allowed to stand untouched 
for weeks at a time and will then be ex- 
pected to run as smoothly as though just 
oiled. Under this kind of treatment 
almost any oil other than petroleum oil 
will become gummy. What is known in 
the trade as a **neutral” oil, of high 
viscosity, would probably answer better 
for this purpose than anything else. A 
mixture of 1 part of petrolatum and 7 
parts of parafl^nc oil has also been rec- 
ommended. 

II. — Pale oil of almonds. 9 ounces 
Rectified benzoline.. 3 ounces 
Foreign oil of laven- 
der 1 ounce 


PETROLEUM JELLIES AND 
SOLIDIFIED LUBRICANTS. 
Petroleum jelly and petrolatum arc 
different names for the same thing. 

The pure qualities are made from 
American stock thickened with hot air 
until the desired melting point is at- 
tained. Three colors are made: white, 
yellow, and blaek of various qualities. 
Cheaper qualities are made by using 
ceresine wax in conjunction with the 
genuine article and pale mineral oil. 
This is the German method and is ap- 
proved of by their pharmacopoeia. Ma- 
chinery qualities arc made with cylinder 
oils, pale mineral oils, and ceresine wax. 

1. — Yellow ceresine wax 11 parts 
White ceresine wax. 6 parts 
American mineral 

oil, L51 parts 

Melt the waxes and stir in the oil. To 
make white, use all white ceresine wax. 
To color, use aniline dyes soluble in oil 
to any shade required. 


II. — Ceresine wax 1 pound 

Bloomlcss mineral 

oU, Sq. 910 1 gallon 
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Melt the wax and add the o3, var^ins 
according to the consistency required. 
To color black, add 28 pounds lamp- 
black to 20 gallons oil. Any wax will 
do, according to quality of product de- 
sired. 

White Petroleum Jelly. — 

White tasteless oil . . 4 parts 

White ceresine wax. 1 part 

Solidified Lubricants. — 

1. — Refined cotton oil. . . 2 parts 

American mineral 


oil, 2 parts 

Oleate of alumina . . 1 part 

Gently heat together. 

II. — Petroleum jelly 120 parts 

Ceresine wax 5 parts 

Slaked lime i part 

Water 4 J parts 


Heat the wax and the petroleum jelly 
gently until liquid; then mix together the 
water and lime. Decant the former into 
packing receptacles, and add lime and 
water, stirring until it sets. For cheaper 
qualities use cream cylinder oil instead 
of petroleum jelly. 

WAGON AND AXLE GREASES: 

For Axles of Heavy Vehicles. — I. — 
Tallow (free from acid), 19 i parts; palm 
oil, 14 parts; sal soda, 5^ parts; water, 
9 parts, by weight. Dissolve the soda in 
the water and separately melt the tallow, 
then stir in the palm oil. This may be 
gently warmed before adding, as it 
greatly facilitates its incorporation with 
the tallow, unless the latter be made 
boiling hot, when it readily melts the 
semi-solid palm oil. When these two 
greases are thoroughly incorporated, 
pour the mixture slowly into the cold lye 
(or soda solution), and stir well until the 
mass is homogeneous. This lubricant 
can be made less solid by decreasing the 
tallow or increasing the palm oil. 

II. — Slaked lime (in powder), 8 parts, 
is slowly sifted into rosin oil, 10 parts. 
Stir it continuously to incorporate it 
thoroughly, and gently heat the mixture 
until of a syrupy consistency. Color 
with lampblack, or a solution of turmeric 
in a strong solution of sal soda. For 
blue grease, 275 parts of rosin oil are 
heated with 1 part of slaked lime and 
then allowed to cool. The supernatant 
oil is removed from the precipitated mat- 
ter, and 5 or 6 parts of the foregoing 
rosin-oil soap are stirred in until all is a 
soft, unctuous mass. 

• For Axles of Ordinary Vehicles. — I. — 

Mix 80 parts of fat and 20 parts of very 


fine black lead; melt the fat in a var% 
nished earthen vessel ; add the black lead 
while constantly stirring until it is cold, 
for otherwise the black lead, on account 
of its density, would not remain in sus- 
pension in the melted fat. Axles lubri- 
cated with this mixture can make 80 
miles without the necessity of renewing 
the grease. 

II. — Mix equal parts of red American 
rosin, melted tallow, linseed oil, and 
caustic soda lye (of 1.5 density). 

III. — Melt 20 parts of rosin oil in SO 
parts of yellow palm oil, saponify this 
with 25 parts of caustic soda lye of 15* 
BA, and add 25 parts of mineral oil or 
paraffine. 

IV. — Mix residue of the distillation of 
petroleum, 60 to 80 parts; tallow, 10 
parts; colophony, 10 parts; and caustic 
soda solution of 40° Be., 15 parts. 

Aluminum-Base Grease. — If aluminum 
stearate is substituted for the sodium 
soaps, a waterproof, water-resistant grease 
is produeed which will not drip away at 
high temperatures. 

mSCELLANEOUS LUBRICANTS: 

For Cotton Belts. — Carefully melt over 
a slow fire in a closed iron or self-regu- 
lating boiler 250 parts of caoutchouc or 
gum ela.siic, cut up in small pieces; then 
add 200 parts of colophony; when the 
whole is well melted and mixed, incor- 
porate, while carefully stirring, 200 parts 
of yellow wax. Then heat 850 parts of 
train oil, mixing with it 250 parts of talc, 
and unite the two preparations, con- 
stantly stirring, until completely cold. 

Chloriding Mineral Lubricating Oils. — 
A process has been introduced for pro- 
ducing indii.strial vaselines and mineral 
oils for lubrication, based on the treat- 
ment of naphthas, petroleums, and simi- 
lar hydrocarbides, by means of chlorine 
or mixtures of chlorides and hypochloi*- 
ides, known under the name of decolor- 
ing chloriiles. Mix and stir thoroughly 
1,000 parts of naphtha of about 608 
density; 55 parts of chloride of lime, 
and 500 parts of water. Decant and 
wash. 

Glass Stop Cock Lubricant. — (See also 


Stoppers). 

Pure rubber 14 parts 

Spermaceti 6 parts 

Petroleum 1 part 


Melt the rubber in a covered vessel 
and then stir in the other ingredients. 
A little more petroleum will be required 
when the comoound is for winter use 
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Hard Metal Drilling Lubricant. — For 
drilling in hard metal it is recommended 
to use carbolic acid instead of another 
fatty substance as a lubricant, since the 
latter, by decreasing the friction, dimin- 
ishes the “biting” of the drill, whereas 
the carbolic acid nas an etching action-^ 

Plaster Model Lubricant. — lake lin- 
seed oil, 1,000 parts; calcined lead, 50 
parts; litharge, 60 parts; umber, 30 parts; 
talc, 25 parts. Boil for 2 hours on a mod- 
erate fire; skim frequently and keep in 
well-closed flasks. 

Graphite Lubricating Compound. — 
Graphite mixed with tallow gives a good 
lubricating compounO that is free from 
any oxidizing if the tallow be rendered 
free from rancidity. The proportions 
are: Plumbago, 1 part; tallow, 4 parts. 
The plumbago being stirred into the 
melted tallow and incorporated bv pass- 
ing it through a mixing mill, adcl a few 
pounds per hundredweight of camphor 
in powder to the hot compound. 

Lubricants for Redrawing Shells. — 
Zinc shells should be clean and free from 
all grit and should be immersed in boil- 
ing hot soap water. They must be re- 
drawn while hot to get the best results. 
Oil some shells hot oil is used in prefer- 
ence to soap water. 

For reoruwiiig aluminum shells use a 
cheap gnide of petrolatum. It may not be 
jitMiss to add that the draw part of the 
redrawing die should not be made too 
lung, so as to prevent too much friction. 

Inch causes tne shells to split and shi i vcl 
up. 

For redrawing copper shells use 
thick soap water as a lubricant, 
hoap usetl should be of a kind tha« will 
produce plenty of “slip.” If none such 
I.*) to be bad, mix a quantity of lard oil 
with tlie soap water on hand and boil the 
two together. Sprinkling graphite over 
the shells just before redrawing some- 
times helps out on a mean job. 

Rope Grease. — For hemp ropes, fuse 
together 20 pounds of tallow and 30 
pounds of linseed oil. Then add 20 
poun(l.s of paraffine, SO pounds of petro- 
ls *^um. and 60 pounds of rosin. Finally mix 
.with 10 pounds of graphite, first ruobed 
|iip with 50 pounds of boiled oil. For 
Iwire ropes fuse 100 pounds of suint with 
20 pounds of dark colophony (rosin). 
Then stir in 30 pounds of rosin oil and 
10 pounds of darK petroleum. 

Sheet Metal Lubricant. —Mix 1 quart 
of whale oil, 1 pound of white lead, 1 pint 
of water, and 8 ounces of the finest 


good 

The 


graphite. This is applied to the metal 
witn a brush before it enters the dies. 

Steam Cylinder Lubricant. — To ob- 
tain a very viscous oil that does' not de- 
compose in the presence of steam even at 
a high temperature, it is necessary to ex- 
pose neutral wool fats, that have been 
freed from v/ool-fatty acids, such as crude 
lanolin or wool wax, either quite alone 
or in combination with mineral oils, to a 
high heat. This is best accomplished in 
the presence of ordinary steam or super- 
heated steam at a heat of 572° F., and a 
pressure of 50 atmospheres, correspond- 
ing with the conditions in the cylinder in 
which it is to be used. Instead of sepa- 
rating any slight quantities of acid tnat 
may arise, they may be dissolved out as 
neutral salts. 

Wooden Gears. — An exc'-llent lubri- 
cating agent for wooden gears consists 
of tallow, 30 parts (by wei^t); palm oil, 
20 parts; fish oil, 10 parts; and graphite, 
20 parts. The fats are melted at mod- 
erate heat, and the finely powdered and 
washed graphite mixed with them inti- 
mately by long-continued stirring. The 
teeth of wooden combs arc kept in a 
perfectly servic# able condition for a 
much longer time if to the ordinary tal- 
low or graphite grease one-tenth part of 
their weight of powdered glass is added. 

TESTS FOR LUBRICANTS. 

In testing lubricants in general, a 
great deal depends upon the class of 
work in which they are to be employed. 
In dealing with lubricating greases the 
specific gravity should always be deter- 
mined. The viswsity is, of course, also 
a matter of the utmost importance. If 
possible the viscosity should be taken at 
the temperature at which the grease is to 
be subjected when used, but this cannot 
always be done; 300° F. will be found to 
be a very suitable temperature for the 
determination of the viscosity of heavy 
lubricants. Although one of the stan- 
dard viscosimeters is the most satisfac- 
tory instrument with which to carry out 
the test, yet it is not a ncce.ssity. Pro- 
vided the test be always conducted in 
exactly the same manner, and at a fixed 
temperature, using a standard sample 
for comparison, the form of apparatus 
used is nut of great importance. Most 
dealers in scientific apparatus will pro- 
vide a simple and cheap instrument, the 
results obtained with which will be found 
reliable. With the exercise of a lift!, 
ingenuity any one can fit up a visco- 
simeter for himself at a very small outlay* 

Acidity is another important point to 
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note ill dealing with lubricating creases. 
Calculated as sulphuric acid, tiie free 
acid should not exceed .01 per cent, and 
free fatty acids should not oe present to 
any extent. ^ Cylinder oil should dissolve 
completely in petroleum benzine (spe- 
cific gravity, .700), giving a clear solution. 
In dealing with machine oils the condi- 
tions are somewhat different. Fatty oils 
in mixture with mineral oils are very 
useful, as they give bcttei i\ibrication 
and driving power, especially for heavy 
axles, for which these mixtures should 
always be u.scd. The .spetinc gravity 
should be from .900 to .913 and the 
freezing point should not be above 58® 
F. The flash point of heavy machine 
oils is not a matter of great importance. 
The viscosity of dynamo oils, taken in 
Engler's apparatus, should be 13-16 at 
F. and 3 \-4' at F. In dealing 

with wagon oils and greases it should be 
remembered that the best kinds are 
those which are free from rosin and 
rosin products, and their flash point 
should be above 214® F. 

To Test Grease. — To be assured of the 
purity of grease, its density is cxaminc<l 
as compared with water; a piece of fat of 
the size of a pea is placed in a glass of 
water. If it remains on the surface or 
sinks very slowly the fat is pure; if it 
sinks rapidly to the bottom the fat is 
mixed with iieuvv matters and coom is 
the result. 

LUBRICANTS FOR WATCHMAKERS: 

See Watchmakers’ Formulas. 

LUPULINE BITTERS; 

See Wines and Liquors. 


LUSTER PASTE 

This is used for plate glass, picture 
frames, and metal. Five parts of very 
finely washed and pulverized chalk; 5 
parts of Vienna lime, powdered; 5 parts 
•f bolus, powdered; 5 parts of wood 
ashes, powdered; 5 parts of Engli.sh red, 
powdered; 5 parts of soap powder. 
Work all together in a kreadiiig machine, 
to make a smooth, even paste, adding 
spirit. The consistency of the paste can 
be varied, by varying the amount of 
spirit, from a solid to a soft mass. 

LUTES: 

See Adhesives. 

MACHINE OIL: 

See Lubricants. 

MACHINERY, TO CLEAN: 

See Cleaning Preparations and Meth- 
ods. 


MAGIC: 

See Pyrotechnics. 
MAGNESIUM CITRATE. 


Magnesium carbon- 


ate 

.. 10 

ounces 

Citric acid 

.. 20 

ounces 

Sugar 

.. 21 

ounces 

Oil of lemon 

i 

drachm 

Water enough 

to 


make 

. .. 240 

ounces 


Introducc the magnesium carbonate into 
a wide-mouthed 2-gallon bottle, drop the oil 
of lemon on it, stir with a wooden stick: 
then add the citric acid, the sugar, and 
water enough to come up to a mark on 
the bottle indicating 240 ounces. For 
this purpose use cold water, adding 
about half of the quantity first, and ihe 
remainder when the substances are 
mostly dissolved. By allowing the solu- 
tion to stand for a half to a whole day, it 
wdll Alter better and more quickly than 
when hot water is used 

MAGNESIUM ORGEAT POWDER: 

Sec Salts, Kfferve.sccnt 

MAGNESIUM FLASH-LIGHT POW- 
DERS: 

See Photography. 

MAGNETIC CURVES' OF IRON FIL- 
INGS, THEIR FIXATION. 

One of the experiments made in every 
physical laboratory in teaching the ele- 
ments of magnetism and electricity is 
the production of the magnetic curves by 
sprinkling iron filings over a glass plate, 
after the well-known method. 

For fixing these curves so that they 
may be preserved indefinitely, a plate of 
glass is warmed on the smooth upper 
surface of a shallow iron chest coiilaining 
water raised to a suitable temperature 
by means of a spirit-lamp. A piece of 
paraffine is placed on the glass, and in 
the course of 3 nr 4 minutes spreads 
Itself evenly in a thin layer over the sur- 
face. The glass plate is removed, the 
surplus paraflinc running olF. The 
image is formed with iron filings on the 
cooled paraffine, which does not adhere 
to the iron, so that if the image is un- 
satisfactory the filings may be removed 
and a new figure taken. To fix the 
curves, the plate of glass is again placed 
on the warming stove. Finally, the sur- 
face of the paraffine is covered with while 
paint, so that the curves appear black 
on a white ground. Very well-defined 
figures may thus be obtained. A similar 
though much simpler process consists in 
covering one surface of stiff w'hite paper 
with a layer of paraffine, by warming 
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over an iron plate, spreading the filings 
over the cooled surface, and fixing them 
with a hot iron or a gas flame. 
MAGNOLIA METAL: 

See Alloys. 

MAHOGANY: 

See Wood. 

MALTED FOOD: 

See Foods. 

MALTED MILK: 

See Milk. 

MALT, HOT: 

See Beverages. 

MANGANESE ALLOYS: 

See Alloys. 

MANGANESE STEEL: 

See Steel. 

MANGE CURES: 

See Veterinary Formulas. 

MANICURE PREPARATIONS: 

See Cosmetics. 

MANTLES. 

These are prepared after processes 
dilTcring slightly from one another, but 
all based on the original formula of 
Welsbach — the impregnation of vege- 
table fibers with certain mineral oxides 
in solution, drying out, and arranging 
on platinum wire. 

Lanthanum oxide. . . 30 parts 


Yttrium oxide 20 parts 

Burnt magnesia 60 parts 

Acetic acid 50 parts 

Water, distilled 100 parts 


The salts are dissolved in the water, 
and to the solution another 150 parts of 
distilled water are added and the whole 
filtered. The vegetable fiber (in its 
knitted or woven form) is impregnated 
with this solution dried, and arranged on 
platinum wire. In the formula the 
acetic acid may be replaced with dilute 
nitric acid. The latter seems to have 
some advaiitagos over the former, h raong 
which is the fact that the residual ash 
where acetic acid is used has a tendency 
to ball up and make a vitreous residue, 
while that of the nitric acid remains in 
powdery form. 

Self -Igniting Mantles. — A fabric of 
platinum wire and cotton thread is 
sewed or woven into the tissue of the in- 
candescent body; next it is impregnated 
with a solution of thorium salts and 
dried. The thorium nitrate in glowing 
gives a very loo.se but nevertheless fire- 
proof residue. A mixture of thorium 
nitrate with platinic chloride leaves after 


incandescence a fire-resisting sponge 
possessing to a great extent the property 
of igniting gas mixtures containing oxy- 
gen. Employ a mixture of 1 part of 
thorium nitrate to 2) parts of platinic 
chloride. 

MANURES: 

See Fertilizers. 

MANUSCRIPT COPYING: 

See Copying. 

MAPLE: 

See Wood. 

MARASCHINO: 

See Wines and Liquors 

MARBLE CEMENTS: 

See Adhesives. 

MARBLE CLEANING: 

See Cleaning Preparations and Metb 
ods. 

MARBLE COLORS: 

Sec Stone. 

MARBLE ETCHING: 

See Etching. 

MARBLE, IMITATION: 

Sec Pla.ste . 

MARBLE, PAINTING ON: 

See Painting. 

MARBLE POLISHING : 

See Polishes. 

MARBLING CRAYONS: 

See Crayons. 

Mi^GERINE: 

See Butter. 

MARKING FLUID: 

See also Inks and Etching. 

For laying out work on structural iron 
or castings a better way than chalking 
the surface is to mix waiting with ben* 
zine or gasoline to the consistency of 
paint, and then apply it with a brusn; in 
a few minutes the heuzine or gasoline 
will evaporate, leaving a white surface 
ready for scribing lines. 

MASSAGE APPLICATIONS: 

See Cosmetics. 

MASSAGE SOAPS: 

See Soaps. 

Matches 

(See also Phosphorus.) 

Manufacture of Matches. — Each fac- 
tory uses its own methods and chemical 
mixtures, though, in a general way the 
latter do not vary greatly. It is impoa* 
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sible here to give a full account of the dif- 
ferent steps of manufacture, and of all 
the precautions necessary to turn out 
good, marketable matches. In the 
manufacture of the ordinary safety 
match, tlie wood is first comminuted and 
reduced to the final shape and then 
steeped in a solution of ammonium phos- 
phate (2 per cent of this salt with 1 or 1) 
per cent of phosphoric acid), or in a 
solution of aminoiiiuin sulphate (2}jper 
cent), then drained and dried. The 
object of this application is to prevent 
the match from continuing to glow after 
it has been burned out. Next the 
matches are dipped into a paraffine or 
jtearine bath, and after that into the 
match bath proper, which is best done 
bv machines constructed for the purpose. 
Here are a few formulas: 


I. — Potassium chlor- 

ate 2.000 parts 

Lead binoxide-. . . l.loO parts 

Red lea<l 2,500 parts 

Antimony trisul- 
phide 1,250 parts 

Gum arabic 670 parts 

Paraffine 250 parts 

Potassium bi- 
chromate 1,318 parts 

Directions: See No. II. 

II, — Potassium chlor- 

ate. 2,000 parts 

Lead binoxide.. . . 2,150 parts 

Red lead 2,500 parts 

Antimony trisul- 
phide 1,250 parts 

Gum arabic 670 parts 

Paraffine 250 parts 


Rub the paraffine and antimony tri- 
sulphide together, and then add the 
ther ingredients. Enough water is 
added to bring the mass to a proper con- 
sistency when heated. Conduct heating 
operations on a water bath. The .slicks 
are first dipped in a solution of paraffine 
in benzine and then are dried. For 
striking surfaces, mix red phosphorus, 9 
parts; pulverized iron pyrites, 7 parts; 

C ulverized glass, 3 parts; and gum ara- 
ic or glue, 1 part, with water, quantity 
sufficient. To make the mate'^es water 
or damp proof, employ gn*^ «n>f'ad of 
gum arable in the above formula, and 
conduct the operations in a darkened 
room, lor parlor matches dry the 
splints and immerse the ends in melted 
stearine. Then dip in the following 
mixture and dry: 


Red phosphorus 3.0 parts 

Gum arabic or traga- 
caoth 0.5 parts 


Water S.O parts 

Sand (finely gro'ind). 2.0 parts 
Lead binoxide 2.0 parts 


Perfume by dipping in a solution of 
benzoic acid. 

III. — M. O. Lindner, of Paris, has 
patented a match which may be lighted 
by friction upon any surface whatever, 
and which possesses the advantages of 
being free from danger and of emitting 
no unpleasant odor. The mixture into 
which the splints are first dipped con- 


sists of 

Chlorate of potash . . 6 parts 

Sulphide of antimony . 2 parts 

Gum 1 1 parts 

Powdered clay I j part. 

The inflammable compound consists 
of 

Chlorate of potash . 2 to S parts 

Amorphous phos- 
phorus 6 parts 

G\im H parts 

Aniline 1} parts 

Red or amorphous is substituted for 


yellow phosphorus in the match heads. 
The composition of the igniting paste is 
given as tollows: 

By weight 


Soaked glue (1 to 5 of 

water) 37.0 parts 

Powdered gla.ss 7.5 parts 

Whiting 7.5 parts 

Amorphous phosphor- 
us (pure) 10.0 parts 

Paraffine wax 4.0 parts 

Chlorate of potash. . . 27.0 parts 
Sugar or lampblack . . 7.0 parts 


Silicate of .soda may be substituted for 
the glue, bichromate of potash added for 
damp climates, and sulphur for large 
matches. 

The different compositions for tip- 
ping the matches in use in different 
countries and factories all consist essen- 
tially of emulsions of phosphorus in a 
solution of glue or gum. with or without 
other matters for increasing the com 
bustibility, for coloring, etc. 

I. — English. — Fine glue. 2 partSt 
broken into small pieces, and soaked in 
water till quite soft, is added to water, 4 
parts, and healed by means of a water 
bath until it is quite fluid, and at a 
temperature of 200® to 212® F. The 
vessel is then removed from the fire, and 
phosphorus. H to 2 parts, is gradually 
added, the mixture being agitated briskly 
and continually with a stirrer having 
wooden pegs or bristles projecting at its 
lower end. When a uniform emulsion 
is obtained, chlorate of potassa, 4 to 5 
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parts; powdered glass, 3 to 4 parts; and 
red lead, smalt, or other coloring matter, 
a sufficient quantity (all in a state of very 
fine powder), are added, one at a time, to 
prevent accidents, and the stirring con- 
tinued until the mixture is comparatively 
cool. The above proportions are those 
of the best quality of English composi- 
tion. The matches tipped with it defla- 
grate with a snapping noise. 

II. — German (Bottger). — Dissolve 
gum arabic, 1C parts, in the least possi- 
ble quantity of water; add of phosphorus 
(in powder), 9 parts, and mix by tritu- 
ration. Then add niter, 14 parts; ver- 
milion or binoxide of manganese, 16 
parts, and form the wdiole into a paste as 
directed above. Into this the matches 
are to be dipped, and then exposed to 
dry. As soon as they are quite dry they 
are to be dipped into very dilute copal 
varnish or lac varnish, and again ex- 
posed to dry, by which means they arc 
rendered waterproof, or at least b‘ss 
likely to suffer from exposure in damp 
w’eather. 

III. (Bottger.) — Glue, 6 parts, is 
soaked in a little cold water for hours, 
after which it is liquefied by trituration 
in a heated mortar; phosphorus, 4 parts, 
is added, and rubbed down at a heat not 
exceeding 150° F.; niter (in fine pow<ler), 
10 parts, is next mixed in, and after- 
wards red ocher, 5 parts, and smalt, 2 
parts, are further added, and the whole 
lorined into a uniform paste, into which 
the matches are dipped, as before. 
This is cheaper than the previous one. 

IV. (Diesel.) — riiosphorus, 17 parts; 
glue. 21 parts; red lead, 24 parts; niter, 
118 parts. Proceed a.s above. 

Matches tipped with II, III, or IV, 
inflame without fulmination when rubbed 
against a rough surfjice, and arc hence 
termed noiseless matches by the makers. 

Safety Paste for Matches. — The dan- 
ger of explosion during the preparation 
of match composition may be uini- 
mized by addition to the paste of the 
following mixture: Finely powdered 

cork, 3 parts, by weight; oxide of iron, 
15 parts; flour, 23 parts; and vratcr, 
about 40 parts. In practice, 30 parts of 
gum arabic are dis.solved in water, 40 
p.'.rts, and to the solution are added 
powdered potassium chlorate, 57 parts, 
and when tliis is well distributed, amor- 
phous phosphorus, 'I part.s, and p(»w- 
lered glass, 15 parts, are stirre<l in. The 
above mixture is then imiuediatelr in- 
troduced, and when mixing is complete, 
the compo.sition can be applied to 
wooden sticks which need not liave been 


reviouslv dried o; parafiSned. The 
ead of the match is finally coated with 
tallow, which prevents atmospheric 
action and also spontaneous ignition. 

Most chemists agiee that the greatest im- 
provement of note in the manufacture of 
matches is that of Landstrom, of Jon- 
IvOpiii'T, in Sweden. It con.sists in 
di\iding the ingredient of the match mix- 
ture into two separate compositions, on© 
being placed on the ends of the splints, 
as usual, and the other, which contains 
the phosphorus, being spread in a thin 
Javer upon the end or lid of the box. 
Ti.e following are the compositions used: 
(a) For the splints: Chlorate of potassa, 
6 parts; sulpliuret of antimony, 2 to 3 
parts; glue, 1 part, (p) For the friction 
surface: Amorphous phosphorus, 10 

parts; sulpliuret of antimony or peroxide 
of mangane.se, 8 parts; glue, 3 to 6 parts; 
spread thinly upon the surface, which has 
b^n previously made rough by a coaling o» 
glue and sand. By thus dividing the 
composition the danger of fire arising 
from ignition of the matches by acci- 
dental friction is avoided, as neither the 
portion on the splint nor that on the box 
can be ignited by rubbing against an un- 
prepared surface. Again, by using the 
innocuous red or amorphous phosphorus, 
the danger of poisoning is entirely pre- 
vented. 

MATCH MARKS ON PAINT, TO RE- 
MOVE: 

See Cleaning Preparations and Meth- 
ods. 

MATCH PHOSPHORUS, SUBSTITUTE 
FOR: 

See Phosphorus Substitute. 

Matrix Masses 

Matrix for Medals, Coins, etc.— I. — 

Sliarp impressions of coins, medals, etc., 
are obtained, according to Bottger, with 
the following: Mix molten, thinly liquid 
sulphur with an equal quantity of in- 
fusorial earth, adding some graphite. If 
a sufTicient quantity of this ma.'-s, made 
liquid over a flame, is ({iiiekly applied 
with a spatula or spoon on the coin, etc., 
an impression of groat shaipness is ob- 
tained after cooling, which usually takes 
place promptly. Owing to the addition 
of graphite the articles do not become 
dull or uii'^ightly. 

II. — B ron/e and silver medals .should 
alw'ays he etKitini with a separating grease 
layer. 'I'lu* w hole coin i<< grt-asc’d .shgiitlv 
and then e.irefiilly wiped olf again with 
a little wadding, but in such a uiauiicr 
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that a thin film of grease remains on the 
surface. Next, a ring of strong card- 
board or thin pasteboard is placed around 
the edge, and the ends are sealed to- 
gether. Now stiv lip a little gypsum in a 
small dish and put a teaspnonful of it on 
the surface of which the mold is to be 
taken, distributing it carefully with a 
badger*s-hair bi*u^, entering the finest 
cavities, which operation win be assisted 
by blowing on it. When the object is 
covered with a thin layer of plaster of 
Paris, the plaster, which has meanwhile 
become somewhat stiffer, is poured on, 
so that the thickness of the mold will be 
about Vff of an inch. The removal of the 
cast can be effected only after a time, 
when the plaster has become warm, has 
cooled again, and has thoroughly hard- 
ened. I? it be attempted to remove the 
cast from the metal too early and by 
the use of force, line pieces are liable to 
break off and remain adhering to the 
model. In order to obtain a positi\e 
mold from the concave one, it is laid in 
water for a short time, so that it be- 
comes saturated with the water it ab- 
sorbs. The dripping, wet mold is again 
provided with an edge, and plaster of 
Paris is poured on. The latter readily 
tlows out on the wet surface, and only in 
rare cases blisters will form. Naturally 
this casting method will furnish a surface 
of pure gypsum, which is not the case 
if tiie plaster is poured into a greased 
mold. In this case the surface of the 
cast contains a soapy layer, for the liquid 
plaster fut'nis with oil a subsequently 
rather hard lime soap. The freshly cast 
plaster must likewise be taken off only 
when a quarter of an hour has elapsed, 
after it has become heated and has 
cooled again. 

MATS FOR METALS: 

See Metals. 

BIATZOON. 

Add 2 lablespoonfuls of bakers’ yeast 
to 1 pint of rich milk, which has been 
slightly warmcti, stirring well together 
and setting aside in a warm room in a 
pitcher covered with a wet cloth for a 
time varying from 6 to 12 hours, accord- 
ing to the season or temperature of the 
room. Take from this, when curdled, 
6 tablespoonfuls, a<ld to another pint of 
milk, and again ferment as before, and 
continue for five successive fermenta- 
tions in all, when the product wdll have 
become free from the taste of the yeast. 
As soon as the milk thickens, which is 
finally to be kept for use, it should be 
stirred again and then put into a re- 


frigerator to prevent further fermentation. 
It should be smooth, of the consistence of 
thick cream, and of a slightly acid taste. 

The milk should be prepared fresh 
every day, and the new supply is made 
by a«lding (» tablespoonfuls of the pre- 
vious day’s lot to a pint of milk and pro- 
ceeding as beiore. 

The curd is to be eaten with a spoon, 
not drunk, and preferably with some 
bread broken into it. It )s also some- 
times eaten with sugar, which is said not 
to impair its digestibility. 


MEAD. 

In its best form Mead is made as fol- 
lows: 12 gallons of pure, soft water (clean 
rain water is, next to distilled water, 
best) are mixed with 30 pounus ut ex- 
pressed honey in a big caldron, 4 ounces 
of hops added, and the whole brought 
to a boil. The boiling is continued 
with diligent skimming, for at least an 
hour and a half. The lire is then drawn, 
and the liauid allowed to cool down 
slowly. Wlicn cold, it is drawn off into 
a Clean barrel, which it should fill to the 
bung, with a little over. A pint of fresh 
wine yeast or ferment is added, and the 
barrel put in a moderately warm place, 
with the bung left out, to ferment for 
from 8 to 14 days, according to the 
weather (the warmer it is the shorter 
the period occupied in the primary or 
chicl fermentation). Every clay the 
foam escaping from the bung should be 
carefully skimmed off, and every 2 or 3 
days there should be added a little honey 
and water to keep the barrel quite full, 
and in the meantime a pan or cup should 
be inverted over the hole, to keep out 
dust, insects, etc. When fermentation 
ceases, the procedure varies. Some 
merely drive in the bung securely and let 
the liquor stand for a few weeks, then 
bottle; but the best German makers pro- 
ceed as follows, this being a far superior 
process: The liquor is removed from 
the barrel in which it fermented to an- 
other, clean, barrel, being strained 
through a haircloth sieve to prevent the 
admission of the old yeast. A second 
portion of yeast is added, and the liciuid 
allowed to pass through the secondary 
fermentation, lasting usually as long as 
the first. The bung is driven into the 
barrel, the liquid allowed to stand a few 
days to settle thoroughly and then drawa 
off into bottles and stored in the usual 
way. Some add nutmeg, cinnamon^ 
etc., prior to the last fermentation. 
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MEASURES: 

See Weights and Measures. 

MEASURES, TO CLEAN: 

See Cleaning Preparations and Meth- 
ods. 

MEAT EXTRACT CONTAINING AL- 
BUMEN: 

See Foods. 

MEAT PEPTONOIDS: 

See IVptonoitN. 

MEAT PRESERVATIVES: 

See Foods. 

MEAT PRODUCTS (ADULTERATED): 
See Foods. 

MEDAL IMPRESSIONS: 

See Matrix Mass. 

MEDALS, CLEANING AND PRESERV- 
ING : 

See Cleaning Compounds. 

MEDALLION METAL: 

See Alloys. 

MEDICINE DOSES: 

See Doses. 

MEERSCHAUM: 

To Color a Meerschaum Pipe. — I. — Fill 
the pipe and smoke down about one- 
thira, or to the height to which you wish 
to color. Leave the remainder of the 
tobacco in the pi[H', and do not empty or 
distiirl) it for sc vend weeks, or until t!ie 
desired color is oblaiiiod. \Mien smok- 
ing put fresh tobacco on the lop ami 
smoke to the same level. A new pipe 
should never be smoked outdoors in 
extremely cold weather 

II. — The pipe is' boiled in a prepara- 
tion of wax, S parts; obxc oil, parts; 
and nicotine, 1 part, for 10 or 15 minutes, 
"riic pipe absorbs this, ami a thin coating 
of wa.x is held on the surface of the pipe, 
and made to take a high polish. IJnder 
the wax is retained tlic oil of tobacco, 
which is absorbed by the pipe; ami its 
hue grows darker in proportion to the to- 
bacco used. A meorseliaum pipe at 
first should be smoked ver^ slowly, and 
before a second bowlful is lighted the 
pipe should cool otT. This is to keep the 
wax as far up on the bowl as possible; 
rapid smoking will overheat, driving the 
wax off and leaving the pipe dry and 
raw'. 

To Repair Meerschaum Pipes. — To 
cement meerschaum pipes, make a glue 
of linely powdoretl ami sifte<i chalk and 
white of egg. Put a little of this glue on 
the parts to be repaired and hold them 
pressed together for a inonieiit. 

See akso Adhesives under Cements. 


To Tell Genuine Meerschaum. — For 

the purpose of distinguishing imitation 
meerschaum from the true article, rub 
with silver. If the silver leaves lead 
pencil-likc marks on the mass, it is not 
genuine but arliheial meerschaum. If no 
such lines arc produced, the article is 
genuine. 

MENTHOL COUGH DROPS: 

Si c (\>ufection(*ry. 

MENTHOL TOOTH POWDER: 

See Dentifrices. 

MERCURY SALVES: 

See Ointments. 

MERCURY STAINS, TO REMOVE: 

See Cleaning Preparations and Meth- 
ods. 

METACARBOL DEVELOPER: 

See Photography. 

Metals and Their Treatment 

METAL CEMENTS: 

See Adhesives and Lutes. 

METAL CLEANING: 

See Cleaning Preparations and Meth- 
ods. 

METAL INLAYING: 

See Daimiskeeiiing. 

METAL POLISHES: 

See Polishes. 

METAL PROTECTIVES: 

Sec Rust Pre\ eii lives. 

METAL VARNISHES: 

See Vaniislu’S. 

METALS, HOW TO ATTACH TO RUB- 
BER: 

See Adhesives, under Rubber Cements 
metals, SECURING WOOD TO: 

See Adhesives. 

metals, BRIGHTENING AND DEAD- 
ENING, BY DIPPING: 

Brightening Pickle. — To brighten ar- 
ticles oy dipping, the dipping liquid must 
not be too hot, otherwise the pickled 
surface turns dull; neither must it be 
repared too thin, nor must w et articles 
e entered, else only tarnished surfaces 
will be obtained. 

For a burni.sb-dip any aqua fortis over 
SS'^Be., i. e., possessing a specific gravitv 
of 1.30, may oe eniployeij. It is advis- 
able not to use highly eoneentrateu :iqiia 
fortis, to reduce the danger of obtaining 
matt work. It is important that the 
quantity of oil of vitriol, which is added. 
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18 correct. It is added because the action 
of the aq^ua lortis is very uncertain. 
Within a snort time it becomes so heated 
in actinff on the metals that it turns out 
only dun work, and pores or even holes 
A»e apt to be the result of the violent 
chemical action. If the aqua fortis is 
diluted with water the articles do not 
become bright, but tarnish. For this 
reason sulpniiric acid should be ased. 
This does not attack the metals; it only 
dilutes the aqua fortis and distributes the 
heat generated in pickling over a larger 
space. It is also much <meaper, and it 
ansorbs water from the aqua fortis and, 
therefore, keeps it in a concentrated state 
and yet distributed over the space. 

In the case of too much oil of vitriol 
the dilution becomes too ^eat and the 
goods are tarnished; if too little is added, 
the mixture soon ceases to turn out bright 
articles, because of overheating. On 
this experience are based the formulas 
given below. 

Dip the articles, which must be free 
from grease, into the pickle, after they 
have been either annealed and quenched 
in diluted sulphuric acid or washed out 
with benzine. Leave them in the dip- 
ping mixture until they become covered 
with a greenish froth. Then quickly 
immerse them in a vessel containing 
plenty of water, and wash them out weU 
with running water. Before entering 
the dipped .articles in the baths it is well 
to remove all traces of acid, by passing 
them through a weak soda or potassium 
cyanide solution and washing them out 
again. If the brightly dipped goods are 
to remain bright they must be coated 
with a thin spirit or zapon acquer. 

Following are two formulas for the 
pickle: 

I. — Aquafortis, 36® Be., 

by weight 

Oil of vitriol (sul- 
huric acid), 66® 
e., by weight . . 

Cooking salt, by 

volume 

Shining soot (lamp- 
black), by vol- 
ume 

II. — Aqua fortis. 40® Be., 

by weight 

Oil of vitriol, 66® 

Be., by weight . . . 

Cooking salt, b> 

volume 

Shining soot, by 
volume 


100 parts 

70 parts 
1) parts 

1} parts 
100 parts 
100 parts 
2 parts 
2 parts 


Matting or Deadening Pickle. — When, 
instead m brilliancy, a matted appear- 


ance is desired for metals, the article is 
corroded either mechanically or chemic- 
ally. In the 6rst case it is pierced with 
fine holes near together, rubbed with 
emery powder or pumice stone and tarn- 
ponnea. In the other case the corrosion 
IS effected in acid baths thus composed: 

Nitric acid of 36° Be., 200 parts, by 
volume; sulphuric acid of 56® BA, 200 
parts, by volume; sea salt, 1 part, by 
volume; zinc sulphate, 1 to 5 parts, by 
volume. 

With this proportion of acids the 
articles can remain from 5 to 20 minutes 
in the mixture cold; the prominence of 
the matt depends on the length of time 
of the immersion. The pieces on being 
taken from the bath have an earthy ap- 
pearance which is lightened by dipping 
them quickly in a brightening acid. It 
left too long the matted appearance is 
destroyed. 

Cotton Matt. — This matt, thus called 
on account of its soft shade, is rarely 
employed except for articles of stamped 
brass, statuettes, or small objects. As 
much zinc is dissolved in the bath as it 
will take. The pieces are left in it from 
15 to 30 minutes. On coming from the 
bath they are dull, and to brighten them 
somewhat they are generally dipped into 
acids as before described. 

Silver Matt. — Articles of value foi 
which gilding is desired are matted by 
covering them with a light coating of 
silver by the battery. It is known that 
this deposit is always matt, unless the 
bath contains too large a quantity of 
potassium cyanide. A brilliant silvering 
can be regularly obtained with electric- 
baths only by adding carbon sulphide. 
Four drachms are put in an emery flask 
containing a quart of the bath fluid and 
allowed to rest for 24 hours, at the end 
of which a blackish precipitate is formed. 
After decanting, a quart is poured into 
the electric bath for each quart before 
every operation of silvering. 

Dangers of Dipping. — The operation 
of dipping should oe carried out only in 
a place where the escaping fumes of hypo- 
nitric acid and chlorine can pass off 
without molesting the workmen, t. g., 
under a well-drawing chimney, prefer- 
ably in a vapor chamber, it sucfi an 
arrangement is not present the operator 
should choose a draughty place and pro- 
tect himself from the fumes by tying a 
wet sponge under his nose. Tne vapors 
are liable to produce very violent and 
dangerous inflammations of the respira- 
tory organs, coining on in a surprisingly 
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quick manner after one has felt no pre- 
vious injurious effect at all. 

COLORING METALS: 

See also Plating. 

Processes by Oxidation. — By heat: — 
Coloration of Steel. — The steel, heated 
uniformly, is covered in the air with a 
pellicle of oxide and has successively the 
lollowing colors: Straw yellow, blue (480® 
to 570® F.), violet, purple, water-green, 
disappearance of the color; lastly the steel 
redciens. For producing the blue read- 
ily, plunge the object into a bath of 25 
parts of lead and 1 part of tin; its tem- 
perature is sufficient for bluing small 
pieces. 

Bronzing of Steel. — I. — The piece to 
be bronzed is wet by the use of a sponge 
with a solution formed of iron perchlor- 
ide, cupric bulphate, and a nitric acid. 
It is dried in a stove at 86® F., then kept 
for 20 minutes over boiling water. It is 
dried again at 86® F., and rubbed with a 
scratch brush. 

This operation is repeated several 
times. 

Bronzing of Steel. — II. — Rust and 
grease are removed from the oWects 
with a paste of whiting and soda. They 
are immersed in a bath of dilute sul- 
phuric acid, and rubbed with very fine 
pumice-stone powder. They are then 
exposed from 2 to S minutes to the vapor 
of a mixture of equal parts of concen- 
trated chlorhydric and nitric acids. 

The object is heated to 570® to COO® F. 
until the bronze color appears. When 
cooled, it is covered with paraffine or 
vaseline while rubbing, and heated a 
second time until the vaseline or paraf- 
fine commences to decompose. The 
operation is repeated. The shades ob- 
tained are beautiful, and the bronzing is 
not changeable. By subjecting the ob- 
ject to the vapors of the mixture of chlor- 
hydric and nitric acids, shades of a light 
reddish brown are obtained. By aad- 
ing to these two acids acetic acid, beau- 
tiful yellow bronze tints are procured. 
By varying the proportion of these three 
acids, all the colors from light reddish 
brown to deep brown, or from light 
yellow bronze to deep yellow bronze, are 
produced at will. 

Bronzing. — III. — Under the name of 
Tuker bronze, a colored metal is found 
in trade which imitates ornamental 
bronze perfectly. It is obtained by de- 
oxidizing or, if preferred, by burnishing 
cast iron. A thin layer of linseed oil or 
of linseed-oil varnish is spread on. It is 
heated at a temperature sufficient for 


producing in the open air the oxidation 
of the metal. The temperature is raised 
more or less, according as a simple yel- 
low coloration or a deep brown is desired. 

Lustrous Black. — In a quantity of oil 
of turpentine, sulphuric acid is poured 
drop by drop, stirring continually until 
a precipitate is no longer formed. Then 
the whole is poured into water, shaken, 
decanted, and the washing of the pre- 
cipitate commenced again until blve 
litmus paper immersed in the water is 
no longer reddened. The precipitate 
will thus be completely freed from acid. 
After having drained it on a cloth, it is 
ready for use. It is spread on the iron 
and burned at the fire. 

If the precipitate spreads with diffi- 
culty over the metal, a little turpentine 
can be added. It is afterwards rubbed 
with a linen rag, soaked with linseed oil, 
until the surface assumes a beautiful 
lustrous black. This covering is not 
liable to be detached. 

Bluish Black. — Make a solution com- 
posed of nitric acid, 15 parts; cupric 
sulphate, 8 parts; alcohol, 20 parts; and 
water, 125 parts. Spread over the metal 
when well cleaned and grease removed. 
Dry and rub with linen rag. 

Black. — Make a solution composed of 
cupric sulphate, 80 parts; alcohol, 40 
parts; ferric chloride, 30 parts; nitric 
acid, 20 parts; ether, 20 parts; water, 
400 to 500 parts, and pass over the ob- 
ject to be blackened. 

Magnetic Oxide. — I. — A coating of 
magnetic oxide preserves from rust. 
To obtain it, heat the object in a fur- 
nace to a temperature sufficient to de- 
compose steam. Then inject from 4 to 
6 hours superheated steam at 1,100® F. 
The thickness of the layer of oxide 
formed varies with the duration of the 
operation. This process may replace 
zincking, enameling, or tinning. 

II. — A deposit of magnetic oxide may 
be obtained by electrolysis. The iron 
object is placed at the anode in a bath of 
distilled water heated to 170® F. The 
cathode is a plate of copper, or the ves- 
sel itself if it is of iron or copper. By 
electrolysis a layer of magnetic oxide i'.s 
formed. 

In the same way other peroxides may 
be deposited. With an altcaline solution 
of litnargt a brilliant black deposit of 
lead peroxide, very adherent, is obtained. 

The employment of too strong a cur- 
rent must be avoided. It will produce a 
pulverulent deposit. To obtain a good 
coating, it is necessary after leaving the 
objects for a moment at the opposite 
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pole, to place them at the other pole 
until the outside is completely reduced, 
then bring them back to I lie first place. 

Processes by Sulphuration. -—Oxidized 
Brown Color. — The object is plunged 
into some melted sulphur mingled with 
lampblack, or into a li(j|uid containing the 
flowers of sulphur mingled wkth lamp- 
black. It is drained and dried. The 
bronzing obtained resists acids, and may 
acquire a beautiful polish which has the 
appearance of oxidized bronze, due per- 
haps to the formation of ferric sulphide, 
a sort of pyrites remarkable for its beau- 
tiful metallic reflections and its resistance 
to chemical agents. 

Brilliant Black. — Boil 1 part of sulphur 
and 10 parts turpentine oil. A sulphur- 
ous oil is obtained of disagreeable odor. 
Spread this oil with the brush as lightly 
as possible, and heat the object in the 
flame of a.i alcohol lamp until the patina 
takes the tint desired. This process pro- 
duces on iron and steel a bruliant black 
patina, which is extremely solid. 

Blue. — Dissolve 500 drachms of hypo- 
sulphite of soda in 1 quart of water, and 
85 grains of lead acetate in 1 quart of 
water. The two solutions mingled are 
heated to the boiling point. The iron is 
immersed, and assumes a blue coloration 
similar to that obtained by annealing. 

Deposit of a Metal or of a Non-Oxi- 
dizable Compound. — Bronze Color. — 
Rub the iron smartly with chloride of 
antiinony. A single operation is not 
sufficient. It is necessary to repeat it, 
heating the object slightly. 

Black. — I. — Make a paste composed 
of eoual parts of chloride of antimony 
and linseed oil. Spread on the object, 
previously heated, with a brush or rag; 
then pass over it a coating of wax and 
brush it. Finally varnish with gum lac. 

^ II. — Prefiare a solution of bismuth chlo- 
ride, 10 parts; mercury chloride, 20 parts; 
cupric chloride, 10 parts; hydrochloric 
acid, 00 parts; alcohol, 50 parts; water, 
500 parts. Add fuchsine in sufficient 
quantity to mask the color. 

The mercury chloride is poured into 
the hydrochloric acid, and tne bismuth 
chloride and cupric chloride added; then 
the alcohol. Employ this mixture with 
a brush or a rag for smearing the object. 
The object may also be immersed in the 
liquid H it is well cleaned and free from 
grease. It is dried and afterwards sub- 
mitted to boiling water for half an hour. 
The operation is repeated until the 
'wished -for tint is obtained: then tl*e 
object ia passed into the oil bath aud 


taken to the fire without wiping. ^ The 
object may also be placed foi 10 minutes 
in boiling linseed oil. 

Brown Tint. — A solution is made of 
chloride of nierrurv, 'iO parts; cupric 
chloride, 10 parls; hydrnrhloric acid, 60 
parts: alcohol, 50 parts; uater, ,500 parts. 
The object is plunged into this solution 
after being well <‘lcanc<i. The solution 
may also be applied with a brush, giving 
two coats. It is after wartls put into hot 
water. The surface of the ohjiTt is cov- 
ered with a uniform layer of vegetable oil. 
It is placed in a furnace at a high tempera- 
ture, but not sufficient for carbonizing 
the oil. The iron is covered with a thin 
layer of brown oxide, wliich adheres 
strongly to the metal, and which can be 
beautifully burnished, prooucing the ap- 
pearance of bronze. 

Brilliant Black. — The process begins 
by depositing on the object, perfectly 
clean and free from grease, a layer of 
metallic copper. For this purpose the 
following sol u Lions arc prepared : (a) 
Cupric sulphate, 1 part; water, 16 parts. 
Add ammonia until complete dissolu- 
tion. (6) Chloride of tin, I part; water, 
2 parts: and chlorhydric acid, 2 parts. 
The object is immersed in solution 6, 
and afterwards in solution a. In this 
way there is deposited on the iron a very 
adherent coaling of copper. J'lie object, 
wa'sjicd with water, is afterwards rubbed 
with sulphur, or immersed in a solution 
of ammonimn sulplili ydrale. A did/ black 
coating of cupric sulphitlc is protluecd, 
which becomes a brillijiit black by burn- 
ishing. 

Blue Black. — The iron object is first 
heated according to the previous recipe, 
but the copper is converted into cupric 
sulphide, not by a sidphhydrate, but by 
a hyposulpliilc. It is sufficient to dip 
the coppered object into a solution of 
sodium hyposulphite, acidulated with 
chlorhydric acid and raised to the tem- 
perature of 17.>° to 11)5° F. 

Thus a blue-black coating is obtained, 
unchangeable in air and in water. After 

f iolishing, it has the color of blue steel. 

t adheres strongly enough to resist the 
action of the scratch brush. 

Deposition of Molybdenum. — Iron is 
preserved from rust by covering it with 
a coating of molybdenum, as followsi 
Water, 1,000 parts; ammonium molyb- 
date, 1 part; ammonium nitrate, 15 to 
20 parts. Suspend the object at the 
negative pole of a battery. IMie current 
ought to have a strength of 2 to 5 am 
peres per cubic decimeter. 

Depositor Manganese* Peroxiae. — Thi 
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^on or steel is first covered with a coat* 
ing of manganese peroxide by immer* 
aing as an anode in a bath containing 
about 0.05 per cent of chloride or sul- 
phate of manganese and from 5 to per 
cent of ammonium nitrate. The bath is 
electrolyzed cold, making use of a cath- 
ode of charcoal. Feeble currents (1 or 

2 amperes) produce an adherent and 
unchangeable deposit. 

Bronzing of Cannon. — Prept^ a solu- 
tion of ferric chloride of density 1.281, 
14 parts; mercury chloride, 3 parts; fum- 
ing nitric acid, 3 parts; cupric sulphate, 

3 parts; water, 80 parts. Give to the 
piece of ordnance 2 or 3 coalings of the 
solution, taking care always to scratch 
the preceding layer with a steel brush 
before spreading the second. Afterwards, 
the object is plunged in a solution of 

F otassium sulpnide in 900 parts of water. 

t is left in this for 10 days. It is removed 
bv washing with soap and hot water. 
1 ne object is rinsed, dried, and finally 
brushed with linseed-oil varnish. 

Green Bronzing. — Dissolve 1 part of 
acetate of silver in 20 parts of essence of 
lavende*; coat the surface of iron with 
this liquid by means of a brush and raise 
tlie temperature to 202® F. A brilliant 
green color is developed on the surface. 

Coating on Steel Imitating Gilding. — 
The object is first covered by the gal- 
vanic method by means of a solution of 
cyanide of copper and potassium, then 
covered clectrolylically with a thin de- 
posit of zinc. It is dried and cleaned 
with a little washed chalk and finally 
immersed in boiling linseed oil. The 
surface of the piece after a few seconds, 
at a temperature of 3 10'^ F., appears as if 
there had been a real [lenetration of c<*p- 
per and zinc; that is to say, as though 
there were a formation of tombac. 

Bronzing of Cast Iron. — The piece, 
when scraped, is coppered with the fol- 
lowing bath: Cupric chloride, 10 parts; 
hydrochloric acid, 80 parts; nitric acid, 
10 parts. It is rubbed with a rag and 
wasned with pure water, and then 
rubbed with the following solution: Am- 
monium chlorhydrate, 4 parts; oxalic 
acid, 1 part; water, 30 parts. 

Gilding of Iron and Steel. — Chloride 
of gold is dissolved either in oil of tur- 
pentine or in ether, and this solution i.s 
applied with the brush on the metallic 
surface, after being perfectly scraped. 
It is allowed to dry, and then heated 
more or less strongly for obtaining the 
necessary adherence. When it is dry 
the gilding is burnisbed. 


Process by Deposit of a Color or 
Vamish. — Beautiful colorations, resis- 
tive to light, may be given to metals by 
the following method: 

The metallic objects are immersed in 
a colorless varnish with pyroxyline, and 
dried in a current of hot air at 176® F. 
When the varnish is sufficiently dry, the 
objects are bathed for a few minutes in a 
2 per cent alcoholic solution of alizarine 
or of a color of the same group. By 
washing with water the yellowish color 
covering the object on coming from the 
coloring bath passes to the golden red. 

Coloring Copper. — To redden copper 
hang it from a few minutes to an hour, 
according to the shade wanted, in a 5 to 10 
per cent solution of ferrocyanide of po- 
tassium in water. By adding a little 
hydrochloric acid to the solution the 
color given to the copper may be made to 
as.sume a purple shade. On removing 
the copper, dry it in the air or in fine saw- 
dust, rinse, and polish with a brush or 
chamois leather, after drying it again. 

Coloring Brass. — To redden brass, dip 
in soliilioii of 5 ounces of sulphate of 
copper and 6 to 7 ounces of perman- 
ganate of potash in 500 ounces of water. 

To blue copper or brass any one of the 
following recipes may be used: 

I. — Dip the arti<*le in a solution of 2 
ounces or liver of sulphur and 2 ounces 
of chlorate soda in 1 .000 ounces of water. 

II. — Dip the article in a solution of 
ferrocyanide of potassium very strongly 
acidulated with hydrochloric Acid. 

III. — Stir the arliclc about constantly 
ill a solution of liver of sulphur in 50 
tunes its weight of water. 

Fusion Point of Metals. — The point 
of fusion of common metals is as follows: 
Antimony, 80S® F.; aluminum, 1,160® F.; 
bismuth, 517® F. ; copper, 1,931° F.; gold, 
1,913® F.; iron, 2,912° F.; lead, 850® F.; 
nickel, 2,642° F. ; plafiiiiim, 3,225° F.; 
silver, 1,750® F.; tin, 55 l°F.; zinc, 812® F. 
Mercury, which is normally fluid, con- 
geals at 38® below zero, F., this being it« 
point of fusion. 

To Produce Fine Leaves of Metal. — 
The metal plate is laid between parch- 
ment leaves and beaten out with ham- 
mers. Although films obtained in this 
manner reach a high degree of fineness, 
yet the mechanical production has its 
limit. If very fine films are desired the 
galvano-plastic precipitation is employed 
in the following manner. 

A thin sheet of polished copper is en- 
tered jn the bath and connected with tiiv 
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dectric conduit. The current precipi- 
tates sold on it. In order to loosen it. 
the gilt copper plate is placed in a solu- 
tion of ferric cnloride. which dissolves 
rhe copper and leaves the gold behind. 
In this manner gold leaf can be ham- 
mered out to almost incredible thinness. 

METAL FOIL. 

Tin foil is the most common foil used* 
being a combination of tin, lead, and 
copper, sometimes with properties of 
other metals. 



I 

II 

III 


Per cent 

Per cent 

Per cent 

Tin.... 

. 97.60 

98.47 

96.21 


... 2.11 

0.38 

0.95 

. . 0.04 

0.84 

2.41 

Iron . . 

0.11 

0.12 

0.09 

Nickel.. . 



0.30 

I is a mirror foil; III is a tin foil. 

Tin Foils for Capsules. — 




I 

II 


Per cent 

Per cent 

Tin 



20 

22 

Lead 


80 

77 

Copper. . 




1 

Tin Foils for Wrapping Cheese, 

> etc. — 


I 

II 

III 


Percent Percent 

Per cent 

Tin 

97 

90 

92 

Lead 

2.5 

7.8 

7 

Copper. . . 

0.5 

0.2 

1 

Tin Foils, 

for Fine Wrapping, 

I and II; 

for Tea Boxes, III.- 

— 



I 

II 

III 


Per cent 

Per cent 

Per cent 

Tin 

60 

65 

40 

Lead 

40 

35 

58,5 

Copper. . , 



1.5 

Imitation Gold Foils.- 

- 



Deep 

gold 

Pure 

Pale 


gold 

gold 


Per cent Per cent 

Per cent 

Copper. . . 

. . 84.5 

78 

76 

Zinc 

15.5 

22 

14 


Deep 

Deep 

gold 



gold 

Gold 


Per cent 

Per cent 

Per cent 

Copper. . . 

91 

86 

83 

Zinc . . . . 

9 

14 

17 



dark 

pale 


reddish 

yellow 

yellow 


Imitation Silver Foil. — Alloy of tin and 
zinc: harder than tin and softer than zinc: 
Zinc, 1 part; tin. 11 parts. 

To Attach Gold Leaf Permanently. — 
Dissolve 6nely cut isinglass in a little 
water- vuth moderate heat, which must 


not be increased to a Ixiil, and add aa 
much nitric acid as has been used of the 
isinglass. The adhesive will not penetrate 
the cardboard or paper. 

MILDEW: 

To Prevent Sails on Small Boats 
and Yachts from Mildewing. — To each 
gallon of water add pound of slaked 
lime and allow this to stand for half an 
hour before using. In preparing a solution 
of lime water the important thing to do is 
to make certain that there Is an excess of 
lime. Lime is only slightly soluble in 
water and it is necessary to make certain 
that the water has dissolved all the lime 
it is capable of doing. The sails are 
dipped in the lime water and allowed to 
dry. The process should be repeated 
each season. 

MICROPHOTOGRAPHS 

See Photography. 

MILK: 

See also Foods. 

Determining Cream. — An apparatus 
for determining cream in milk consists 
of a glass .cylinder having a mark about 
half its height, and a second mark a little 
above the rirst. The milk is added up to 
the lower mark, and water up to the 
second. The amount of water thus 
added is about one-fourth the volume of 
the milk, and causes the cream to rise 
more quickly. The tube is graduated 
between the two marks in percentages of 
cream on the undiluted milk. A vertical 
blue strip in the side of the cylinder aids 
the reading of the meniscus. 

Formaldehyde in Milk, Detection of. — 
To 10 parts of milk add 1 part of fuchsine 
sulphurous acid. Allow to stand 5 min- 
utes, then add 2 parts of pure hydro* 
chloric acid and shake. If formalde- 
hyde is not present, the mixture remains 
yellowish wnite, while if pre.scnt a blue- 
violet color is produced. This test will 
detect 1 grain of anhydrous formalde- 
hyde in 1 quart of milk. 

Malted Milk. — To malt milk, add the 


following: 

Powdered malt. 1 ounce 

Powdered oat meal. . . 2 ounces 

Sugar of milk. ... 4 ounces 

Roasted flour 1 pound 


Milk Extracts. — The.se are made from 
skimmed milk freed from casein, .sugar 
and albumen, and resemble meat ex- 
tracts. The milk is slightly acidulated 
with phosphoric or hydrochloric acid, 
and evanorated in vacuo to the conais- 
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Mcy of thick synip. During the crys- 
tallizatu>a of the sugar, the liquid is 
sterilized. 

Modiflcatioii of Milk for Infants. — 
For an ill child note the percentages of 
milk taken; decide, if indigestion is 
present, which ingredient of the milk, fat 
or proteid, or both, is at fault, and make 
formula accordingly. 

After allowing the milk to stand 8 
hours, remove ^tne top 8 ounces from a 
quart jar of 4 per cent fat milk by means 
of a dipper, and count this as per cent 
fat cream. Count the lowest 8 ounces of 
the quart fat-free milk. From these the 
following formula may be obtained, 
covering fairly well the different per- 
centages required for the different pe- 
riods of life. 


Ftrst Week. 


12 per cent cream. Fat-free milk. 

Fat 

. 2.00 

Cream . . . 3J 

oz. 

Sugar. . 

. 5.00 

Milk li 

oz. 

Proteids . 

. 0.75 

Milk sugar 2 

meas. 


Second Week. 


Fat. . 

. 2.50 

Cream ... 44 

oz. 

Sugar 

. .6.00 

Milk 1} 

oz. 

Proteids . 

. 1.00 

Milk sugar 24 

meas. 


Third Week. 


Fat 

. 3.00 

Cream .... 5 

oz. 

Sugar . 

. 6.00 

Milk 1 

oz. 

Proteids . 

. 1.00 

Milk sugar. 2J 

meas. 


Four to Sir Weelcfi. 


Fat. ... 

. 3..50 

Cream .... 5} 

oz. 

Sugar. . . 

. 0.50 

Milk . ..11 

oz. 

Proteid.s. 

. 1.00 

Milk sugar 2 4 

meas. 


Sit to Eight Weeks. 


Fat.. . 

3.50 

Cream .... 5 J 

oz. 

Sugar 

. 6.50 

Milk ... .31 

oz. 

Proteids. 

. 1.50 

Milk sugar 2} 

meas. 


Two to Four Months. 


Fat. . . . 

. 4.00 

Cream .... OJ 

oz. 

Sugar. . 

7.00 

Milk 2J 

oz. 

Proteids. 

. 1.50 

Milk sugar 2^ 

mea.s. 


Four to Eight Months. 


Fat.. . 

4 00 

Cream ... 6J 

07 .. 

Sugar. . 

7.00 

Milk. .. 4J 

oz. 

Proteids . 

. 2.00 

Milk sugar 2^ 

meas. 

Eight to Nine Months. 


Fat.. . 

. 4.00 

Cream . . . 6J 

oz. 

Sugar . 

. 7.go 

Milk 74 

oz. 

Proteids. 

. 2.50 

Milk sugar 2 

meas. 


Ntne to 

Ten Monttis. 


Fat.. . 

. 4.00 

Cream 6 } 

oz. 

Sugar . . . 

. 7.00 

Milk.... lOi 

oz. 

Proteids . 

. 3 00 

Milk sugkr 14 

mens. 


Ten to Twelve Monthe. 

Fat 4.00 Cream 6} oz. 

Sugar 5.00 Milk oz. 

Proteids.. 3.50 Milk sugar 4 meas. 

After Twelve Monthe. 

Unmodified cow*s milk. 

Pasteurization of Milk. — In order to 
make milk safe for human consumption 
it is necessary to destroy any harmful 
bacteria which may be present. By far 
the most widely used method is one of 
heat treatment or pasteurization named 
after its inventor Pasteur. 

There are two methods of pasteurizing 
milk, one known as the ‘‘flash” process 
and the other the “holder” process. 

In the first method the milk is heated 
to a temperature of 160 to 165” F. for 
about 1 minute, cooled to about 40” F,» 
bottled and placed in refrigerator. In 
the “holder” process the milk is heated 
and kept at a temperature of about 140” 
F. for 30 minutes, cooled as before and 
bottled. 

Pasteurized milk is less easily digested 
by infants as the enzymes which it con- 
tains are destroyed. 

The second method is preferable In 
that the milk does not acquire the 
“cooked” taste and the enzymes are not 
as readily destroyed as in the “flash” 
method which uses a higher temperature* 

Milk Substitute. — Diamalt is a thick 
syrupy mass of pleasant, strong, some- 
what sourish odor and sweetish taste, 
which is offered as a substitute for milk. 
The preparation has been analyzed. Its 
specific gravity is 1.4826; the percentage 
of water fluctuates between 24 and 28 
per cent; the amount of ash is 1.3 per 
cent. There are present: I..actic acid, 
0.718 to 1.51; nitrogenous matter, 4.68 
to 5.06 per cent; and constituents rich in 
nitrogen, about 68 per cent. The latter 
consist principally of maltose. Dissolved 
in water it forms a greenish-yellow mixt- 
ure. Turhidness is caused by starch 

f grains, yeast cells, bacteria, and a shape- 
css coaguluni. 

MILK AS A SUBSTITUTE FOR CELLU- 
LOID, BONE, AND IVORY: 

Sec Casein. 

MILK, CUCUMBER: 

See Cosmetics. 

MILK OF SOAP; 

See Cleaning Preparations and Meth- 
ods, under Miscellaneous Methods. 

MINARGENT: 

See Alloys. 
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MDIERAL WATERS: 

See Waters. 

MinOFOR HETAL: 

See Alloys. 

HniT CORDIAL: 

See Wines and Liquors. 

Mirrors 

(See also Glass.) 

Mirror Silvering. — Mirror silvering is 
sometimes a misnomer, inasmuch as the 
coating applied to glass in the manu- 
facture of mirrors does not always con- 
tain silver. In formula 1 it is an amal- 
gam of mercury and tin. 

I. — A sheet of pure tin foil, slightly 
larger than the glass plate to be silvereci, 
is spread evenly on a perfectly plane 
stone table having a raised edge, and is 
well cleaned from all dust and impurity. 
The foil must be free from the slightest 
flaw or crack. The tin is next covered 
uniformly to a depth of J of an inch 
with mercury, preference being given by 
some to that containing a smd!i p’*opor- 
tion of tin from a previous operation. 
The glass plate, freed from all dust or 
grease, and repolished if necessary, is 
then carefully slid over the mercury. 
This part of the work rcc^uires skill and 
experience to exclude all air bubbles, and 
even the best workmen are not successful 
every time. If tliere is a single bubble or 
scratch the operation must be pepeated 
and the tin foil i<s lost; not a small expense 
for large sizes. When this step has been 
.satisfactorily accomplished the remaindc/ 
is easy. The glass plate is loaded with 
heavy weights to press out the excess of 
mercury which is collected and is used 
again. After *24 hours the mirror is 
lifted from the table and placed on edge 
against a wall, where it is left to dram 
well. 

II. — Solution No, 1 is composed as 
follows: To 8 ounces of distilled water, 
bought to a boil, add grains of silver 
nitrate and 12 grains of Ilochelle salts. 
Let it come to a boil for 6 to 7 minutes; 
then cool and filter. 

Solution No. 2 is made as follows: 
Take 8 ounces of distilled water, and 
into a small quantity poured into a tum- 
bler put 19 grains of silver nitrate. Stir 
well until dissolved. Tbcn add several 
drops of 26^ ammonia until the sojution 
becomes clear. Add. IG grains nioie of 
nitrate of silver, stirring well uniil di.«- 
solved. Add balance of distilled water 
and filter. The .filtering must be done 
through a glass funnel, in which the 


filter paper is plavea. The solution must 
be stirred with a glass rod. Keep the 
solutions in separate bottles marked No. 
1 and No. 2. 

Directions for Silvering: Clean the 
glass with ammonia and wipe with a 
wet chamois. Then take half and half oi 
the two solutions in a graduating glass, 
stirring well with a glass rod. Pour the 
contents on the middle of the glass to be 
silvered. It will spread over the surface 
of itself if the glass is laid flat. Leave it 
until the solution precipitates. 

Silvering Globes. — The insides of globes 
may be silvered, it is said, by the follow- 
ing methods: 

I. — Take J ounce of clean lead, and 
melt it wuth an equal weight of pure tin; 
then immediately add ^ ounce of bismuth, 
and carefully skim off the dross; remove 
the alloy from the fire, and before it 
grows cold add 5 ounces of mercury, and 
stir the w'hole well together; then put the 
fluid amalgam into a clean glass, and it 
is fit for use. AVhen this amalgam is 
used for silvering, it should be first 
strained through a linen rag; then gently 
pour some ounces of it into the globe in- 
tended to be silvered; the alloy should be 
poured into the globe by means of a 
paper or glass funnel reaching almost to 
the bottom of the globe, to prevent it 
splashing the sides; the globe should be 
turned every way very slowly, to fasten 
the silvering. 

II. — Make an alloy of 3 ounces of 
lead, 2 ounces of tin, and 5 ounces of 
bismuth. Put a portion of this alloy 
into the globe and expose it to a gentle 
heat until the compound is meltetl; it 
melts at 197° F. ; then by turning the 
globe slow'ly round, an equal coating 
may be laicf on, which, when cold, bartl- 
ciis and firmly adheres. 

Resilvering Mirrors — If mirrors coated 
with amalgam become damaged they 
may sometimes be succe.ssfiilly repaired 
by one of the following processes: 

I. — Place the old mirror in a weak 
solution of nitric acid — say 5 per cent — • 
which immediately removes the silver, 
Rin.se it a little, and then clean very thor- 
oughly with a pledget of cotton-wool and 
a mixture of whiting and ammonia. 
Rouge will’answer in place of whiting, or, 
as a last extreme, finest levigated pumice, 
first applied to a waste glass to crush 
down any possible grit.' This cleaning 
is of the utnio.st importance, as upon its 
thoroughness depends eventual succe.ss. 
Front, back, and edges must alike be 
left in a state above suspicion. The 
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plate IS then itgftifi flowed with weak acid» 
rinsed under the tap, then flowed back 
and front with distilled water, and kept 
immersed in a glass-covered dish of dis- 
tilled water untd the solutions are ready. 

The depositing vessel is the next con- 
sideration, and it should be realized that 
unless most of the silver in the solution 
finds its way on to the face of the mirror 
it were cheaper that the glass should be 
sent to the professional mirror- maker. 
The best plan is to use a glass dish al- 
lowing a inch margin ml round the 
mirror, inside. Ilut such a glass dish is 
expensive, having to bo made specially, 
there being no regular sizes near enough 
to 4x7 or 8x5 (usual mirror sizes). If 
too large, a dish must perforce be used, 
the sides or ends of which should be filled 
up with sealing wax. Four strips of glass 
are Icraporarily bound together with 2 
or 3 turns of string, so as to form a hol- 
low square. Ihe side pieces are i inch 
longer outside, and the end pieces J inch 
wider than the mirror glass. This frame 
is placed in about the center of the dish, 
moistened with glycerine, and the molten 
wax flowed outside of it to a depth of 
about } of an inch or more. For econ- 
omy’s sake, good ‘‘parcel wax’* may be 
used, but best red sealing wax is safer. 
This wax frame may be used repeatedly, 
being cleaned prior to each silvering 
operation. It is the only special :n>- 
pliunce necessary, and lialf an lionr is a 
liberal time alUiwanee for making it. 

Use a stock solid ion of silver nitrate of 
the strength of "25 grains to 1 ouikc of 
distilled water: Take "i drachms of sib 
ver nitrate slock sol ii I ion and con\crt it 
to ammonia nitiate. liy adding ammonia 
drop by drop nnlil llie prcci[)ilate is re- 
dissolvcd Atld 3?. ounces of distille<l 
W’alcr. 

In another measure take 80 drops 
(approximately 7 1 minims) of 40 per eent 
formalin. Pour the solution of animo- 
nio nitrate of silver into the rnea.sur«* con- 
taining the formalin, then hack in;o the 
original measure, and finally into the 
dish containing the glass to he silvered. 
This should be done rapi<lly, and the 
dish containing the mirror well rocke<! 
until the silvering is complete, wliich may 
be ascertained by the preeinitalion of a 
black, flocciilcnt deposit, and tiic clearing 
of tlic solution. 'I'he adual process of 
silvering tak»'s about 2 minutes. 

Cleanliness tliroiigliout is of the great- 
est iniporlancc. '^I'lie vessels in whieh 
the solutions ar(* mixed .sliuiibl be well 
rinsed with a solution of bieliromate of 
potash and sulphuric acid, then washed 
out three or four times under the lap, and 


finally with distilled water. For cleans- 
ing, dip the glass for a short time in a 
solution of bichromate of potash, to 
which a little sulphutic acid is added. 
The glass is afterwards well rinsed for a 
minute or two under the tap, hooded 
with distilled water, and dried with a 
clean linen cloth. A little absolute 
alcohol is then rubbed on with a soft 
linen handkerchief, which is immediate!/ 
rolled into a pad and used for well polish 
ing the surface. The cleaning with al 
cohol is repeated to avoid risk of failure 

After the mirror has been silvered 
hold it under the tap and allow water to 
flow over it for about 3 minutes. Rinso 
it with distilled water, and stand it ujp 
on edge on blotting paper. TVhen it is 
quite dry take a pad of very soft wash* 
leather, spread a small quantity of finest 
opticians^ rouge on a sheet of clean glass, 
and well coat the pad with rouge bj 
polishing tlie sheet of glass. A minute- 
quantity of rouge is sufficient. After- 
wards polish the mirror by gently rubbing 
the surface with the pad, using a circulai 
stroke. 

It will be seen that with this process it 
is unnecessary to suspend the mirror in 
the silvering solution, as usually recom- 
mended. 1 he mirror is laid in the dish, 
which is a distinct advantage, as the 
progress of the silvering may be watched 
until complete. The film also is much 
more robust than that obtained by the 
older methods. 

II. — Clean the bare portion of the 
glass by rubbing it gently with fine cot- 
ton, taking care to remove any trace of 
dust ami grease. If this cleaning be not 
done very carefully, defects will appear 
around the place repaired. Wil^i the 
j>oint of a penknife cut upon the bock of 
another looking gla.ss around a portion of 
the silvering of the required form, but a 
little larger. Upon it place a small drojp 
of incrciiry; a iVop the size of a pin^s 
head will be snflicient fora surface equal 
to the si/c of the nail. The mercury 
spreails immediately, penetrates the 
amalgiiin to w here it was cut off with the 
knife, and the required piece may be 
now lifted ami removed to the place I® 
repairciL This is the most difficult part 
of the operation. Then press lightly the 
renewed portion with cotton; it hardens 
almost immediately, and the glass pre- 
sents the same appearance. 

Clouding of Mouth Mirroia. — Br 
iiicaiis of tlie finger, slightly nioistened, 
apply film of .soap of any brand or kind 
to the mirror; then rub this off with a 
cleau. Iry cloth; the mirror will be aa 
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bright and clear as ever. Breathing on 
it will not affect its clearness and the 
mirror doea not suffer from the opera- 
tion. 

Ma^ic Mirrors. — Among the many 
amusing and curious articles which the 
amateur mechanic can turn out, metallic 
mirrors having concealed designs^ on 
them, and which can be brought into 
view by breathing on the polished sur- 
face, are both funny and easy to produce. 
To produce steel mirrors either tough 
bronze or good cast mottled iron discs 
should be used, and the design should be 
on the bottom of the cast disc, as this is 
the soundest and densest part of the 
metal. The method of^ worKing is dif- 
ferent with bronze and iron, ana bronze 
will be dealt with first. 

The cast disk of bronze should be 
turned up level on both sides, and the 
edges should be turned or shaped up, the 
metal being about half an inch thick. 
On the side which was at the bottom in 
casting, a line should be drawn to allow 
for working up the border or frame of 
the mirror, ana on the rest of the smooth 
surface the design should be drawn, not 
having too^ much detail. It is best to 
mark the lines with a sharp scriber, to 
prevent their effacement during working. 
When the disk is marked out, it should 
be laid on a smoothly planed iron block, 
and the lines punched to a depth of about 
i inch, a punch with round edges being 
used. Then the disk should be turned 
down to just below the surface of the 
punched-in metal, and the border or edge 
Formed, finishing smoothly, but without 
burnishing. The back can be turned 
down ana, with the outer edge, bur- 
nished; but the inside of the edge and 
the face of the mirror should be polished 
with fine abrasive powder, and finished 
with fine rouge. When dry, the mirror 
will appear eaually bright all over; but 
when oreathca on the design will show, 
again disappearing as the moisture is 
removed. The metal punched in will be 
more dense than the rest of the surface, 
and will also be very slightly raised, this 
being imperceptible unless the polishing 
has been too long continued. 

With iron mirrors a good mottled iron 
must be used, selecting hematite for pref- 
erence; but in any case it must be chill- 
able metal. Preferably it should be 
melted in a crucible, as this causes the 
least change in the metallic content, and 
as the metal can made hot and fluid, 
it works well. The design must be 
. worked out in irgn of about ^ inch ir 
thickness, and muss be level. a« it has to 


touch the molten metal in the bottom of 
the mold. If preferred, the design may 
be cast and ground flat, but this depends 
largely on the design. The chill pattern 
should be coated with plumbago, and in 
molding the disk pattern of about I inch 
in thickness should be laid on a board, 
and on this the design — chill — should 
be placed, and the mold should be 
rammed up from the back in the ordinary 
manner. The casting should be allowed 
to get cold in the mold, and should then 
be removed and dressed in the usual way. 
It should then be ground bright all over 
on emery wheels of successively finer 
grades, and the mirror surface should be 
buffed and polished until a steely mirror 
surface is produced. With a good mot- 
tled iron the chilled design will not show 
until the surface is breathed on or rubbed 
with a greasy rag, but will then show 
clearly. 

MIRROR ALLOYS; 

See Alloys. 

MIRRORS, FROSTED: 

See Glass. 

MIRROR-LETTERING : 

See Lettering. 

MIRROR POLISHES: 

See Polishes. 

MIRRORS, TO CLEAN: 

See Cleaning Preparations and Meth- 
ods. 

MIRRORS, TO PREVENT DIMMING 
OF: 

See Glass. 

MIRROR VARNISH: 

See Varnishes. 

MITE KILLER: 

See Insecticides. 

MIXING STICKS FOR PAINT: 

See Paint. 

MODELING WAX; 

See Wax, Modeling. 

MOISTURE; 

See Insulation 


MOLDS: 

Sec also Casting and Matrix. 

Molding Sand. — A high grade of mold- 
ing sand should be fat, i. e., strongly 
mixed with clay. NaturaJIy the molds ^ 
this sand should be employed only in 
a perfectly dry state. The fat molding 
sand is prepared artificially from quartz 
sand (fine sprinkling sand), fat clay, fres 
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from lime and ferric oxide (red ocher). 
The molding sand is fixed by breaking 
up the loose pieces in which it is partly 
dug; next it is passed through a fine sieve 
and mixed up to one-third of its volume 
with charcoal dust, or, better still, with 
lampblack, which, owing to its looseness 
and fatness, does not detract so much 
from the binding qualities of the sand. 
The utility of the sand may be tested by 
ressing the finger into it, whereupon the 
ne lines of the ^ skin should appear 
sharply defined; its binding power is 
ascertained by dropping a lump pressed 
together with the nand from a hciglit, 
which is increased until it breaks. 


MOLDS OF PLASTER: 

See Plaster. 

MOLES: 

See also Warts. 

Lunar caustic is frequently used to 
remove warts and moles. It should be 
wrapped in tin foil or placed in a quill so 
that it will not touen the bare flesh. 
Moisten the raised surface and touch 
with the caustic night and morning. 
Successive layers of skin will dry up and 
peel off. When on a level with the sur- 
rounding flesh apply a healing ointment. 
Let the last crust formed drop without 
touching it. Unless carefully done this 
process may leave a white scar. 

A simple remedy for warts consists in 
welling and rubbiijg them several times 
a day in a strong solution of common 
washing soda. The electric treatment, 
however, is now the most popular. 


MORDANTS: 

See also Dyes. 

Mordant for Cement Surfaces. — Take 
./reen vitriol and dissolve it in hot water. 
If the cement is rather fresh add 1 part 
d vinegar for each part of green vitriol. 
. iJest .suited, however, is triple vinegar 
(vinegar containing ^ J per cent of acetic 
\cid), which is alone sufficient for well- 
Iried places For such surfaces that 
ftave been smoothed with a steel tool and 
have hardly any pores, take alcohol, 1 
part, and green vitriol, 10 parts, aud 
apply this twice until the iron has ac- 
quired a yellowish color. This mordant 
forms a neutral layer between cement 
and paint, ard causes the latter to dry 
well. 


Mordant for Gold Size. — A mordant 
for gold size gilding thiit has been thor 
oughly tested and found to be often pref- 
erable to the .sliellac-mixtHl article, is 
prepared from yolk of egg ami glycerine, 
rile yolk of an egg is twirled in a cup 
and up to 30 drops of glycerine are added 
to it. The more glycerine added, the 
longer the inor<laiit will lake to dry. Or 
else an e(jiial portion of ordinary syrup 
is mixed with the yolk of egg. Same 
mu.*jt be lliiidy licpiid. If the lna^s be- 
comes too tough it is warmed a little or 
tl). lined Avilh a few diops of warm wiitcr. 
A single applnaliori is suflieient. Nat- 
urally, this style of gilding is only prac- 
ticable indoors; it cannot with.^Land the in- 
fluenc*e of moisture. 

MORTAR, ASBESTOS. 

Asbcsto.s mortar consists of a mixture 
of asbestos with 10 per cent of wliitf 
lime. Ckiiiadian asbestos is g« nerafi/ 
used, which Ls composed of SO per cent 
of asbestos and per cent of serpen- 
tine. The asbestos is ground and the 
coarse powd* r used for the first rough 
cast, wlnle tl e finer uiateriai is employed 
for the sc 'ond top-plastering This 
mortar Ls highly lirc-rcsisting and water- 
proof, is only half as heavy as eement 
mortar, and tough enough to admit o| 
nails being driven in without breaking it- 

MOUNTANTS: 

See also Adhesive and Photography. 

Mounting Drawings, Photos, etc., 
upon Fine Pasteboard. — It frequently 
happens tluit the pasteboard will wavp 
toward the face of the picture; even if 
left in a press till the gluing medium is 
perfectly dry. This fault caa be obvi- 
ated by moistening the back of the paste- 
board moderately with .a sponge, and, 
while this is still wet, pa.sting the picture 
on with good, thin glue. If moistening 
the pasteboard is impracticable (wiW^ 
sensitive drav/ings, paintings, etc.), 
paste which has been pressed through a 
fine cloth is rubbed on, always in the 
same direction, and the picture is care- 
fully and evenly pressed on. Then 
bend the pasteboard backward in a wide 
semicircle, and place it t>i*twecn twa 
heavy ob jects on the table. AfU-r .i few 
hours, AA'licn tin*, ])ijste 1*5. dry. 

put the picrufO fl»)wji flat ami load jiro 
portionately. Papers of i. rge 
wtiieh cannot conveniently In placet* 
between two uiijeets, ;»re '' d up, 

and twine is scrctciicd thus 

keeping them 
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Mounting Prints on Glass. — ^Take 4 
ounces of gelatin; soak y 2 hour in cold 
water; then place in a glass jar, adding 
16 ounces of water; put the jar in a large 
dish of warm water and dissolve the gel- 
atin. When dissolved pour in a shal- 
low tray; have the prints rolled on a 
roller, albumen side up ; take the print by 
the corners and pass rapidly through the 
gelatin, using great care to avoid air 
hubbies. Squeeze carefully onto the 
glass. The better ihe quality of glass, 
the finer the effect. 

MUD CREAM — COMPLEXION 
CLAY: 

I. Mix well together the following: 

4 ounces powdered and sifted 
modelling clay 
1 ounce calamine powder 
1/2 ounce of oxide of zinc 
ounce of infusorial earth 

7 grains benzoate of soda (rub- 

bed to a fine powder) 

These ingredients are sifted and rub- 
bed to a fine powder in a mortar and 
pestle and worked to make a uniform 
thick paste with the addition of two 
ounces of witch hazel, one ounce of 
glycerine and sufficient water to obtain 
the desired consistency. The container 
should be sealed to avoid contact with 
the air. 

DIRECTIONS FOR USING THE 
MUD PACK: 

Massage the face lightly with cold 
cream and wipe off before applying the 
pack. The pack can be left on the face 
imtil it has hardened like a mask. Then 
remove it gently with the aid of warm 
virater and a soft wash cloth. After this 
apply gently, a good cold cream to sooth 
the skin. A face pack can be used about 
*liree times a week with good results. 

IL 

14 ounces powdered Fuller’s earth 
6 drachms glycerine 
6 ounces and 6 drachms tincture 
of benzoin 

8 drachms petitgrain oil 

4 ounces water (or enough to 
make a paste) 

ni: 

‘2 pounds Fuller’s earth 
1 ounce Kaolin 
1 drachm benzoate of soda 
4 ounces distilled water 
10 ounces greaselcss cream 
25 drops perfume oil 

Dissolve the benzoate of soda in the 
water (heated to about 180® F). To the 
Fuller’s earth add the perfume oil, drop 
by drop, mixing it wclL Then add the 


benzoate of soda solution to the Fuller’ 
earth and Kaolin mixture and if neces- 
sary, add a little more water to make it 
into a thick paste. To this add about ^ 
as much greaseless cream as you have 
paste and then mix thoroughly. 

IV. 

4 ounces magnesium sulphate 

2 ounces powdered alum 

2 drachms menthol crystals 
28 ounces Kaolin 

4 ounces glycerine 

2 ounces hydrogen peroxide 

Juice from four medium sized 

lemons 

1 pint distilled water 
Dissolve the magnesium sulphate, pow- 
dered alum and menthol crystals in the 
distilled water (heat a little). Mix well 
together the other ingredients. Gradually 
add the first mixture and bring the whole 
to a boil. Remove then from fire and 
add if desired about 25 drops of a per- 
fume oil. If the mixture is too thlcx it 
can have hot water added to it to thin. 

V. Mix together until they form • 
paste: 

5 teaspoonfuls Fuller’s earth 

3 tablespoonfuls lemon juice 
Cleanse the face either with cold cream 

or warm water, then spread the paste 
evenly over the face, chin and neck and 
let it remain on about fifteen minutes, 
then moisten absorbent cotton in warm 
water and remove the mask. After this 
the face should be gone over with a luixm 
of ice held in a clean, white linen hand- 
kerchief. This tonic smoothes out lines, 
also clears and softens the skin. 

MUSTACHE FIXING FLUID: 


Balsam of Tolu 1 part 

Rectified spirit 3 parts 

Jockey club 1 part 


Dissolve the balsam in the liquids. 
Apply a few drops to the mustache with 
a orush, then twist into the desired shape. 

MUSTARD PAPER: 


I. — India rubber 1 part 

Benzol 49 parts 


Black mustard in powder, a 
sufficiency. 

Dissolve the India rubber in the ben- 
zol, then stir in the mustard until the 
mixture is of a suitable consistence for 
spreading. It was further recommended 
to remove the fixed oil from the mustard 
by percolation with benzol. Mustard 
paper thus made is of good quality, ver 
active, and keeps veil. 
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H. »Blaok and white 
mustard, in Mo. 

60 powder, de- 
prived of fixed oil . 1 part 

Benzol solution of 
India rubber (1 in 
40) 4 parts 

Mix to a smooth mass, and spread the 
aame over one side of a suitable paper bj 
means of a plaster-spreading machine, 
or passing the paper over the mass con- 
tained in a suitable shallow vessel. Ex- 
pose to warm air for a short time to drj. 
rrcscrve the drv paper in well-closed 
boxes. It may be useful to know that 
mustard paper, after spreading, should 
not be long exposed to light and air. By 
so doing not only does the mustard 
bleach but the rubber soon perishes. 
Moreover, mustard paper is hygroscopic, 
so that in a moist atmosphere it soon 
loses its virtue. It is, therefore, highly 
important that mustard paper should be 
rapidly dried in a warm atmosphere with 
free ventilation, then at once stored in 
well-closed packets. Thus prepared 
they keep well and remain active for 
many years. 

MUST^DS: 

See Condiments. 

MYRRH ASTRINGENT: 

See Dentifrices. 

NAIL, INGROWING. 

Copious applications of dried pow- 
dered alum arc sufficient to cure every 
case of ingrowing nail in about 5 days. 
The applications are not painful in the 
least, and the destruction of the patho- 
logic tissue results in the formation of a 
hard, resistant, and non-sensitive bed 
for the nail, a perfect cure for the in- 
g[rowing tendency. Apply a fomenta- 
tion of soap and water for 24 hours be- 
forehand and then pour the alum into 
the space between tne nail and its bed. 
tamponing with cotton to keep the alum 
in place, and repeating the appbeation 
daily. The suppuration rapidly dries 
up, and pain and discomfort are relieved 
almost at once. 

NAIL POLISHES: 

See Cosmetics. 

NAPOLEON CORDIAL: 

See Wines and Liquors. 

NAPHTHOL SOAP: 

See Soap. 

EATSFOOT OIL. 

Crude neatsfoot oil 5,000 parts 
Alcohol. 90 per cent 8,500 parts 
Tannin 5 part* 


Place in a clearing flask, agitate vigor- 
ously and allow to stand *or 8 days in a 
warm room with daily repetition of the 
shaking. Then draw off the spirit of 
wine on top, rinse again with 1,000 parts 
of spirit of wine (9^) per cent) and place 
the oil in a temperature of about 53 J® F. 
Allow to stand in this temperature for at 
least 6 weeks, protected from the light, 
and then filter. 

NEEDLES, ANTI -RUST PAPER FOR: 
See Rust Preventives. 

NEGATIVES, HOW TO USE SPOILED: 
See Photography. 

NERVE PASTE: 

See also Dental Cemeats, under Ce- 


ments. 

Arsen ious acid 4 parts 

Morphine sulphate. . . 8 parts 

Clove oil 1 part 


Creosote, quantity sufficient to make 
a paste. 

After the nerve is destroyed the fol- 
lowing paste is to be put in the cavity: 


Alum 1 part 

Thymol 1 part 

Zinc OX) ic 1 part 

Glyceriie 1 part 


NERVINE OINTMENT: 

See Ointments. 

NESSELRODE PUDDING: 
See Ice Creams. 

NETS: 

See Cordage. 


NICKEL-TESTING. 

Pure nickel will remain nearly whilffy 
while “patent nickel.’* or nickel- coppdt' 
will not retain its primitive brilliiiiiC7t 
but soon becomes slightly oxidized .ana 
grayish in color. The magnet furnUhtfl 
a good means of testing. The unadul- 
terated nickel IS distinctly sensitive to 
magnetism, while that much alloyed it' 
destitute of this property. 

NICKEL ALLOYS: 

See Alhi,\ s. 

NICKEL, TO REMOVE RUST FROM: 

See Cleaning Preparations and Meth- 
ods. 

NICOTINE STAINS. TO REMOVE 
FROM HANDS: 

Hydrogen peroxide 
20 per cent . . 3Vi ounces 

Distilled water 1% ounoet 

Alcoholic solution, 
amni.ir.'a ounce 
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Pine needle oil % ounce 

Add the pine needle oil to the ammonia 
solution and shake. Add to water and all 
to the peroxide. Shake and fill in 1 % 
*>unce or 2 ounce round bottles with at- 
tractive ’abcl. Wlien storing, keep in 
dark and cool place to keep from losing 
strength. Blue or amber bottles can 1^ 
used. 

Obesity Treatment. — 

Precipitated Carbon- 
ate of Iron 30 grains 

Chloride of Soda. ... 4 dradhms 
Carbonate of Magne- 
sia 1 drachm 

Phosphate of Soda. . 2 draduns 

Mix these ingredients together well. 
This mixture can be taken three times a 
(lay one teaspoonful in a glass of water. 


OUs 

Clock Oil. — Put 2,000 parts, by weight, 

virgin oil in a decanting vessel, add a 
kslution of 40 parts of ether tannin in 
IfOO parts of water and shake until com- 
pletely emulsified. Let stand for 8 days, 
with frequent shaking; next, add 100 
parts of talcum and, when this has also 
been well shaken, 1,600 parts of water. 
Allow to settle for 24 hours, and then run 
oflF the lower water layer, repeating the 
washing as long as the wash wa^cr still 
hows a coloration with ferric chloride. 
Pour the contents of the decanting vessel 
into an evaporating dish; then add 200 
parts of tlioroughlv dried and finely 
ground cooking salt; let stand for 24 
nours and filter through paper. The 
dock oil is now ready, and should be 
filled in brown glass bottles, holding 20 
to 23 parts (about 1 ounce), which must 
be corked up well and kept at a cool 
temperature. 

COD-LIVER OIL: 

Aromatic Cod-Liver Oil. — 


Coiimarin 0.01 parts 

Sjxcharine O-.^O jiarts 

Variiliiii 0.10 parts 

Alcohol, absolute. 5.40 parts 

Oil of lemon 5.00 parts 

Oil of peppermint. 1.00 part 

Oil of rieroli. . . 1.00 part 


Cod-liver oil t<?make 1,000 ports 

Deodorized Cod-Liver Oil. — Mix 400 
parts of cod-liver with 20 parjts of 
ground coffee and 10 parts of bone black, 
warm the mixture in an open vessel to 
140^ F., let it stand 5 days, shaking occa- 


sionally, and strain through linen. Tht 
oil acquires tbe taste of coffee. 

Cod-Liver Oil Emulsions. — 


I. — Calcium hypo- 

phosphite 80 grains 

Sodium hypophos- 

phite 120 grains 

Sodium chloride. . 60 grains 

Gum acacia, in 

powder 2 ounces 

Elixir of glucoside 20 minims 
Essential oil of al- 
monds 15 minims 

Glycerine 2 fluidounces 

Cod-liver oil 8 fluidounces 

Distilled water, a sufficient quan- 
tity to produce 16 fluidounces 

II. — Mix 190 parts of powdered sugar 
with 5 parts of acacia and 500 parts 
of tragacanth in a mortar. Mix in a 
large Dolile and shake thoroughly to- 
gether 500 parts of cod-liver oil and 200 
parts of a cold infusion of coffee. Grad- 
ually add a part of this mixture to the 
powder in the mortar and triturate until 
emulsified. To the remaining liauid 
mixture add 100 parts of rum, then 
gradually incorporate with the contents 
of the mortar by trituration. 


Extracting Oil from Cottonseed. — 
Claim is made for a process of extraction, 
in an English patent, in which the seeds 
arc placed in a rotable vessel mounted 
on a hollow shaft divided into compart- 
ments by means of a partition. The sol- 
vent is introdiierd at one end of this 


shaft and passes info the ve'^sel, which is 
then made to rotate. After the extrac- 
tion the bulk of the solvent and the ex- 
tracted oil pass away through an exit 
pipe, and steam is then introdneed 
through th<* same opening as the solvent, 
in order to cook the seeds uJid exp^l ri«e 
residual solvent. The st<‘am ainJ the 
vapors pass through perforations in a 
.scraper fixed to the sJiaft and thence 
through coniicetcd pipes into the other 
compartment of the shall, the end of 
which is attached to a condenser. 


Silver Nitrate Test for Cottonseed 
Oil. — Investigations of Cliarabout and 
March throw some liglit on tlie value of 
this test in presence of olive oil. The 
free-fat acids obtained from cotton.seed 
oil by saponification were treated in ac- 
cordance with the method of Milliau on 
a water bath with a 3 per cent solution 
of silver nitrate, and the brown precipi- 
tate thus formed subjected to a coemical 
examination. It was found to consist 
chiefly of a brown silver salt composed of 
a fat acid melting at 62** F., and congeal* 
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ing at 120^ to 122^ F., and of sulphide of 
silver. Olive oil, which contains a sul- 
phur compound of an analogous com- 
position, IS also capable of forming a 
more or less distinct precipitate of a dark 
colored silver sulphide with nitrate of 
silver. It is important to bear this fact 
in mind when examining olivi. oil Tor 


cpttouseed oil. 

Floral Hair Oil. — 

White petrolatum . . 5,000 parts 

Floricin, puit 800 parts 

Linalool ros6 60 parts 

Terpincol 50 parts 

Aubepine (haw- 

thorne), liquid. . . 12 parts 

Floral Hair Pomade. — 

While ccresine 250 parts 

Floricin, pure 1,600 parts 

Vanillin 3 parts 

Geranium oil 5 parts 

Isoeugenol 4 parts 

Floricin Brilliantine. — 

Floricin oil 2,100 parts 

White ceresine 250 parts 

Ylang-ylang oil ... . 2 parts 

Ivananga oil 5 parts 

Oil of ro.se, artificial 1 part 

Cheirantia 5 parts 


Solid Linseed Oil. — Cements for the 
manufacture of linoleum and other sim- 
ilar substances are composed to a large 
extent of linseed oil, oxidized or poly- 
merized until it has become solid. The 
old process of preparing this solid oil is 
tedious, costly, and invites danger from 
hre. It consists in running linseed oil 
over sheets of thin cloth hung from the 
fop of a high building. The thin layer 
of oil upon the cloth dries, and then a 
second layer i.s obtained in the .same way. 
This is continued until a thick skin of 
solid oil is formed on either side of the 
Cloth. A new method of solidifying lin- 
seed oil is by means of alkalies, ''rhe 
drying oils, when heated with basic sub- 
stances such as the alkalies, polymerize 
and become solid. Hertkorn makes use 
of the oxides of the alkaline earths, or 
their salts with weak acids, such as their 
soapj. When chalk or lime is added to 
the oil during the process of ozidatioUt 
either during the liquid or the plastic 
stage, it forms a calcium soap, and causes 
polymerization to set in in the partially 
oxidized^ oil. Similarly, if caustic soda 
or caustic potash be added, the action is 
not caused by them in the free state, but 
by the soaps which they form. Oxidized 
oi! is more readily saponified than raw 
oil, and the greater the oxidation, the 
more readily does saponification take 
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place. Lime soaps a/e not soluble in 
water, whereas soda and potash soaps 
are. Consequently a cement made with 
the latter, it exposed to the weather, 
wnll be acted upon by rain and moisture, 
owing to the soluble soap contained in it, 
while a cement made with lime will not 
be acted upon. It is suggested that the 
action of the bases on linseed oil is simply 
due to their neutralization of the free acief. 
The acidity of linseed oil increases as 
it becomes oxidized. When the bailie 
matter is added part of the free acid is 
neutralized, and polymerization sets in. 
The prc.sence of a large amount of free 
acid must therefore hinder polymeriza- 
tion. From 5 to 10 per cent of chalk or 
lime is considered to be the amount 
which give.s the best result in practice. 

Decolorizing or Bleaching Linseed 
Oil. — Linseed oil may be bleacned by the 
aid of chemical bodies, the process of 
oxidizing or bleacliiiig being bc.st per- 
formed by means of peroxide of hydro- 
gen. For this purpose, the linseed oil 
to be bleached is mixed with 5 per cent 
eroxide of hydrogen in a tin or glass 
ottle, and the mixture is shaken re- 
peatedly. After a few days have elapsed 
the linseed oil is entirely bleached and 
clarified, so that it can be poured off 
from the peroxide of hydrogen, which 
has been reduced to oxide of hydrogen, 
i. e., water, by the process of oxidation. 
The use of another oxidizing medium, 
such as chloride of lime and hydro- 
chloric acid or bichromate of r'afeium 
and sulphuric acid, etc., cannot be rez- 
ommemted to the layman, as the oper- 
ation requires more care and is not with- 
out danger. If there is no hiiiry about 
the preparation of bleached linseed oil, 
sun bleaching seems to be the mo&it 
recoinmendable method. For this only 
a glass bottle is required, or, belter still, 
a flat gla.s.s dish, of any shape, which can 
be covered with a protruding piece of 
glass. For the admi.ssion of air, lay 
some sticks of wood over the dish and 
the glass on top. I’lic thinner the la^er 
of linseed oil, tne quicker will be the oxi- 
dation process. It is, of course, neces- 
sary to place the vessel in such a manner 
that it IS exposed to the rays of the sun 
for many hours daily. 

Linseed Oil for Varnish -Making.-^ 
Heat in a copper vessel 50 gallons Baltic 
oil to 280^ r., add 2^ pounds calcined 
while vitriol, and stir well together. 
Keep the oil at the above temperature 
for half an hour, then draw the fire, and 
in 24 hours decant the clear oil. It 
should stand for at least 4 weeks. 
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Refining Linseed Oil. — Put 236 gallons 
of oil into a copper boiler, pour in 6 
pounds of oil of vitriol, and stir them 
together for 3 hours, then add 6 pounds 
fuller's earth well mixed with 14 pounds 
hot lime, and stir for 3 hours. The oil 
must be put in a copper vessel with an 
eaual quantity of water. Now boil for 
9 nours, then extinguish the fire. ' When 
cold draw off the water. Let the mix- 
ture settle for a few weeks. 

MINERAL OIL : 

See also Petroleum. 

Production of Consistent Mineral 
Oils. — 

By weight 


I. — Mineral oil 100 parts 

Linseed oil 2.5 parts 

Ground nut oil . . , 2:5 parts 

I^ime 10 parts 

11. — Mineral oil 100 parts 

Rosin oil 100 parts 

Rape seed oil .50 parts 

Linseed oil 75 parts 

Lima 25 parts 


Mixing Castor Oil with Mineral Oils. — 
Castor oil is hcate<l for C hours in an auto- 
clave at a temperature of 500° to 575* F., 
and under a pressure of 4 to 6 atmos- 
pheres. When cold the resulting product 
mixes in ail proportions with mineral oils. 

BLEACHING OILS: 

Linseed Oil or Poppy Oil.— Agitate in 
a glass balloon 25,000 parts, by weight, 
of oil with a solution of 50 parts, by 
weight, potassiiiin pcririangariate in 
1,250 parts, by volume, of water. Let 
stand for 24 hours at a gentle warmth 
and add 75 parts, by weight, of pow- 
dered sodium sulphite. Agitate strongly 
and add 100 parts, by weight, of hydro- 
chloric acid and again agitate. Let 
stand until decolori/.ation takes place, 
then wash the oil with u sufficiency of 
water, carrying in suspension chalk, 
finely powdered, until the liquid no 
longer has an acid reaction. Finally 
filter off over anhydrous sodium sulphate. 

^ Boiled Oil. — The following is espe- 
cially adapted for zinc painting, but will 
also answer for any paint: Mix 1 part 
binQxido of manganese, in coarse pow- 
der, but not dusty, with 10 parts nuc or 
linseed oil. Keep it gently heated and 
frequently stirred for about 30 hours, or 
until the oil begins to turn reddish. 


British Oil. — 

T. — Oil of turpentine.. . . 40 parts 
Barbadoes pitch .... 26 parts 

Oil of rosemary 1 part 

Oil of origanum .... 1 part 


II. — Oil of turpentine.. . . 2 parts 

Rape oil 20 parts 

Spirit of tar 2 parts 

Alkanet root, quantity sufficient. 

Macerate the alkanet root in the rape 
oil until the latter is colored deep red; 
then strain off and add the other ingre- 
dients. 

Decolorizing and Deodorizing Oils. — 
I. — One may partially or completely 
deodarize and decolorize rank fisn and 
other oils by sending a current of hot air 
or of steam through them, after having 
heated them from 175° to 200° F. To 
decolorize palm oil pass through it a 
current of steam uncier pressure corre- 
sponding to a temperature of 230° F., 
agitating the oil constantly. The vapor 
is then passed through leaden tuyeres of 
about 2 inches diameter, 10 hours being 
sufficient for deodorizing 4 tons of oil. 

II. — Another method that may be ap- 
plied to almost all kinds of fats and oils 
with excellent results is the following: 
Melt say 112 parts, by weight, of palm 
oil in a boiler. When the mass is en- 
tirely liquefied add to it a solution of cal- 
cium cnloride, made by dissolving 7 
parts, by weight, of lime chioiide for 
every 84 parts, by weight, of oil in water, 
and mix intimately. After cooling, tht 
mass hardens and is cut into small bits 
and exposed to the air for a few weeks. 
After tnis exposure the material is re- 
assembled in a boiler of iron, jacketed 
on the inside with lead; a quantity of sul- 
phuric acid diluted to 5 per cent, equal in 
amount to the lime chloride previously 
u.sed, is added, and heat is applied until 
the oil melts and separates from the 
other substances. It is then left to cool 
off and solidify. 

Decomposition of Oils, Fats, etc. — 
In many of the processes at present in 
use, whereby oils and fats are decom- 
posed by steam at a high pressure, the 
time during which the oil or fat has to 
be exposed to high pressure and tem- 
perature has the effect of considerably 
darkening the resulting product, llan- 
nig's process claims to shorten the time 
required, by bringing the steam and oil 
into more intimate contact. The oil to 
be treated is projected in- fine streams 
into the chamber containing steam at 8 
to 10 atmospheres pressure. The streams 
of oil are projected with sufficient force 
to cause them to strike against the walls 
of the chamber, and they are thus broken 
up into minute globules which mix inti- 
mately with the steam. In this way the 
most satisfactory conditions for the dc- 
comDOsifion of tne oil are obtained. 
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Driffield Oils.— > 

Barbadoestar 1 ounce 

Linseed oil 16 ounces 

Oil turpentine 3 ounces 

Oil vitriol A ounce 

Add the oil of vitriol to the other in- 
gredients very gradually, with constant 
stirring. 

Drying Oils. — To dry oils foi varnishes, 
paintings, etc., the most economical 
means is to boil them with shot, to leave 
them for some time in contact with 
shot, or else to boil them with lith- 
arge. Another method consists in boil- 
ing the oils with ec^ual parts of lead, tin, 
end sulphate of zinc in the ratio of 
part (weight) of the united metals to 1 
part of oil to be treated. These metals 
must be granulated, which is easily ac- 
complished by melting them separately 
and putting them in cold water. They 
will be found at the bottom of the water 
in the shape of small balls. It is in this 
manner, by the way, that shot is pro- 
duced. 

Dust-Laying Oil. — A process has been 
patented for rendering mineral oils mis- 
cible in all proportions of water. The 
method consists of forming an intimate 
mixture of the oil with a soap which is . 
soluble in water. The most simpK' I 
method is as follows: The oil is placed j 
in a tank provided with an agitator. The j 
latter is set in motion and the fatty oil or I 
free fatty acid from which the soap is to 1 
be formed is added, and mixed inti- 
mately with the mineral oil. When the 
mixture is seen to be thoroughly homo- 
geneous, the alkali, in solution in water, 

IS added little by little and the stirring 
continued until a thorough emulsion is 
obtained, of which the constituents do 
not separate, even after prolonged stand- 
ing at ordinary temperatures. The 
agitation may be produced cither by a 
mechanical apparatus or by forcing air 
in under pressure. As a rule, the oper- 
ation can be carried out in the Cv^ld, but 
in certain cases the solution of the fatty 
body and its saponification requires 
the application of moderate hent. Lhis 
may oe obtained by using either a steam- 
jacketed pan. or by ha\ing the steam 
coil within the nan, or live steam may 
be blown through the mixture, serving at 
the same time both as a heating and 
stirring agent. Any fatly matter or 
fatty acid suitable for soap-makmg may 
be used, and the base may be any one 
capable of forming a soluble soap, most 
commonly the alkaline hydroxides, 
caustic soda» and caustic potash, as also 


ammonia. The raw mareriala are chos* 
eii according to the use to which the fin- 
ished product is to be applied. A good 
formula, suitable for preparing an oily 
liouid for watering dusty roads, is as 


follows: 

By weight 

g eavy mineral oil 75 parts 

ommercial olein. .. . 9 parts 

Commercial ammonia 1.5 parts 
Water 41.^ parts 

Floor Oils. — 

I. — Neatsfoot oil 1 part 

Cottonseed oil 1 part 

Petroleum oil 1 part 

II. — Beeswax 8 parts 

Water. 56 parts 


Potassium carbonate 4 parts 

Dissolve the potash in 12 parts of 
water; heat togetrier the wax and the re- 
maining W'ater till the wax is liquefied; 
then mix the two and boil together until 
a perfect emulsion is effected. Color, if 
desired, with a solution of anaatto. 

Ground-Laying Oil for Ceramics. — Boil 
together until thoroughly incorporated 
1 pint of linseed oil, 1 pint of dissolved 
gurn mastic, i ounce of red lead, } ounce 
of rosin. In using mix with Venice 
turpentine. 

Oil Suitable for Use with Gold. — Heat 
and incorporate linseed oil, 1 quart; rape 
oil, 1 pint; Canadian balsam, 8 pints; 
rectified spirits of tar, 1 quart. 

Wool Oil. — These are usually pro- 
duced by the distillation in retorts of 
Yorkshire grease and other greases. The 
distilled oil is tested for quality, and is 
brought down to 70 per cent or 50 per 
cent grades by ihe addition of a suitable 
quantity of mineral oil. The lower the 
quality of the greu.se used the lower is the 
grade of the resulting wool oil. 


OIL, CASTOR: 

See Castor Oil. 

OIL FOR FORMING A BEAD OH 
LIQUORS: 

OILS FOR HARNESS: 

See Leather. 

OILS (EDIBLE), TESTS FOR: 

See Foods. 

OIL, HOW TO POUR OUT : 

Sec Castor Oil. 

OIL, LUBRICATING : 

See Lubricants. 
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OIL OF WINTERGREEN, SYN- 
THETIC: 

Dissolve 8 grams of salicylic acid !n 
16 c.c. of methyl alcohol. Carefully add 
15 grams of concentrated sulphuric acid. 
Shake test tube carefully until the two 
separate layers have mixed. Heat gently 
for twenty minutes. A layer of the oil 
will appear that may he separated by the 
use of a separatory funnel. It is used in 
flavoring candies, etc. 

OILSKINS : 

Sec Waterproofing. 

OIL REMOVERS : 

See (’leaning Preparations and Meth- 
ods. 

OIL, SOLIDIFIED: 

See Lubricants. 

Ointments 

Arnica Salve.- - 

Solid extract of arnica 2 parts 


Rosin ointment 16 parts 

Petrolatum 4 parts 

Sultanas 16 parts 

Fine cut tobacco Apart 


Boil the rai.sins and the tobacco in 40 
•unces of water until exhausted, express 
the liquid, and evaporate down to 8 
ounces. Soften the arnica extract in a 
little hot water and mix in the liquid. 
Melt the rosin ointment and petrolatum 
together, mud add the liquid to the melted 
mass and incorporate thoroughly. 

Barbers’ Itch. — 

Ichthyol SO grains 

Salicylic acid Ingrains 

Mercury oleate (10 

percent) S drachms 

Lanolin 1 ounce 

Mix. To be kept constantly applied 
to the affected parts. 

Ammoniated Mercury Ointment. — 
Aminoniated mercury . 2 parts 

(in very fine powder) 

Wool fat 2 parts 

White ointment 36 parts 

Mix first two before mixing in third. 

Chilblains. — The following are for 
unbroken chilblains: 

I. — Sulpliiirous acid. ... 3 parts 

Gly<;rriiic 1 part 

Water 1 part ■ 

II. — Balsam Peru 1 part 

Alcohol ........ 24 parts 

Hydrochloric acid. . . 1 part 

Tincture benzoin 

compound 8 parts 


Dissolve the balsam in the alcohoh 
and add the acid and tincture. Apply 
morning and evening. 

Domestic Ointments. — 


I. — Petrolatum 80 parts 

Diachylon oint- 
ment 30 parts 

Carbolic acid 4 parts 

Camphor 5 parts 

II. — Butter, fresh (un- 
salted) 760 parts 

Wax, yellow 125 parts 

Rosin, white 100 parts 

Nutmeg oil 15 parts 

Peru balsam 1 part 

III. — Lead plaster, sim- 
ple 6,090 parts 

Petrolatum, yellow 1,000 parts 

Camphor 65 parts 

Carbolic acid 50 parts 

Mix. 


Green Salve. — 

White pine turpentine 8 ounces 

Lard, fresh 8 ounces 

Honey 4 ounce? 

Beeswax, yellow 4 ounces 

Melt, stir well, and add 

Verdigris, powdered. . 4 drachms 

Apply locally. 

This cannot be surpassed when used 
for deep wounds, as it prevents the 
formation of proud flesh and keeps up « 
healthy discharge. 


Salve for all Wounds. — 

Lard, fresh 16 ounces 

White lead, dry S ounces 

Red lead, dry 1 ounce 

Beeswax, yellow S ounces 

Black rosin 2 ounces 

Mix, melt, and boil for 45 minutes, 
then add 

Common turpentine 4 ounces 


Boil for 3 minutes and cool. 

Apply locally to cuts, burns, sores, 
ulcers, etc. It first draws, then heals. 


Irritating Plaster. — 

Tar. purified 16 ounces 

Burgun<ly pitch 1 ounce 

White pine turpentine 1 ounce 

Rosin, common 2 ounces 

Melt and add 

Mandrake root, pow- 
dered 1 drachm 

Rloodroot, powdered. 1 ounce 
Poke root, powdered . . 1 ounce 

Indian turnip root, 

powdered 1 ounce 


Apply to the skin in Ibe form of • 
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plaster (spread on muslin) and renew it 
daily. 

This salve will raise a sore which is to 
be wiped with a dry cloth to remove mat- 
ter, etc. The sore must not be wetted. 
This is a powerful counter-irritant for re- 
moving internal pains, and in other cases 
where an irritating plaster is necessary. 

Mercury Salves. — I.— Red Salve. — Red 
mercury oxide, 1 part; melted lard, 
9 parts. 

II. — White Salve. — Mercury precipi- 
tate, 1 part; melted lard, 0 parts. 


Pink salve. 


Ammoniated mer- 
cury 

Mercuric oxide, 
precipitated.. 
Red mercuric sul- 
phide (vermilion) 

Perfume 

Lard 

Prepared suet 


1 ounce 

ounces 

60 grains 
i fluidounce 
pounds 
i pound 


Antiseptic Nervine Ointment. — 

Iodoform 2 parts 

Said 4 parts 

Boric acid 5 parts 

Antipyrine 5 parts 

Petrolatum 80 parts 


Photographers’ Ointment.— The fol- 
lowing protects the hands from photo- 
graphic chemicals: 

' Best castile soap, in 

fine shavings 1 ounce 

Water 1 ounce 

Wax...,. . 1 ounce 

Ammonia 45 minims 

Lanolin 1 ounce 


The soap is dissolved in the water 
heated for that purpo.se, the wax mixed 
in with much stirring, and, when all is in 
solution, the ammonia is added. When 
clear, the lanolin is put in, and then, if 
the mixture is very thick, water is added 
until the whole has the consistency of 
honey. Keep in a covered stoneware 
jar. The hands should be first wiishcd 
with ordinary soap, and then, while the 
lather is still on them, a bit of the mixture 
about the size of a hazel nut is rubbed in 
until all is absorbed, and the hands are 
dry. At the close of the work, the film 
of wax is washed off in warm water and 
a little lenolin rubbed into the hands. 


Pain-Subduing Ointment. — The fol- 
lowing is an excellent formula: 


Tincture of capsicum. 5 parts 

Tincture of camphor . 1 part 

Ammonia water 9 parts 

Alcohol 2 parts 

Soap liniment 2 parts 


Skin Ointment. — I. — Add about 2 per 
cent of phenol to petrolatum, perfuming 
it with oil of bergamot and color a dull 
green. It has been suggested that a 
mixture of Prussian blue and yellow 
ocher would answer as the coloring 
agent. 


II. — Phenol 40 grains 

Boric acid 2 drachms 

Oil of bergamot 90 minims 

Petrolatum 1 pound 


Color with chlorophyll. 

Alum Ointment— 

1 drachm alum powdered very 
fine 

ll^ ounce lard 

Mix together thoroughly. A very good 
ointment for piles. 

Carbolic Salve.— 

1 fluid drachm carbolic add 
3 ounces lard 

Melt the lard at a gentle heat, add the 
carbolic acid and triturate until the aola- 
ture is cold. 

Nipple Ointment. — 

6 drachms white wax 
80 grams oil sweet almonds 
40 grams darifled honey 
26 grams balsam peru 

Zinc Ointment— 

1 ounce oxide of zinc 
6 ounces lard 

Mix together, and can be used fos/ 
bums, excoriations, and skin diseases at* 
tended by discharges. 

ORANGE PHOSPHATE: 

See Beverages. 

ORGEAT PUNCH: 

See Beverages, under Lemonader 

ORTOL DEVELOPER: 

See Photography. 

OXIDIZING : 

Sec Bronzing, Plating, Painting. 

OXIDE, MAGNETIC: 

See Rust Preventives. 

OXOLIN : 

See Rubber. 

OZONATINE: 

Sec Air Purifying. 

PACKAGE POP: 

See Beverages, under Ginger Ale. 

PACKAGE WAX: 

See Waxes. 
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PACKUKGS. 

Packing for Stuffing Boxes. — 


Tallow 10 parts 

Barrel soap, non-fiiled 30 parts 

Cylinder oil 10 parts 

Talcum Venetian, 

finely powdered.. . . 20 parts 
Graphite, finely 

wasned 6 parts 

Powdered asbestos. . . 6 parts 


Melt the tallow and barrel soap to- 
ffetber, add the other materials in rota- 
uon, mix intimately in a mixing ma- 
chine, and fill in 4-pound cans. 

Packing for Gasoline Pumps. — For 
packing pumps on gasoline engines use 
asbestos wicK-packiiig rubbed full of 
regular laundry soap; it will work with- 
out undue friction and will pack tightly. 
Common rubber packing is not as good, 
as the gasoline cuts it out. 

PADS OF PAPER: 

See Paper Pads. 

PADff-SUBDUING OINTMENT: 

See Ointments. 

PAINTING PROCESSES : 

Painting Ornaments or Letters on 
Cloth and Paper. — Dissolve gym shellac 
in per cent alcohol at the rate of 1 
pound of shellac to 3 pints of alcohol, and 
mix with it any dry color desired. If 
it becomes too thick, thin with more 
alcohol. This works free, does not 
bleed out, imparts brilliancy to the color, 
and wears well. The preparation can 
be used also on p iper. 

Painting on Marble. — To paint marble 
in water colors, it must be first thor- 
oughly cleaned and all grease com- 
pletely removed. The slab is washed 
well, and then rubbed off with benzine 
by means of a rag or sponge. In order 
to be quite sure, add a little ox gall or 
aguoline to the colors. After niari)le has 
been painted with water colors it cannot 
be polished any more. 

Painting on Muslin. — To paint on 
muslir. requires considerable skill. Select 
a smooth wall or partition, upon which 
tack the muslin, drawing the fabric 
taut and firm. Then make a solution 
of starch and water, adding one-fourth 
starch to three-fourths water, and apply 
a glaze of this to the muslin. To guard 
against the striking in of the paint, and 
to hold it more securely in place and tex- 
ture, mix the pigment with rubbing varnish 
to the con.sistency of a stiff paste, and 
then thin with turpentine to a free work- 
ing copdition. A double thick camel' s- 


nair brush, of a width to correspond 
properly with the size of the surface to be 
coated, is the best tool wiih which to coat 
fine muslin. A fitch-hair tool is prob- 
ably best suited to the coarser muslin. 
Many painters, when about to letter on 
muslin, wet the material with water; but 
this method is not so reliable as sizing 
with starch and water. Wetting canvas 
or duck operates very successfully' in 
holding the paint or color in check, but 
these materials should not be confounded 
with muslin, which is of an entirely dif- 
ferent texture. 

PAINTING ON LEATHER: 

See Leather. 

PAINTINGS : 

^otection for Oil Paintings. — Oil 
paintings should under no circumstances 
be varnished over before the colors are 
surely and unmistakably dry, otherwise 
the fissuriiig and early decay of the sur- 
face may be anticipated. The conten- 
tion of some people that oil paintings 
need the protection of a coat of varnisk 
is based upon the claim that the picture 
unvarnished, looks dead and lusterlesa 
in parts and glossy in still others, the 
value and real beauty of the color being 
thus unequally manifested. It is not to 
be inferred, however, that a heavy coat- 
ing of varnish is required. When it is 
deemed advisable to varnish over an oil 
painting the varnish should be mastic, 
with perhaps 5 or 4 drops of refined lin- 
seed oil added to insure against cracking. 
A heavy body of varnish used oveb 
paintings must be strictly prohibited, in- 
asmuch as the varnish, as it grows in 
age, naturally darkens in color, and in so 
doing carries with it a decided clouding 
and discoloration of the delicate pig- 
ments. A thinly applied coat of mastic 
varnish affords the required protection 
from all sorts and conditions of atmos- 
pheric impurities, besides fulfilling its 
mission in other directions. 

Oil paintings, aquarelles, etc., may be 
also coated with a thin layer of Canada 
balsam, and placed smoothly on a pane 
of glass likewise coated with Canada 
balsam, so that both layers of balsam 
come together. Then the pictures are 
pressed down from the back, to remove 
all air bubbles. 

To Renovate Old Oil Paintings. — 
When old oil paintings have become 
dark and cracked, proceed as follows: 
Pour alcohol in a dish and put the pic- 
ture over it, face downward. The fumes 
of the alcohol dissolve the paint of the 
picture, the fissures close up again, and 
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the color assumes a freshness which is 
surprising. Great caution is absolutely 
necessary and one must look at the paint- 
ing very t-ften, otherwise it may happen 
that the colors will run together or even 
run off in drops. 

PAINTINGS, TO CLEAN : 

See Cleaning Preparations and Meth- 
ods. 


Paints 


(See also Acid-Proofing, Ceramics, 
Enamels, Fireproofing Glazing, Painting 
Processes. Pigments, Kust Preventives, 
Varnishes, and Waterproofing.) 

PAINT BASES: 

Dry Bases for Paints. — The following 
colors and minerals, mixed in the pro- 
portions given and then ground to fine 
powder, make excellent dry paints, and 
may be thinned with turpentine oil, and 
a small percentage of cheap varnish to 
consistency required. 

Buff-— 

Yellow ocher 44 pounds 

Whiting 6 pounds 

Oxide of zinc 5 pounds 

Plaster of Paris J pound 


Brick Brown. — 

Yellow ocher tO pounds 

Calcined copperas 4 pounds 

Ked hematite IJ pounds 

Best .silica 7 pounds 

Whiting 18 pounds 

Gray. — 

Oxide of zinc 30 pounds 

White lead 3 pounds 

Whiting It pounds 

Bone black } pound 

Yellow ocher 2 pounds 

Crimson. — 

Indian red 25 pounds 

Crocus martis 7 pounds 

Oxide of zinc 6 pounds 

Whiting 6 pounds 

Vandyke Brown. — 

Yellow ocher 25 pounds 

Whiting 18 pounds 

Umber 4 pounds 

Oxide of zinc 7 pounds 

Purple oxide of iron . . 1 pound 

Blood Red. — 

Crocus martis 30 pounds 

Whitinp 20 pounds 

HeTnulit;. 3 pounds 

Silica 6 pounds 

Venetian red ^ pounds 


Drab. — 

Yellow ocher 40 pounds 

Whiting 10 pounds 

Oxide of zinc 8} pounds 

Sulphate of barytes. . . 1 pound 

Paint for Blackboards. — 

Shellac 1 pound 

Alcohol 1 gallon 

Lampblack (fine 

quality) 4 ounces 

Powdered emery 4 ounces 

Ultramarine blue .... 4 ounces 

Dissolve the shellac in the alcohol. 


Place the lampblack, emerv, and ultra- 
marine blue on a cheese-cloth strainer, 
pour on part of the shellac solution, 
.stirring constantly and gradually adding 
the solution until all of tne powuers have 
passed through the strainer. 

Dark-Green Paint for Blackboards. — 
Mix 1 part Prussian blue and 1 part 
chrome green with equal parts of 
gilders' size and alcohol to a thin cream 
consistency. Apply with a larae, stiff 
brush and after an nour a second coat is 
given. After 24 to 48 hours smooth the 
surface with a felt cloth. This renders 
it rich and velvety. The shade must be 
a deep black green and the quantities of 
the colors have to be modified accordingly 
if necessary. Old blackboards shoula 
be previously thoroughly cleaned with 
soda. 

BRONZING SOLUTIONS FOR PAINTS. 

I. — The so-called " banana solution ’* 
(the name being derived from its odor) 
which is used in applying bronzes of 
various kinds, is usually a mixture of 
equal parts of amyl acetate, acetone, 
and benzine, with just enough pyr- 
oxyline dissolved therein to give it 
body. Powdered bronze is put into a 
bottle containing this mixture and the 
paint so formed applied with a brush. 
The thin covering of pyroxyline that is 
leU after the evaporation of the liquid 
protects the bronze from the air and 
keeps it from being wiped off by the 
cleanly hou.seinaid. Tarnished picture 
frames and tarnished chandeliers to 
which a gold bronze has been applied 
from such a solution will look fresn and 
new for a long time. Qopper bronze as 
well as gold bronze and the various col- 
ored bronze powders can be used in the 
^'banana solutioii'* for making^ very 
pretty advertising sign.s for use in the 
drug store. Lettering and bordering 
work upon the sigi'.s c*an be done with it. 
Several very small, stiff T>ainters* brushes 
are needed for such woik and they must 
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be either kept in the solution when not in 
use, or, better still, washed in benzine or 
acetone immediately after use and put 
away for future service. As the **banana 
solution” is volatile, it must be kept well 
corked. 

II. — A ^ood bronzing solution for paint 
tins, applied by dipping, is made by dis- 
solving Syrian asplialtum in spirits of 
turpentine, etc., and thinning it down 
witn these solvents to the proper bronze 
color and consistency. A little good 
boiled oil will increase the adherence. 

Paint Brushes. — To soften a hard 
paint brush, stand the brush overnight in 
a pot of soft soap and clean in warm 
water. Afterwards clean in benzine. If 
the brush is wrapped with a string do 
not let the string toucdi the soap. 

Vniiit brushes which have dried up as 
hani as stoiio can be cleaned in the fol- 
lowing manner: Dissolve I part soda 
in 3 parts water; pour the solution in a 
cylinder glas.s, and suspend in it the 
brushes to be cleaned, so that they are 
about 2 inches from the bottom of the 
vessel. Let it remain undisturbed at a 
temperature of 140* to 158* F., 12 to 24 
hours, after which the most indurated 
brushes will have become soft, so that 
they can be readily cleaned with soap. 
It IS essential, however, to observe the 
temperature, as bristle brushes will be 
injured and spoiled if the heat is greater. 

Black. — Permanent Black of ^ch 
Luster for Metal Boxes. — Dissolve 
chlorate of potassium and blue vitriol, 
equal parts, in 36 times as much water, 
and allow the solution to cool. The 
parts to be blacked may be either dipped 
in the solution, or the solution may be 
Bowed on and allowed to remain until 
the metal becomes bh'ick, after which the 
fixtures should be rinsed in clean water 
and allowed to dry. Those parts of the 
surface which show imperfections in the 
black should be recoated. 

Dead White on Silver Work, etc. — 
Bruise charcoal very finely and mix it 
with calcined borax in the proportion of 
4 parts of charcoal to I oi borax. Of 
this make a paste with water; apply this 
paste on the parts to be deadened; next 
expose the piece to the fire of well-lit coal 
until it acq^uires a cherry-red^ shade; 
allow to cool and then place it in water 
slightly acidulated with sulphuric acid. 
The bath must not be more than 5* B^. 
Leave the piece in the bath about 2 
hours, then rinse off several times. 

White Coating for Signs, etc. — A 
white color for signs and articles exposed 


to the air is prepared as follows for the 
last coat: Thin so-called Dutch ^^stand** 
oil with oil of turpentine to working 
consistency, and grind in it equal parts m 
zinc white and white lead, not adding 
much siccative, as the white lead assists 
the drying considerably. If the paint is 
smootned well with a badger brush, a 
very durable white color of great gloss is 
obtained. Linseed oil, or varnish which 
has thickened like “stand” oil by long 
open storing, will answer equally well. 

To Prevent Crawling of Paints. — 
Probably the best meUiod to pursue 
will be to take an ordinary flannel rag 
and carefully rub it over the work pre- 
vious to varnishing, striping, or painting. 
This simple operation will obviate the 
possibility of crawling. 

In some instances, however, crawling 
may be traced to a defective varnish. 
The latter, after drying evenly on a well- 
prepared paint surface will at times 
crawl, leaving small pitmarks. For this, 
the simple remedy consists in purchasing 
varnish from a reputable manufacturer. 

FIREPROOF PAIKTS: 

See also Fireproofing. 

Fireproofinj^ paints of effective quality 
arc prepared in different ways. Natu- 
rally no oily or greasy substances enter 
into their composition, the blending agent 
being simply water. 

I. — One of the standing paints con- 
sists of 40 pounds of powdered asbestos, 
10 pounds of aluminate of soda, 10 
pounds of lime, and 30 pounds of silicate 
of soda, with the addition of any noii- 
rosinous coloring matter desired. The 
whole is thoroughly mixed with enough 
water to produce a perfect blend and 
render an easy application. Two or 
more coats of tnis is the rule in applying 
it to any wood surface, inside or outside 
of building. 

II. — Another formula involves the use 
of 40 pounds of finely ground glass, a 
like amount of ground porcelain, and 
similarly of China clay or the same quan- 
tity of powdered asbestos, and 20 pounds 
of quicklime. These materials are 
ground very fine and then mixed in 60 
pounds of liquid silicate of soda with 
water, as in the preceding formula. Two 
or more coats, if necessary, are given. 

Each of these paints is applied with a 
brush in the ordinary way, the drying 
being accomplished in a few hours, and, 
if coloring matter is desired, the above 
proportions are varied accordingly. 

III. — A surface coated with S coaU' of 
wate«‘ glass, these 3 coats being sulee 
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quentl^ coated with water glass con- 
taining enough whiting or ground chalk 
to make it a trifle thicker than ordinary 
paint, is practically non-inflammable, 
only yielding to fierce consuming flames 
after a somewhat protracted exposure. 

IV. — Zinc white, 70 pounds; air- 
<^aked lime. 30 pounds; white lead, 50 
pounds; sulphate of zinc, 10 pounds; 
silicate of soda, 7 gallons. Tne zinc 
white and lime are mixed together, then 
ground in elastic oil, after which the sili- 
cate of soda is added, this addition being 
followed by the white lead and sulphate 
of zinc. This white paint can be colored 
to meet any desired shade and it may lie 
classed as a good working paint and 
probably fireproof to the same extent 
that most of the pretentiously sounded 
pigments on the markets are. 

Fireproof^ and Wateqiroof Paints. — 
The following recipes are claimed to 
resist both fire and water: A prepara- 
tion for protecting wood against the ac- 
tion of fire and of moisture, and also for 
producing on the surface of wood and 
metal a coat, insulating with reference to 
electricity and preservative from corro- 
sion, has been introduced in France 
bjr Louis Bethisv and Myrthil Rose. 
T he bases or funuamoiital raw materials 
quite distinct from those hitherto em- 
ployed for the same purpose, arc 100 
parts, by weight, of nitro-cellulosc and 30 
parts, by weight, of chloride of lime, dis- 
solved in 50 per cent alcohol. 

Preparation of the Bases. — The cellu- 
lose (of woo«l, paper, cotton, linen, ramie, 
or hemp) is put in contact with two- 
thirds par^ of sulphuric acid of 66® Be. 
and one-lhird |>art of nitric acid of 455® Be. 
for some iiO or 30 minutes, washed with 
plenty of water, and kept for 24 hours in 
a tank of water supplied with an ener- 
getic current. 

The iiitro-ccllulose thus obtained is 
bleached for this purpose; a double hypo- 
chlorite of aluininum and magnesium is 
employed. This is obtained by grinding 
together 100 parts of chloride of lime, 60 
parts of aluminum sulphate, 23 parts of 
magnesium sulphate, with 200 parts of 
Water. 

\Vlien the nilro-celliilose is bleached 
and rewashed, it i.s reduced to powder 
Md dried as thoroughly as possible. It 
is then placed in a vat hermetically closed 
and put in contact with the indicated 
proportion of calcium chloride dissolved 
in alcohol. This solution of calcium 
chloride should be prepared at least 
€4 hours in advance and filtered. 

Composition of the Coating. — This 


has the following constituents: Bases 
(nitro-cellulose and solution of calcium 
chloride), 1 part; amyl acetate (solvent 
of the bases), 5 parts, by weight; sul- 
phuric ether of 65®, 1.650 parts, by 
weight; alcohol, 0.850 parts, by weight; 
one of these powders, alum, talc, as- 
bestos, or mica, 0.100 parts. Other sol- 
vents may be employed instead of amyl 
acetate; for example, acetone, acetic acid, 
ether alcohol, or methylic alcohol. The 
ether alcohol fur.nishes a product drying 
yerv quicklv. If a very pliant coating 
is desired, the amyl acetate is employed 
preferably, with addition of vaseline oil, 
0.20 parts, and lavender oil, 0.010 parts. 

Method of Operating. — The sulphuric 
acid is mixed with the alcohol, and left 
for an hour in contact, shaking from 
time to time. Afterwards the amyl ace- 
tate is added, and left in contact for an- 
other hour under similar agitation. In 
case of the employment of vaseline oil 
and lavender oil, these two arc mingled 
in ether alcohol. The bu.sc is introduced 
and left in contact for 24 hours, with 
frequent agitation. The fluidity of the 
product is augmented by increasing the 
quantity of the solvent. 

Properties. — Wood covered with this 
coating is fire|)roof, non-hygrometric. 
and re7n*etory to the eleetrie current. It 
also resists the aclion of ac'iils and alka- 
lies. Metals covered with it arc shel- 
tered from oxidation, and cfTectually 
iiisulaicri on ilit'ir .surface from the elec- 
tric current. 'The eoating is liquid in 
form, and applied like eoimdions, either 
by the brush or by immersion or other 
suitable method. 

Paint Deadening. — In order to obtain 
an even dullness of large walls, proceed 
as follows: After all the dirt has been 
carefully swept off, oil with 2 parts 
linseed oil aiuJ 1 part tiirpeiiline and rub 
down the smooth plaec-s in lliv’ wet oil 
with pumice stone. When the oil coat- 
ing is dry, mix the ground paint, con- 
sisting of wliiting, 2 parts; and white 
lead, 1 part; both finely ground anc 
diluted ns above. Do not apply the 
grounding too thin, because the chalk in 
Itself possesses little covering power. It 
is not llie mission of rhe chalk however, 
to adulterate the material, but to afford a 
hard foundation for the subsequent 
coats. Fo.* the third eoating take white 
lead, 1 part; and zinc white, 1 part; thin 
as above and blend with a soft hair pencil. 
For the final application use only zinc 
white, ground stiff in oil with any de- 
sired mixing color and thinned with 
turpentine and rain water. Mix the 
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water and the turpentine with the color 
at the same time, and this coat may be 
dabbed instead of blended. Uy the ad- 
dition of water the paint becomes dull 
more slowly and is a little more clifTicult 
to lay on; but it does not show a trace of 
gloss after a few days and ncv#*r turns 
yellow, even in places less exposed to the 
air, and besides excels by great perma- 
nency. 

Another way is to add white wax in- 
stead of water to the last coating. This 
wax paint also gives a handsome dullness 
but IS more diflicult of treatment. A 
nice matt coating is also obtained by 
addition of Venetian soap, dissolved in 
water instead of the wax. This is very 
desirable for church decorations where 
exceptionally large surfaces are to be 
deadened. 

PAINT DRYERS: 


I. — Ordinary barytes. . . 25 pounds 

Whiting 4 pounds 

Litharge 2 pounds 

Sulphate of zinc .... 2 pounds 

Sugar of lead. ...... 2 pounds 

Boiled linseed oil. ... 5 pounds 

Plaster of Paris } pound 

II. — Whiting 16 pounds 

Barites 16 pounds 

White lead 3 pounds 

Boiled linseed oil. . . } gallon 


PAINTS FOR GOLD AND GILDING: 

Gold Paints. — The formulas qf the 
various gold paints on the market arc 
carefully guarded trade secrets. Essen- 
tially they consist i/f a bronze powder 
mixed with a varnish. The best bronze 
powder for the pu^ose is what is known 
in the trade as “French flake/’ a deep 
gold bronze. This bronze, as seen under 
the microscope, consists of tiny flakes or 
spangles of tne bronze metal. As each 
minute flake forms a facet for the re- 
flection of color, the paint made with it 
is much more brilliant than that prepared 
from finely powdered bronze. 

For making gold paint like the so- 
called “ washable gold enamel ” that is 
sold by the manufacturers at the present 
time it is necessary to mix a celluloid 
varnish with the French flake bronze 
powder. This varnish is made by dis- 
solving transparent celluloid in amyl 
acetate in the proportion of about .5 per 
cent of celluloid. 

Transparent cellu- 
loid, finely shred- 
ded 1 ounce 

Acetone, sufficient Quantity. 

Amyl acetate to maxe 20 ounces. 


Digest the celluloid in the acetone until 
dissolved and add the amyl acetate. 
From 1 to 4 oun 'cs of flake bronze is to 
be mixed with this quantity of varnish. 
For silver paint or “aluminum enamel,” 
flake aluminum bronze powder should 
be used in place of llie gold. The cellu- 
loid varnish incloses the bronze particles 
in an impervious coating, air-tight and 
water-tight. As it contains nothing that 
will act upon the bronze, the latter re- 
tains its luster for a long period, until 
the varnished surface becomes worn or 
abraded and the bronze thus exposed to 
atmospheric action. 

All of the “gold” or, more properly, 
gilt furniture that is sold so cheaply by 
the furniture and department stores is 
gilded with a paint of this kind, and for 
that reason such furniture can be offered 
at a moderate price. The finish is sur- 
prisingly durable, and in color and luster 
IS a very close imitation of real gold-leaf 
work. This paint is also used on picture 
frames of cheap and medium grades, tak- 
ing the place of gold leaf or the lacquered 
silver leaf formerly used on articles of the 
better grades; it is also substituted for 
“Dutch metal,” or imitation gold leaf, on 
the cheapest class of woik. 

A cheaper gold paint is madr by using 
an inexpensive varnish composed of 
gutta percha, gum dammar, or some 
other varnish gum, dissolved in benzole, 
or ir a mixture of benzole and benzine. 
The paints made with a celluloid-kmyl- 
aeetate varnish give off a strong banana- 
like odor when applied, and may be read- 
ily recognized by this characteristic. 

The impalpably powdered bronzes 
are called “lining” bronzes. They arc 
chiefly used for striping or lining by car- 
riage painters; in bronzing gas fixtures 
ana metal work; in fresco and other in- 
terior decoration, and in printing; the 
use of a very fine powder in inks or painta 
admits of tfie drawing or printing of very 
delicate lines. 

Lining bronze is also used on picture 
frames or other plastic ornamental work. 
Mixed wiMi a thin weak glue sizing it is 
applied over “burnkhing clay,” and 
when dry is polished with agate bur- 
nishers. The object thus treated, aftei 
recti viog a finishing coat of a thin trans- 
parent varnish, imitates very closely in 
appearance a piece of finely cast antique 
bronze. To add still more to this effect 
the burnishing clay is colored the green- 
ish black that is seen in the deep parts 
o( real antique bronzes, and the bronze 
powder, mixed with si..c, is applied only 
to the most prominent parts or “high 
lights” of the ornament. 
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Since the discovery of the celluloid- 
wnyl-acetate varnish, or bpnze liquid, 
and its preservative. properties on bronze 
powders, manufacturers have discon- 
tinued the use of liquids containing oils, 
turpentine, or ffums, since their constitu- 
ents corrode the bronze metal, causing 
the paint finally to turn black. 

Gilding in Size. — The old painters and 
gilders used to prepare the gold size 
themselves, but nowadays it is usually 
bought ready made, barring the white of 
egg additional. The best and most 
reliable, and especially suited for fine 
work, is undoubtedly the red French 
gold size. It is cleaned, as far as pos- 
sible, of all impurities, and powdered. 
For 246 grains take 1 white of egg; put it 
into a glass, taking care to exclude the 
yolk entirely — otherwise the burnish will 
show black spots. Beat the white of egg 
to a froth witn a long, well-cleaned bristle 
brush; add the froth to the size and grind 
finely together, which is soon done. 
When grinding, a little water and red 
size, if necessary, may be added (use 
only water for thinning). After being 
round, the size is forced through a very 
lie hair sieve into a perfectly clean 
vessel, and covered up well, for imme- 
diate or subsequent use. 

The raw stuff of the red size is bolus, 
which is dug in France and Armenia in 
excellent quality. Besides the red size 
there are yellow, white (pipe clay), blue, 
and gray (alumina), which are used for 
certain purposes, to enumerate which 
here would lead too far. 

For burnish gold, always take yellow 
size for ground work. Dip a finely 
ground bristle brush in the gold size pre- 
pared for use; fill a well-cleaned glass 
(holding 1 pint) half full of water, and 
add the size contained in the brush, also 
about 4 to 5 spoonfuls of pure alcohol. 
It IS advisable not to take too much size; 
the liquid, when applied, must hardly 
have a yellow tint. When this is dry 
soon after, commence applying the size, 
for which a hair pencil is used. The 
essentials are to paint evenly and not too 
thickly, so that the tone remains uniform. 
Apjplv three coats of size. 

When the size is laid on correctly and 
has become dry, brush the w^holc with 
a special brush, or rub with a flannel rag, 
so as to obtain the highest possible luster. 
The size must not stand too long; other- 
wise no gloss can be dcvelopecf. After 
brushing, coat the work with weak glue 
water and wrap it up in tissue paper if 
th^ilding is not to be done at once. 

Tne strictest cleanliness is essential, as 


the red gold size is very sensitive. The 
parts where the size has been applied 
must not be touched with the band, else 
grease spots will ensue, which will make 
a flawless gloss in gilding impossible. 
The least relaxation of tne necessary 
attention may spoil the whole job, so that 
evervthing has to be ground off again. 

Tne necessary tools for the application 
of gold leaf arc: Hair pencils oi various 
sizes, tip, cushion, and gilding knife, as 
with oil-gilding. Take pure alcohol or 
grain brandy, and dilute with two-thirds 
water. When ready to apply the gold 
lei.f, dip a hair pened of suitable size into 
the fluid, but do not have it full enough 
that the alcohol will run on the size 
ground. Moisten a portion of the 
ground surface as large as the gold leaf, 
which is laid on immediately after. 
Proceed in the same manner, first mois- 
tening, then applying the ready-cut gold 
leaf. The latter must not be pressed on, 
but merely laid down lightly, one leaf a 
little over the edge of the previous one, 
without using up too much gold. Tech-* 
nicai practice in gold-leaf gilding is 
presupposed; througn this alone can any 
skill be acquired, reading being of no 
avail. 

The leaf of gold being applied, all dust 
must be swept off by means of a light* 
fine hair pencil (but never against the 
overlapping edges), and the burnishing 
is commenced. For this purpose there 
are special agate tools of tne sliape of a 
horn. Flint stone, blood stone, and 
wolfs teeth are sometimes, but gradually 
more seldom, employed. Burnish till a 
full, fine luster appears; but very care* 
fully avoid dents and lines, not to apeak 
of scratches, which would be very nard 
to mend. 


Gold Enamel Paints. — 

I. — Pure turps.. 6 pints 

Copal varnish 1 pint 

Good gold bronze.. . 6) pounds 

Calcis hydrate (dry- 

slaked lime) jounce 


Mix the varnish and turps at a gentle 
beat, then slake well with the lime, and 
settle fur a few days, itien pour off the 
clean portion and mix with tne powder. 


II. — White hard varnish. 1 gallon 
Methylated spirit. . . f gallon 

Gold bronze 12 pounds 

Finely powdered 

mica 9 ounces 

Mix the varnish and the spirit, reduce 


the mica to an impalpable powder, mix 
with the gold, then add to the liquid. 
Many bronze powders contain a goodly 
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proportion of mica, as it imparts bril- 
uancy. Powdered mother-ot-pearl is 
used also. 

GRAINING WITH PAINT: 

See also Wood. 

Oak Graining. — Prepare a paint of 
two-thirds of white lead and one-third of 
golden ocher with the requisite amount 
of boiled linseed oil and a little drier, 
and cover the floor twice with this mix- 
ture. which possesses great covering 
power. When the last coating is dry. 
paint the floor with a thinly liquid paint 
consisting of varnish and sienna, apply- 
ing the same in the longitudinal airec- 
tion of the boards. Treat a strip about 
to inches wide at a time, and draw at 
once a broad paint brush or. in the ab- 
sence of such, an ordinary brush or 
goose feather sJong the planks through 
the wet paint, whereupon the floor will 
acquire^ a nicely grained appearance. 
The paint requires several days to dry. 
A subsequent coating of varnish wiU 
cause the graining to stand out still more 
prominenUy. 

Birch. — Imitations of birch are use- 
fully employed for furniture. The 
ground ahould be a light, clean buff, 
made from white lead, stained with 
either yc^ow ocher or raw sienna in oil. 
In graining, brush over the surface with 
a thin wash of warm brown, making 
the panel of f or S broad color shades. 
Then take a large mottler and mottle the 
darker parts into the light, working 
slantwise, as for maple, but leaving a 
broad and stiff mark. While this is still 
wet soften the panel and then slightly 
mottle across the previous work to break 
it up. When thoroughly dry, carefully 
wet the work over with clean water and 
clean mottler. and put in darker over- 
grain with a thin oak overgrainer or 
overgrainer in tubes. 

Maple. — Sixty pounds white lead; 1 
ounce deep vermilion; 1 ounce lemon 
chrome. 

Ash. — Sixty pounds white lead; 1 
ounce deep vermilion; 1 ounce lemon 
chrome. 

Medium Oak. — Sixty pounds white 
lead; pounds French ocher; 1 ounce 
burnt umber. 

Light Oak. — Sixty pounds white lead; 
1 ounce lemon chrome; ) pound French 
ocher. 

Dark Oak. — Sixty pounds white lead; 
10 pounds burnt umber; pounds 
medium Venetian red. 

Saliii Wood. — Sixty pounds white 


lead; 1 ounce deep vermilion; 1) pounds 
lemon chrome. 

Pollard Oak. — Seventy-five pounds 
white lead; SO pounds French ocher; 3 
pounds burnt umber; 2} pounds medium 
Venetian red. 

Pitch Pine. — Sixty pounds white lead; 
I pound French ocher; ) pound medium 
Venetian red. 

Knotted Oak. — Sixty pounds white 
lead; 0 pounds French ocher; 3} pounds 
burnt umber. 

Italian Walnut. — Sixty pounds white 
lead; 6 pounds French ocher; 1§ pounds 
burnt umber; pounds medium Vene- 
tian red. 

Rosewood. — ^Nine and one-half pounds 
burnt umber; 40 pounds medium Venetian 
red; 10 pounds orange chrome. 

Dark Mahogany. — Nine and one-half 
pounds burnt umber; 40 pound^i medium 
Venetian red; 10 pounds orange chrome. 

Light Mahogany. — Sixty pounds white 
lead; 3 pounds burnt umber; 10 pounds 
medium Venetian red. 

American Walnut. — Thirty pounds 
white lead; 0 pounds French ocher; 
4 pounds burnt umber; 1 pound medium 
Venetian red. 

LUMINOUS PAINTS. 

The illuminating power of the phos- 
phorescent masses obtained by heating 
strontium thiosulphate or barium thio- 
sulphate is considerably increased by the 
adoition, before heating, of small quan- 
tities of the nitrates of uranium, bismuth, 
or thorium. Added to calcium thio 
sulphate, the.se nitrates do not heighteii 
the luminosity or phosphorescence 
The product from strontium thiosul- 
phate is more luminous than that of the 
barium compound. Among the best 
luminous paints are the following: 

I. — T^nnord’s. — One hundred parts 
by weight, of strontium carbonate; 10# 

arts, by weight, of sulphur; 0.5 parts, 
y weiglit, of potassium chloride; O.S 
parts, by weiglit, of sodium chloride; 
0.4 parts, by weight, of manganese 
chloride. The materials are heated foi 
three-quarters of an hour to one hour, 
to about 2,372® F. The product gives 
a violet light. 

II. — Mourers. — One hundred parts, by 
weight, of strontium carbonate; 30 parts* 
by weight, of sulphur; 2 parts, by weight, 
of sodium carbonate: 0.5 parts, by weight, 
of sodium chloride; 0.2 parts, by weight, 
of manganese sulphate. The method of 
treatment is the same as in the first, the 
phosphorescence deep yellow. 
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III. — Vanino’s. — Sixty parts, by weight, 
of strontium thiosulphate; 12 parts, by 
weight, of a 0.5 per cent acidiiietJ alco- 
holic solution of bismuth nitrate; 6 parts, 
by weight, of a 0.5 per cent alcoholic .solu- 
tion of uranium nitrate. The materials 
are mixed, dried, brought gradually to a 
temperature of 2,372° F., and heated for 
about an hour. The phosphorescence is 
emerald green. 

IV. — Balmain’s. — Twenty parts, by 
weight, of calcium oxide (burnt lime), 
free from iron; 6 parts, by weight, of sul- 
phur; 2 parts, by weight, of starch; 1 
part, by weight, of a 0.5 per cent solution 
of bismuth nitrate; 0.15 parts, by weight, 
of pota.ssiiim chloride; 0.15 parts, by 
weight, of sodium chloride. The materi- 
als are mixed, dried, and heated to 1,300® 
C. (2,372® F.). The product gives a vio- 
let light. 

To make these phosphorescent sub- 
stances effective, they are exposed for a 
time to direct sunlight; or a mercury 
lamp may be used, rowerful incande.s- 
cent gas fight also does well, but requires 
more time. 

PAINTS FOR METAL SURFACES: 

Blackemng Ornaments of Iron. — I. — 
To give iron ornaments a black-brown 
to black color, proceed in the following 
manner The articles are treated with 
corrosives, cleaned of all adhering grease, 
and placed in a 10 per cent solution of 
potassium bichromate, dried in the air, 
and finally held over an open, well-glow- 
ing, non-sooting fire for 2 minutes. The 
first coloring is usually black brown, but 
if this process is repeated several times, 
a pure black shade is obtained. Special 
attention has to be paid to removing all 
grease, otherwise the greasy spots will 
not be touched by the liquid, and the 
coloring produced will become irregular. 
Benzine is employed for that purpose 
and the articles must not be touched with 
the fingers afterwards. 

II. — This proce.ss protects the iron 
from rust for a long time. The treat- 
ment consists in coating the objects very 
uniformly with a thin layer of linsced-oil 
varnish, and burning it off over a char- 
coal fire. During the deflagration the 
draught must be stopped. The varnish 
will first go up ir smoke with a strong 
formation of soot, and finally burn up 
eptirely. The process is repeated, i. e., 
after one coating is burned off a new one 
is applied, until the parts exhibit a uni- 
formly handsome, deep - black color. 
Next, wipe off the covering with a dry 
rag. and heat again, but only moder- 


ately. Finally, the articles are taken 
from the fire and rubbed with a rag well 
saturated with linseed-oil varnish. The 
black turns completely dull, and forms a 
real durable covering for the objects. 

Black for Polished Iron Pieces. —Apply 
successive layers of a very concentrated 
solution of nitrate of manganese dis- 
solved in alcohol over a gentle fire and 
the water bath. The surfaces to be 
blackened should be previously heated. 
By repeating the layers all the tints be- 
tween brownish black and bluish black 
may be obtained. 

Glossy Black for Bicycles, etc. — 
Amber . . 8 ounces 

Linseed oil 4 ounces 

Asphalturn. .. . ounces 

Rosin . .... 1 ^ ounces 

Oil turpentine. . . S ounces 

Heat the linseed oil to boiling point, 
add the amber, asphalturn, and rosin, 
and when all melted remove from the tire 
and gradually add the turpentine. 

Japan Bla.k. — The following is a 
^od japan olack for metal surfaces: 
Take 12 ounces of amber and 2 ounces 
of asphalturn. Fuse by heat, and add 

U int boiled oil and 2 ounces of rosin. 

cn cooling add 16 ounce* of oil of 
turpentine. 

Brass and Bronze Protective Paint. — 
As a protective covering, especially for 
brass and bronze ol)jef4s, a colorless 
celluloid solution is recommended, such 
a* is found in trade under the name of 
“Zapon” (q. v.). 

Paint for Copper. — Dissolve 1 ounce of 
alum in 1 quart of warm soft water. 
When cold add flour to make it about 
the consistency of cream, then add J 
thimble of rosin and A ounce of sugar of 
lead. 

Priming Iron.- -The following, if care- 
fully carried out, gives the best satis- 
faction: The first step consists in ihor- 
oughly cleaning the surface of the iron, 
removing all adhesions in the way of 
dirt, rust, etc., before the question of 
priming is considered. As paint in this 
instance is applied more with a view of 
protecting the iron from atmospheric 
influences, rather than for a decorative 
effect, careful attention should be de- 
voted for securing a base or surface 
which is calculated to produce a thorough 
and permanent application A great 
deal depends upon the nature of the 
metal to be painted. Common cast iron, 
for instance, possessing a rovyh exterior, 
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with ordinary precautions can be more 
readily painted with the prospect of a 
permanent adhesion of the paint, than a 
planed steel or wrought-iron surface. 
With the latter it has been demonstrated 
that a hard and elastic paint is needed, 
while with regard to cast iron, other 
paints containing iron oxides are more 
suitable. For good drying and coTering 
roperties, as well as elasticity, a good 
oiled oil to which has been added an 
adequate proportion of red lead will be 
found to form an excellent paint for 
smooth metal surfaces. The primary 
object is to protect the surface of the iron 
from moisture for the purpose of avoid- 
ing rust. The priming must therefore 
be carried out so that it will stick, after 
which subsequent coats may be added if 
desired. 

It is advisable that articles made of 
iron should first be coated with linseed- 
ail varnish. It dries slowly, hardens, 
and enables the operator afterwards to 
exercise an effective control over the con- 
dition of his material. Iron must be 
absolutely drjr and free from rust when 
it is to be painted. It is best to apply 
next a coating of hot linseed oil; when 
dry this should be followed by a priming 
•f pure red lead in good linseed oil, i|nd 
the iron should then be painted as de- 
sired, using ground oil paints and leav- 
ing an interval of a week between each 
coating. Cementing should be done 
after tne red lead priming, but the last 
coat must not be given until the whole is 
thoroughly dry. Bright oil paints and 
an upper coating with plenty of oil resist 
the efifects of heat better than thin coat- 
ings; moreovtc', rust can be detected in 
its early stages with the former. Coat- 
ings of tar and asphalt (asphalt dissolved 
in turpentine) are practicable for under- 
ground pipes, but are not adapted for 
pipes exposed to the air, as tney are 
quickly spoiled. Asphalt varnish, used 
for coating coal scuttles, fire screens, etc., 
consists of asphalt dissolved in linseed- 
oil varnish, iron stoves and stovepipes 
are best coated with graphite. 

Galvanized Iron. — For galvanized iron 
there has been recommended a wash 
consisting sim(>ly of dilute hydrochloric 
acid, which produces chloride of zinc, 
that in combinaliun with the oxygen of 
the air is said to produce a film upon 
which oil color takes as good a hold as 
it would upon ordinary sheet iroil. 

Another method which has been 
tested and found effective is to make a 
solution as follows: One ounce of chlo- 
ride of copper; 1 ounce nitrate of copper; 


1 ounce sal ammoniac, dissolved in A 
quarts of soft water, to which is added 
1 ounce of crude or commercial hvdro- 
chloric acid. This solution sboufd be 
made in an earthenware dish or p‘ot, ok* 
in gUss or stoneware, as tin will precipi- 
tate the copper salts and make the solu- 
tion imperfect. ^ To large surfaces this 
solution is applied with a broad brush, 
when the sur»ce assumes a deep black 
color, which in drying out in from 12 to 
24 hours becomes a gray white, upon 
which the properly prepared primer will 
take a permanent grip. On the film so 
produced a much tninner paint will 
cover very much better than a stouter 
paint would on the untreated galvanized 
or ordinary iron surface. A single trial 
will convince the craftsman that this 
treatment is a method that will give 
lasting results, provided he tries the same 
priming paint on the treated and un- 
treated surface. 

To Paint Wrought Iron with Graphite. 
— In order to make wrought iron ook 
like new mix fine graphite with equal 
parts of varnish ana turpentine oil, add- 
ing a little siccative. Paint the iron 
parts with this twice, allowing to dry 
each time. Especially the second coat- 
ing- must be perfectly dry before further 
treatment. The latter consists in pre- 
paring graphite with spirit and applying 
It very thinly over the first coat. Aftci 
the drying or evaporation of the spirit 
the graphite last applied is brushed 
vigorously, whereby a handsome, dura- 
ble gloss Im produced. 

Paint for Iron Bodies Exposed to 
Heat. — Dilute I part soda^ water glass 
with 2 parts water and mix intimately 
with the following pigments: 

fFhiie.-r^ White lead or sulphate of 
barium. 

Yellow . — Chromate of barium, ocher, 
or uranium yellow. 

Green . — Chromic oxide or ultramarine 
green. 

Blue. — Ultramarine. 

Brown . — Oxide of cadmium, oxide dk 
manganese or terra di sienna. 

Red . — English red or chrome red. 

Bronze powder in a suitable Quantity 
may be added to the mixture, out not 
more paint should be prepared than can 
be used up in a few hours. The bronze 
powder may also be strewn on the fresh 
paint, or applied with a dry brush, to 
enhance the gloss. This paint is not 
affected by heat, and is inodorous. 

^otective Coating for Bright Iron 
Articles. — Zinc white, 30 parts; lamp* 
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black, 2 parts; tallow, 7 parts; vaseline, 
1 part; olive oil, 3 parts; varnish, 1 part. 
Boil together i hour and add i part of 
benzine and } part of turpentine, stirring 
the mass carefully and boiling for some 
time. The finished pastedike substance 
can be readily removed with a rag with- 
out the use of solvents. 

Rust Paints. — I. — A new rust paint is 
produced by the following process: Mix 
100 parts dry iron sulphate and 87 parts 
sodium chlorate and heat to 1,300^ to 
1,800* F. The chlorine set free seems 
to have a very favorable action on the 
color of the simultaneously forming iron 
oxide. In order to avoid, hovevcr, too 
far-reaching an effect of the chlorine gas, 
about 18 pounds of a substance which 
absorbs the same mechanically, such as 
kaolin, ground pumice stone, ocher, 
etc., are added to the mixture. 

II. — A material known under the 
names of lardite, steatite, agalmatolite, 
pagodite, is excellently adapted as a sub- 
stitute for the ordinary metallic protec- 
tive agent of the pigments and has the 
property of protecting iron from rust in 
an cflective manner. In China, lardite 
is used for protecting edifices of sand- 
stone, which crumbles under the action 
of the atmosphere. Likewise a thin 
layer of powdered steatite, applied in the 
form of paint, has been found valuable 
there as a protector against the decay of 
obelisks, statues, etc. Lardite, besides, 
ossesses the quality of being exceedingly 
ne-grained, which renders this material 
valuable for use in ship painting. 
Ground steatite is one of the finest ma- 
teiials wliich can be produced, and no 
other so quickly and firmly adheres to the 
fibers of iron and steel. Furthermore, 
steatite is lighter than metallic covering 
agents, and covers, mixed in paint, a 
larger surface than zinc white, red lead, 
or iron oxide. Steatite as it occurs in 
Switzerland is used there and in the 
Tyrol for stoves, since it is fireproof. 

Steel. — An excellent coating for steel, 
imitating the blue color of natural steel, 
is composed of white shellac, 5 parts; 
borax, 1 part; alcohol, 5 parts; water, 4 

{ )arts; ana a sufficient quantity of methy- 
^ne blue. The borax is dissolved in 
water, the shellac in alcohol. The 
aqueous solution of the borax, is heated 
to a boil and the alcoholic solution of the 
shellac is added with constant stirring. 
Next add the blue color, continuing to 
stir. Before this coating is applied to 
the steel, o. g., the spokes of a bicycle, 
the latter are first rubbed off with tine 
emery paper. The coat is put on with 


a soft rag. The quantity of pigment ta 
be added is very small. By varying the 
quantity a paler or darker coloring of the 
st^el can be produced. 

PAINTS FOR ROOFS AND ROOF 
PAPER: 

Carbolineum. — This German prepar- 
ation is made in three colors. 

I. — Pale. — Melt together in an iroa 
kettle, over a naked fire, 30 parts of 
American rosin F and 150 parts of pale 
paraffine oil and stir in 10 parts of single 
rectified rosin oil. 

II. — Dark. — Melt 100 parts of an- 
thracene oil and 20 parts of American 
rosin F on a alow fire. Next stir in 2 
parts of Para rubber solution (or solution 
of caoutchouc waste) and keep on boil- 
ing until all is dissolved. When this is 
done there should be still added 5 parts 
of crude concentrated carbolic acid and 
6 parts of zinc chloride lye. 50* B6., stir- 
ring until cool. The last-named ad- 
mixture is not absolutely necessary, but 
highly advisable, owing to its extraor- 
dinary preservative and bactericidal 
properties. 

III. — Colored. — For red, melt 100 
parts of coal-tar oil, then stir in 50 parts 
of pale paraffine oil, and finally 75 parts 
of bole or iron minium, and pass through 
the paint mill. Although the addition of 
iron minium is very desirable, it is con- 
siderably more expensive. For gray, 
proceed as above, with the exceptioa 
that metallic gray is used in place of the 
bole. For green, metallic green is em- 
ployed. The colors are identical with 
those used in the manufacture of roof 
varnish. To increase the antiseptic 
properties of the colored carbolineum, 
any desired additions of phenol or zinc 
chloride solutions may be made, but the 
chief requirement in the case of colored 
carbolineum is good covering power of 
the coating. 

Paints for Roofs Covered with Tar 
Paper, for Roofing Paper, etc. — 

I. — Distilled coal tar. , . 70 parts 
Heavy mineral oil 

(lubricating oil). . 10 parts 

American rosin 20 parts 

II.— Distilled coal tar. . . 50 parts 
Trinidad asphalt. . . 15 parts 
Mineral oil, contain- 
ing paraffine . 10 parts 

Dry clay, finely 

ground 25 parts 

RUBBER-BASE (LATEX) PAINTS; 

With the advent of synthetic rubber. 
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aqueous dispersions resulting from the 
emulsion polymerization of these synthet- 
ics became known as latex. This latex is 
now used to make waterproof, washable, 
and easy to apply paint, which is water- 
thinned, reducing fire hazard. The Good- 
ear Tire and Rubber Chemical Division 
as developed a base called Chemigum 101 
(55 parts styrene to 45 parts buta- 
diene). 

Latex Semi-Gloss White. — To make a 
ten gallon batch mix 22.58 lbs. of titanium 
oxide, 6.45 lbs. of lithopone, 3.23 lbs. of 
mica, .16 lb. of tetrasodium pyrophos- 
ohate, 6.08 lbs. of wetting agent, and 10.75 
lbs. of water. Then heat separately at 
130-140® F., soybean protein (2.04 lbs.), 
ammonia (0.2 lb.), water (11.03 lbs.), and 
sodium pentachlorophenate (0.34 lb.). 
The thickener is made with 0.2 lb. of 
ammonium alginate, 5.24 lbs. of water, 
and 0.03 lb. of sodium pentachlorophen- 
ate. After mixing the three separate 
preparations, add 35.16 lbs. of Chemigum 
and 10.12 lbs. of water. 

Yellou. — Chrome oxide, 49.7%; water, 
40.7%; wetting agent 0.35%; tetrasodium 
pyrophosphate, 0.25%. 

Blue. — Ultramarine blue, 40.7%; water, 
49.7%; wetting agent, 0.85%; and tetra- 
sodium pyrophosphate, 0.25%. 

PAINTS, STAINS, ETC., FOR SHIPS: 

Anti-Fouling Composition. — Make an 
agglutinant by heating together 

By weight 

White lead, ground in 


oil 2 parts 

Red lead dry 1 part 

Raw linseed oil 14 parts 


While hot stir in yellow ocher, kao- 
lin, baked clay in powder, or any inert 
body, such as silica, barytes, ^psum, etc., 
to form a stiff dough, and, without allow- 
ing this compound to become cold (the 
vessel should not be removed from the 
source of heat), dilute with more or less 
manganese linoleate to the required 
consistency. 

Marine Paint to Resist Sea Water. — 
First prepare the water-resisting agglu- 
tinant by heating together 
Dry white lead, car- 


bonate only 1 part 

Litharge 1 part 

Linseed oil (fluid 

measure) 14 parts 


.Heat these and stir until of the con- 
sistency of thick glue, and for every 8# 
parts, by weight, of this compound add 
3 parts, by weight, of turpentine, and 1 
part, by weight, of mastic varnish (mas- 
tic rosin dissolved in turpentine); reheat 
the whole, and for every 32 parts, by 
weight, stir in and mix the following: 

Baked and powdered 


clay 4 parts 

Portland cement. ... 16 parts 

Zinc white 1 part 

Red lead 1 part 


After well mixing, dilute with more or 
less turpentine (not exceeding 25 per 
cent of the whole), or linoleate of man- 
Iptnese, the latter being preferable, as 
it has greater binding power. For col- 
ored paints use red oxide of iron or green 
oxide of chrome, but do not use chrome 
green or lead, as they will not stand the 
action of the sea water. 

Compositiona for Ships* Bottoms. — 
Ors#n. 

Pale rosin 25 pounds 

Prepared mineral 

green 8 poundt^ 

D. L. zinc 13 pounds 

Boiled oil 2 pounds 

Mineral naphtha ... 1 gallon 

Petroleum spirit 1) gallons 

Prepared Miner td Oreen. 

Dry levigated min- 


eral green 28 pounds 

Turpentine 7 pounds 

Turpentine varnish. 7 pounds 
Refined linseed oil. . 7 pounds 

Copper Color. 

Pale rosin 25 pounds 

Light Italian ocher. 15 pounds 

D. L. zinc 5 pounds 

Turkey red Bsint. . . i pound 
Petroleum s^rit. ... pounds 
Mineral naphtha. . . 1 pound 

Pink. 

Pale rosin 25 pounds 

D. L. zinc 16 pounds 

Deep vermilion 7 pounds 

Mineral naphtha ... 1 gallon 

Petroleum spirit li gallons 

PAINTS FOR WALLS OF CEMENT, 


PLASTER, HARD FINISH, ETC. 

Coating for Batnrooms.— As a rule 
cement plastering, as well as oil pain^ 
suffices for the protection of walls and 
ceilings in bathrooms, but attentior 
must be called to the destructive action 
of medicinal admixtures. For^ such 
rooms as well as for laboratories, an 
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application of Swedish wood tar, made 
into a flowing consistency with a little 
oil of turpentine and put on hot, has 
been found very excellent. It is of 
advantage previously to warm the wall 
slightly. To the second coat add some 
wax. A very durable coating is ob- 
tained, which looks so pleasing that it is 
only necessary to draw some stripes with 
a darker paint so as to divide the surface 
into fields. 

Cement, to Paint Over Fresh. — The 
wall should be washed with dilute sul- 
phuric acid several days before painting. 
This will change the surplus caustic lime 
to sulphate of lime or gvpsum. The 
acid snould be about one-half chamber 
acid and one-half water. This should be 
repeated before painting, and a coat of 
raw linseed oil nowed on freelv should 
be given for the first coat. While this 
cannot be always guaranteed as effectual 
for making the paint hold, it is the best 
method our correspondent has heard of 
for the purpose, and is worth trying when 
it is absolutely necessary to paint over 
fresh cement. 

Damp Walls, Coating for. — Thirty 
parts or tin are dissolved in 40 parts of 
hydrochloric acid, rnd 30 parts of sal 
ammoniac are added. A powder com- 
posed of freestone, 50 parts; zinc oxide, 
20 parts; pounded glass, 15 parts; pow- 
dered marble, 10 parts; and calcined 
magnesia, 5 parts, is prepared, and made 
into a paste with the liquid above men- 
tioned. Coloring matter may be added. 
The composition mav be used as a 
damp-proof coating for walls, or for 
repairing stonework, or for molding 
statues or ornaments. 

Fa^de Paint. — For this zinc oxide is 
especially adapted, prepared with size 
or casein. Any desired earth colors may 
also 'be added. The surfaces are coated 
8 times with this mass. After the third 
application is dry, put on a single coat- 
ing of zinc chloride solution of 30° Be. 
to which 8 per cent borax is added. 

This coating is very solid, can be 
washed, and is not injured by hydrogen 
sulphide. 

Hard -Finished Walls. — The treatment 
for hard-finished walls which are to be 
painted in flat colors is to prime with a 
thin coat of lead and oil well brushed 
into the wall. Next put on a thin coat of 
glue size; next a coat mixed with } oil 
and § turpentine; next a coat of flat 
paint mixed with turpentine. If you use 
aap dry pigment mix it stiff in oil and 
thin with turps. If in either case the 


paint dries too fast and is liable to show 
laps, put a little glycerine in, to retard 
the drying. 

PAINTS WATERPROOF AND 
WEfATHERPROOF: 

See also Fireproof Paint. 

The following i^re claimed to be both 
waterproof and weatherproof: 

I. — In 50 parts, by weight, of spirit 
of £6 per cent, dissolve 16 parts, by 
weight, of shellac, orange, finely pow- 
dered; 3 parts, by weight, of silver lake, 
finely powacred; and 0.6 parts, by 
weight, of gamboge, finely powdered. 
This paint may be employed without ad- 
mixture of any siccative, and is excel- 
lently adapted for painting objects which 
are exposed to the inclemencies of the 
weather, as it is perfectly weatherproof. 

II. — Mix glue water with zinc oxide 
(zinc white) and paint the respective 
object with this mixture. When this is 
dry (after about 2 hours) it is followed 
up with a coating of glue water and zinc 
chloride in a highly diluted state. Zinc 
oxide enters into a chemical combination 
with zinc chloride, which acquires the 
hardness of glass and a mirror-like 
bright surface. Any desired colors can 
be prepared with the glue water (size) 
and are practically imperishable. This 
zinc coating is very durable, dries quick- 
ly, and is 50 per cent cheaper than oil 
paint. 

Water- and Acid-Resisting Paint. — 
Caoutchouc is melted with colophony at 
a low teiiiperature, after the caoutchouc 
has been dried in a drying closet (stove) 
at 158° to 176° F., until no more con- 
siderable increase in weight is percepti- 
ble, while the colophony nas completely 
lost its moisture by repeated melting. 
The raw products thus prepared will 
readily melt upon slight heating. To 
the melted colophony and caoutchouc 
add in a hot liquid state zinc while or any 
similar pigment. Thin with a varnish 
consisting of 50 parts of perfectly an- 
hydrous colophony, 40 parts of absolute 
alcohol, and 40 parts of benzine. The 
whole syrupy ma.ss is worked through in 
a paint milt to obtain a uniform product, 
at which operation more or les.s colo- 
phony varnish is added according to the 
desired consistency. 

Water- and Air-Proof Paint. — An air- 
proof and waterproof paint, the subject 
of a recent French patent, is a compound 
of 30 parts, by weight, acetone; 100 
parts acetic ether; 50 parts sulphuric 
ether; 100 parts camphor; 50 parts gum 
lac; 200 parts cotton; 100 parts paper 
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(dissolved in sulphuric acia); 100 parts . 
mastic in drops. These proportions i 
may fluctuate according to need. The ' 
paper is reduced well and dissolved with- 
out heat with sufHcient sulphuric ether; 
the cottork is dissolved in the acetone and 
the whole is mixed together with the 
other ingredients and stirred well. The 
application is performed as with any 
other varnish. The coating is said not 
to crack or shrink and to be particularly 
useful as a protection against moisture 
for all stuffs. 

PAINTS FOR WOOD: 

See also Wood. 

Floor Coating. — A new paint for floors, 
especially those of soft w^ood: Mix to- 
gether 2.2 pounds joiners’ glue; a little 
over 1 ounce powdered bichromate of 
potash: 3} ounces aniline brown; and 
104 quarts water in a tin vessel. After 
0 hours have elapsed (when the glue is 
completely soaked), heat gradu^ly to 
the boiling point. The coating becomes 
perfectly water-tight after 2 or 3 days; it 
IS not opaque, as the earthy body is lack- 
ing. The glue causes the wood fibers 
to be firmly united. It becomes in- 
soluble by the addition of bichromate 
of potash, under the influence of light. 
Without this admixture a simple g'ue 
coat has formerly not been found satis- 
factory, as it dissolves if cleaned wdth 
water. 

Durable House Paint.-- I. — New 
houses should be primed once with pure 
linseed oil, then painted with a thin 
paint from white lead and chalk, and 
thus gradually covered. The last coat 
is prepared of well-boiled varnish, white 
lead, and chalk. The chalk has the 
mission to moilerate the saponification 
of the linseed oil by the white lead. 
Mixing colors such as ocher and black, 
which take up plenty of oil, materially 
assist in producing a durable covering. 

II.— Prime wim zinc white and let 
this be succeeded by a coating with zinc 
chloride in glue water (size). The zinc 
oxide forms with the zinc chloride an 
oxy-chloride of great hardness and 
glossy surface. Ily admixture of pig- 
ments any desired shade may be pro- 
duced. The zinc coating is inde.struc- 
tible, dries quickly, does not peel, is free 
from the smell of fresh oil .paint, and 
more than 5 per cent cheaper. 

Ivory Coating for Smooth, Light Wood. 
— In order to cover the articles, which 
may be flat or round, with this coating, 
they must first be polished quite smooth 
and clean: then they are coated with 


thin, hot, white glue. When the coat is 
thoroughly dry, the glue is rubbed off 
again with fine glass paper. The mass 
is prepared as follows: Take 3 pounds 
(more or less, according to the number 
of articles) of the purest and best collo- 
dion; grind upon a clean grinning stone 
twice the quantity that can be taken up 
with the point of a knife of Krerns white, 
with enough good pale linseed oil as is 
necessary to grind the white smooth and 
fine. Take a clean bottle, into which 
one-half of the collodion is poured; to 
this add the ground white, which can be 
removed clean from the stone by means 
of a good spatula and put in the bottle. 
Add about 100 drops of linseed oil, and 
shake the mass till it looks like milk. 

Now painting with this milky sub- 
stance may be commenced, using a fine 
hair pencil of excellent quality. The 
pencil is not clipped in the large bottle; 
out a. glass is kept at hand with an open- 
ing of about 1 inch, so as to be able to 
immerse the pencil quickly. The sub- 
stance is not flowing like the alcohol 
lacquers, for which reason it may be put 
on thick, for the ether, chiefly consti- 
tuting the mass, evaporates at once and 
leaves but a very thin film whicn becomes 
noticeable only after about 10 such 
applications have been made. Shake 
the bottle well each lime before filling 
the small glass, as the heavy Krerns 
white is very apt to sink to th#* bottom of 
the bottle. It it is observed that the 
substance becomes too thick, which may 
easily occur on account of the evapora- 
tion, a part of the rern;iiniiig other is 
added, to which in turn JO to 40 drops 
of oil arc added, shaking it till the oil 
appears to be completely dissolved. 

The ope»-ator must put on the mass 
in quick succession and rather thick. 
After about 10 coats have l>cen applied 
the work is allowed to rest several nours; 
then 3 or 4 coats of pure collodion, to 
which likewise several drops of oil have 
been added, are given. Another pause 
of several hours ha\Ing been allowed to 
intervene, application of the mass is once 
more begun. 

When it is notice*! that a layer of the 
thickness of paper has formed, the arti- 
cles, after drying thoroughly, should be 
softly riibboJ off with very fine glass 
paper, after whieh they require to be 
wiped off well w'ith a clean linen rag, so 
that no dust remains. Then coating is 
continued till the work seems serviceable. 

A few applications of pure collodion 
should be made, and when this has 
become perfectly hard, after a few 
hours, it can be rubbed down with a rag, 
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tripoli, and oiU and polished by hand, 
like horn or ivory. This work can be 
done only in a room which is entirely free 
from dust. The greatest cleanliness 
must be observed. 

MISCELLANEOUS RECIPES, PAINTS, 
ETC.: 

Bathtub Paint. — Take white keg lead, 
tint to any desired color and then add, 
say, k boiled oil (pure linseed) to i hard 
drying durable body varnish. Clean the 
surface of the tub thoroughly before ap- 
plying the paint. Benzine or lime wash 
are good cleaning agents. Coat up un- 
til a satisfactorily strong, pure color is 
reached. This will give good gloss and 
will also wear durably. 

Coating for Name Plates. — A durable 
coating for name plates in nurseries is 
produced as follows: Take a woolen rag, 
saturate it with joiners* polish, lay it 
into a linen one, and rub the wooden sur- 
face ffith this for some time. Rub down 
with sandpaper and it can be written on 
almost like paper. When all is dry, 
coat with dammar lacquer for better 
protection. If the wood is to receive a 
color it is placed in the woolen rag before 
rubbing down, in this case chrome 
yellow. 

To Keep Flies from Fresh Paint. — For 
the purpose of keeping flies and other 
insects away from freshly painted sur- 
faces mix a little bay oil (laurel oil) with 
the oil paint, or place a receptacle con- 
taining same in the vicinity of the painted 
objects. The pungent odor keeps off 
the flies. 

Heat-Indicating Paint. — A heat-indi- 
cating paint composed of a double iodide 
of copper and mercury was first dis- 
covered years ago by a German physi- 
cist. At ordinary temperatures the 
paint is red, but when heated to 206® F. 
it turns black. Paper painted with this 
composition and warmed at a stove ex- 
hibits the change in a few seconds. A 
yellow double iodide of silver and mer- 
cury is even more sensitive to heat, 
changing from yellow to dark red. 

Silicone Paints. — The elements silicon 
and oxygen are found combined in nature 
in a substance called quartz, one of the 
most heat-resisting minerals. By treating 
(martz with organic compounds containing 
the methyl, ethyl, or phenyl group, silicone 
resins are formed, which are incorporated 
in paints and varnishes to give them ex- 
traordinary heat and water-resistant quali- 


tjes, as well as other remarkable proper- 
ties. 

These finishes can be applied by the 
conventional methods (brush, spray, dip, 
roller, or silk-screen). The usual pig- 
ments, such as ultramarine blue, titanium 
oxide, etc., can be used for coloring. They 
are used to color incandescent bulbs, and 
identify radio tubes that attain tempera- 
tures too high for other resins. Silicone 
paints resist acids, oils, corrosive agents, 
sunlight, bending, etc. 

Besides being so highly resistant to wa- 
ter, silicone compounds also repel other 
substances. When used as a glaze on 
bread-pans in bakeries, hiinrlreds of 
“bakes” are possible without regreasing. 

Silicone paints are particularly suited to 
outdoor use, since they do not readily dis- 
color nor chalk on exposure. 

Peeling of Paints. — For the preven- 
tion of peeling of new coatings on old oil 
paintings or lakes, the latter should be 
rubbed with roughly ground pumice 
stone, wet by means .of felt rags, and to 
the first new coat there should be added 
fine spirit in the proportion of about 
A of the thinning necessary for stir- 
ring (turpentine, oil, etc.). This paint 
dries well and has given good results, 
even in the most difficult cases. The 
subsequent coatings are put on with the 
customary paint. Fat oil glazes for 
graining are likewise mixed with spirit, 
whereby the cracking of the varnish 
coating is usually entirely obviated. 

Polychroming of Figures. — This paint 
consists of white wax, 1 part, and pow- 
dered mastic, 1 part, melted together 
upon the water bath and mixed with 
rectified turpentine. The colors to be 
used are first ground stiffly in turpentine 
on the grinding slab, and worked into 
consistency with the above solution. 

Priming Coat for Water Spots. — A 
good way to remove rain spots, or such 
caused by water soaking through ceilings, 
has been employed with good results. 
Take unslaked white lime, dilute with al- 
cohol, and paint the spots with it. When 
the spots arc dry — which ensues quickly, 
a.s the alcnhol evaporates and the lime 
forms a sort of insulating layer — one can 
proceed painting with size color, and the 
spots will not show through again. 

TIRE PRESERVING PAINT: 

Mix thoroughly: 2 pounds Linseed Oil; 
2 pounds Petroleum; 1 pound Cottonseed 
Oil. 

Then to this mixture add just enough 
dry white lead to give it a color similar 
to a new tire. 
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TACK RAG: 

The surface of furniture or other wood- 
work must be clean if enameling or var- 
nishing is to be done successfully. A 
“tack rag” can easily be made to do this. 
A lintless cloth, preferably with a hemmed 
edge (an old handkerchief is excellent), is 
dipped in water, wrung out, and then 
sprinkled with varnish. The tack rag 
should be used on the woodwork or furni- 
ture just before the application of the 
finish. 


Paper 

Paper Pads (see also Adhesives, under 
Glue). 

1. — Glue Si ounces 

Glycerine .... 8 ounces 

Water, a sufficient quantity. 

Pour upon the glue more than enough 
water to cover it and let stand for several 
hours, then decant the greater portion of 
the water; apply heat until the glue is 
dissolved, and add the glycerine. If the 
mixture is too thick, add more water. 

II. — Glue 6 ounces 

Alum 30 grains 

Acetic acid i ounce 

Alcohol li ounces 

Water 6i ounces 

Mix all but the alcohol, digest on a 
water bath till the, glue is dissolved, allow 
to cool, and add the alcohol. 

Papier Macli6. — The following are the 
ingredients necessary to make a lump of 
papier mach^ a little larger than an ordi- 
nary baseball and weighing 17 ounces; 

Wet paper pulp, dry paper, 1 ounce; 
water, 3 ounces; 4 ounces (avoirdupois); 
dry plaster Paris, 8 ounces (avoirdupois); 
hot glue, i gill, or 4^ tablespoonfuls. 

While the paper pulp is being pre- 
pared, melt some best Irish glue in the 
glue pot and make it of the same thick- 
ness and general consistency as that used 
by cabinet makers. On ta^ng the paper 
ulp from the water squeeze it gently, 
ut do not try to dry it. Put in a 
bowl, add about 3 tablespoonfuls of 
the hot glue, and stir the mass up into a 
soft ana very sticky paste. Add the 
plaster of Paris aud mix thoroughly. 
By the time about 3 ounces of the 
plaster have been used, the mass is so drv 
and thick that it can hardly be worked. 
Add the remainder of the glue, work 
it up again until it becomes sticky once 
more, and then add the remainder of 
the plaster. Squeeze it vigor ously through 


the fingers to thoroughly mix the mass* 
and work it until free from lumps, 
finely kneaded and sticky enough to ad- 
here to the surface of a planed board. 
If it is too dry to stick fast add a few 
drops of either glue or water, and work 
it up again. When the paper pulp is 
poor and the mache is inclined to be 
lumpy, lay the ma^s upon a smooth 
board, take a hammer and pound it bard 
to grind it up fine. 

If the papier macli^ is not sticky enough 
to adhere firmly to whatever it is rubbed 
upon, it is a failure, and requires more 
glue. In using it the mass should be 
kept in a lump and used as soon as 
possible after making. Keep the sur- 
face of the lump moist by means of a wet 
cloth laid over it, for if you do not, the 
surface will dry rapidly. If it is to be 
kept overnight, or longer, wrap it up in 
several thicknes.<ies of wet cotton cloth, 
and put under an inverted bowl. If it 
is desired to keep a lump for a week, to 
use daily, add a few drops of glycerine 
when making, so that it will dry more 
slowly. 

The papier mach6 made according to 
this formula has the following qualities: 
When tested by rubbing between the 
thumb and finger, it was sticky and cov- 
ered the thumb with a fine coating. 
(Had it left the thumb clean, it would 
have been because it contained too 
much water.) When rubbed upon a 
pane of glass it sticks tightly and dries 
hard in 3 hours without cracking, and 
cai) only be removed with a knife. 
When spread in a layer as thin as writing 
paper it dries in half an hour. A mass 
actually used dried hard enough to roat 
with wax in 18 hours, and, without 
cracking, became as hard as wood; yet 
a similar quantity wrapped in a wet cloth 
and placed under an inverted bowl kept 
soft and fit for use for an entire week. 

Parchment Paper. — I. — Dip white un- 
sized paper for half a minute in strong 
sulphuric acid, specific gravity, 1.842, 
and afterwards in water containing a 
little ammonia. 

II. — Plunge unsized paper for a few 
seconds into sulphuric acid diluted with* 
half to a quarter its bulk of water (this 
solution being of the same temperature 
as the air), and afterwards wash with 
weak ammonia. 

Razor Paper. — I. — Smooth unsized 
paper, one of the surfaces of which 
while in a slightly damp state, has been 
rubbed over with a mixture of calcined 
peroxide of iron and emery, both in im- 
palpable powder. It is cut up into 
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pieces (about ^x3 inches), and sold in 
packets. Used to wipe the razor on, 
which thus does not require stropping. 

JI. — From emery and quartz (both in i 
impalpable powder), and paper pulp I 
(estimated in the dry state), equal parts, 
made into sheets of the thickness of 
drawing paper, by the ordinary process. 
For use, a pi^ce is pasted on the strop 
and moistened with a little oil. 

Safety Paper. — White paper pulp 
mixed with an equal quantity of pulp 
tinged with any stain easily affected by 
chlorine, acids, alkalies, etc., and made 
into sheets as Lsual, serves as a safety 
paper on which to write checks or the 
like. Any attempt to wash out the writ- 
ing affects the whole surface, showing 
plainly that it has been tampered with. 

Tracing Paper. — Open a quire of 
smooth, unsized white paper, and place 
it flat upon a table. Apply, with a clean 
sash tool to the upper surface of the first 
sheet, a coat of varnish made of equal 
parts of Canada balsam and oil of tur- 
peutine, and hang the prepared sheet 
across the line to dry; repeat the opera- 
tion on fresh sheets until the proper 
quantity is finished. If not sufficiently 
transparent, a second coat of varnish 
may be applied as soon as the first has 
become quite dry. 

Strengthened Filter Paper. — When or- 
dinary niter paper is dipped into nitric 
acid (specific gravity, thoroughly 

washed and dried, it becomes a tissue of 
remarkable properties, and one that de- 
serves to be belter known by chemists 
and pharmacists. It shrinks somewhat 
in size and in weight, and gives, on burn- 
ing, a diminished ash. it yields no ni- 
trogen, nor does it in the slightest man- 
ner affect liquids. It remains perfectly 
ervious to liquids, its filtering properties 
cing in no w^se affected, which, it is 
needless to say, is very different from 
the behavior of the same paper “parch- 
mented’* by sulphuric acid. It is as 
aupple as a rag, vet may he very roughly 
handled, even when wet, wilJioiit tearing 
or giving way. The.se qualities make it 
very valuable for use in filtration under 
pressqre or exhaust. It fits closely to the 
funnel, upon which it may be used direct, 
without any supports, and it thus pre- 
vents undue access of air. As to strength, 
'it is increased upward of 10 limes. A 
strip of ordinary white Swedish paper, 
i oi an inch wicie, will sustain a loaa of 
from i to } of a pound avoirdupois, ac- 
cording to the quality of the paper. A 
similar strip of the toughenea paper 


broke, in 3 trials, with 5 pounds, 7 ounces* 
and 3 drachms; 5 pounds, 4 ounces, and 
36 grains; and 5 pounds, 10 ounces re- 
spectively. These are facts that deserve 
to be better known than they seem to be 
to the profession at large. 

Blotting Paper. — A new blotting paper 
which will completely remove wet as 
well as dry ink spots, after moistening the 
paper with water, is produced as follows: 
Dissolve 100 parts of oxalic acid in 400 
parts of alcoliol, and immerse porous 
white paper in this solution until it is 
completely saturated. Next hang the 
sheets up separately to dry over threads. 
Such paper affords great advantages* 
hut in its characteristic application is 
serviceable for ferric inks only, while 
aniline ink spots cannot be removed with 
it, after drying. 

Carbon Paper. — Many copying papers 
act by virtue of a detachable pigment* 
which, when the pigmented paper is 
placed between two sheets of white paper, 
and when the uppermost paper is writ- 
ten on, transfers its pigment to the lower 
white sheet along lines which correspond 
to those traced on the upper paper, and 
therefore gives an exact copy of them on 
the lower paper. 

The pigments used are fine soot or 
ivory black, indigo carmine, ultramarine, 
and Paris blue, or mixtures of them. 
The pigment is intimately mixed with 
grain soap, and then rubbed on to thin 
but strong paper with a stiff brush. 
Fatty oils, such as linseed or castor oil, 
may be used, but the grain soap is pref 
erable. Graphite is frequently used 
for black copying paper. It is rubbed 
into the paper with a rotton pad until a 
uniform light-gray color results. All 
superfluous giaphite is then carefully 
brushed off. 

It is sometimes desired to make a copy- 
ing paper which will produce at the same 
time a positive copy, which is not required 
to be reproduceu, and a negative or re- 
versed copy from which a number of 
direct copies can he taken. Such paper 
is covered on one side with a manifolding 
composition, and on the other with a 
simple copying composition, and is used 
between 2 sheets of paper with the mani- 
folding side undermost. 

The manifolding composition is made 
by mixing .5 ounces of printers* ink with 
40 of spirits of turpentine, and then mix- 
ing it with a fusen mixture of 40 ounces 
of tallow and 5 ounces of stearinc. When 
the mass is homogeneous, 30 ounces of 
the finest powdered protoxide of iron, 
first mixed with 15 ounces of pyrogailic 
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acid and 5 ounces of gallic acid, are 
stirred in till a perfect mixture is ob- 
tained. Thi« mass will give at least 50 
copies on damp paper in the ordinary 
way. The copying composition for the 
other side of tne preparea paper consists 
of the following ingredients: 


Printers* ink. ...... 5 parts 

Spirits of turpentine. 40 parts 

Fused tallow 30 parts 

Fused wax 3 parts 

Fused rosin 2 parts 

Soot 20 parts 


It goes without saying that rollers or 
stones or other hard materials may be 
used for the purpose under consideration 
as well as paper. The manifolding 
mass may be made blue with indigotin. 
red with magenta, or violet with methyl 
violet, adding 30 ounces of the chosen 
dye to the above quantities of pigment, 
if, however, they are used, the oxide of 
iron and gallic acids must be replaced by 
20 ovnees of carbonate of magnesia. 

Celloidin Paper.— Ordinary polished 
celluloid and celloidin paper are dif- 
ficult to write upon with pen and ink. 
If, however, the face is rubbed oyer with 
a chalk crayon, and the dust wiped oi? 
with a clean rag, writing becomes easy. 

Cloth Paper. — This is prepared by 
covering gauze, calico, canvas, etc., with 
a surface of paper pulp in a Foudrinier 
machine, and then finishing the com- 
pound sheet in a nearly simuar manner 
to that adopted for ordinary paper. 

Drawing Paper. — The blue drawing 
paper of commerce, which is frequently 
employed for technical dra>vings, is not 
very durable. For the production of a 
serviceable and strong drawing paper, 
the following process is recommended. 
Mix a solution of 

Gumarabic 2 parts 

Ammonia iron citrate. 3 parts 

Tartaric acid 2 parts 

Distilled water 20 parts 

After still adding 4 parts of solution of 
ammonia with a solution of 

Potassium ferricyanidc 2.5 parts 

Distilled water 10.0 parts 

allow the mixture to stand in the dark 
half an hour. Apply the preparation on 
the paper by means of a soft brush, in ar- 
tificial light, and dry in the dark. Next, 
expose tne paper to 'light until it appears 
dark violet, place in water for 10 seconds, 
air a short time, wash with water, and 
finally dip in a solution of 

Eau de javelle 50 parts 

Distilled water 1,000 parts 

until it turns dark blue. 


^ Filter Paper. — This process consists in 
dipping the paper in nitric acid of 1.433 
specific gravity, subsecmently washing it 
well and drying it. The paper there- 
by acquires advantageous qualities. It 
shrinks a little and loses in weight, while 
on burning only a small quantity of ash 
remains. It possesses no traces of nitro- 
gen and does not in way attack the 
uquid to be filtered. Withal, this paper 
remains perfectly pervious for the most 
varying liquids, and its filtering capacity 
is in no wise impaired. It is difficult to 
tear, and still elastic and flexible like 
linen. It clings completely to the funnel. 
In general it may be said that the 
strength of the filtering paper thus 
treated increases 100 per cent. 

Fireproof Papers. — I. — Ammonium 
sulphate, 8 parts, by weight; boracic 
acid, 3 parts; borax, 2 parts; water, 100 
parts. The temperature should be about 
122® F. 

II. — For paper, either printed or un- 
printed, bills of exchange, deeds, books, 
etc., the following solution is recom- 
mended: Ammonium sulphate, 8 parts; 
boracic acid, 3 ports; sodium borate, 
1.7 parte; water, 10,000 parte. The so- 
lution is heated to 122® F., and may be 
used when the paper is manufactured. 
As soon as the paper leaves the machine 
it is passed through this solution, then 
rollea over a warm cylinder and dried. 
If printed or in sheets, it is simply im- 
mersed in the solution, at a temperature 
of 122® F.. and spread out to dry, finally 
pressed to restore the luster. 

Hydrographic Paper. — This is paper 
which may be written on with simple 
water or with some colorless liquid ha\' 
ing the appearance of water. 

I. ; — A mixture of nut galls, 4 parts, and 
calcined sulphate of iron, 1 part (both 
perfectly dry and reduced to very fine 
powder), is rubbed over the surface of 
the paper, and is then forced into its 
pores by powerful pressure, after which 
the loose portion is brushed off. The 
writing shows black when a pen dipped 
in water is used, 

II. — A mixture of persulphate of iron- 
and ferrocyanide of potassium may be 
employed as in formula I. This writes 
blue. 

Iridescent Paper. — Sal ammoniac and 
sulphate of indigo, of each 1 part; 
sulphate of iron, 5 parts; nut galls, 8 
parts; gum arabic, | part. Boil them in 
water, and expose the paper washed 
with the liquid to (the fumes of) am- 
monia. 



PAPER 


BOB 


lithographic Paper. — I. — Starch, 6 
ihunces; ffum arabic, 2 ounces; alum, 1 
ounce. Make a strong solution of each 
separately, in hot watery mix, strain 
through gauze, and apply it while still 
warm to one side of leaves of paper, with 
a clean painting brush or sponge; a sec- 
ond ana a third coat must be given as 
the preceding ore becomes dry. The 
paper must be, lastly, pressed, to make 
It smooth. 

II. — Give the paper S coats of thin 
size, 1 coat of good white starch, and 1 
coat of a solution of gamboge in water, 
the whole to be apfuied coid, with a 
sponge, and each coat to be allowed to 
dry before the other is applied. The 
solutions should be freslily made. 

Lithographic paper is written on with 
lithographic ink. The writing is trans- 
ferred simply by moistening the back of 
the paper, placing it evenly on the stone, 
and then applying pressure. A reversed 
copy is obtained, which, when printed 
from, yields corrected copies resembling 
the original writing or drawing. In this 
way the necessity of executing the writ- 
ing or drawing in a reversed oirection is 
obviated. 

MARBLING PAPER FOR BOOKS. 

Provide a wooden trough 2 inches deep 
and the length and width of any desired 
sheet; boil in a brass or copper pan a 

S tity of linseed and water until a 
mucilage is formed; strain it into 
a trough, and let cool; then grind on a 
marble slab tiny of the following colors 
in small beer: 

For Blue. — Prussian blue or indigo. 
Red. — Itose pink, vermilion, or drop 
lake. 

Yellow. — King’s yellow, yellow ocher, 
etc. 

White. — Flake white. 

Black. — Burnt ivory or lampblack. 
Brown. — Umber, burnt; terra di 
sienna, burnt. 

Black ini.xed with yellow or red also 
makes brown. 

Green. — Blue and yellow mixed. 
Orange. — Red and yellow mixed 
Purple. — Red and blue mixed. 

For each color liavi* o cups, one for 
the color after grinding, the oilier to mix 
it with ox gall which must be used to 
thin the (.(.lurs at disci ^lion. If too 
much gall is used, the colors ^^ill spread. 
When they keep their place on the sur- 
face of the trough, when moved with a 
quiil, they aye fit for use. All things in 


readiness, the colors are successively 
sprinkled on the surface of the mucilage 
in the trough with a brush, and are waved 
or drawn about with a quill or a stick, 
according to taste. When the design is 
just formed, the book, tied tightly be- 
tween cutting boards of the same size, is 
lightly pressed with its edge on the sur- 
face of the liquid pattern, and then with- 
drawn and dried. The covers may be 
marbled in the same way, only letting the 
liquid colors run over them. In mar- 
bling paper the sides of the paper are gent- 
ly applied to the colors in ihe trough. 
The film of color in the trough may be as 
thin as possible, and if any remains after 
the marbling it may be taken off by ap- 
plying paper to it before you prepare 
tor marbling again. To diversify the 
effects, colors are often mixed with a 
little sweet oil before sprinkling them on, 
by which means a light halo or circle 
appeals around each spot. 

WATERPROOF PAPERS. 

I. — Wall papers may be easily ren- 
dered washable, either before or after 
they are hung, by preparing them in the 
following manner: Dissolve 2 parts of 
borax and 2 parts of shellac in 24 parts 
of water, and strain through a fine cloth. 
V/ith a brush or a sponge apply this to 
the surface of the paper, ana when it is 
dry, polish it to a nigh gloss with a soft 
brush. Thus treated the paper may be 
washed without fear of removing the 
colors or even smearing or blurring 
them. 

II. — This is recommended for drawing 
paper. Any kiiul of paper is lightly primed 
with glue or a suitable binder, to which a 
finely nt)WiicroJ inorganic body, such as 
zinc white, chalk, lime, or heavy spar, as 
well as the desired coloring matter for the 
paper, are added. Next the paper thus 
treated is coated with soluble glass — 
silicate of potash or of soda — to which 
small amounts oi magnesia have been 
admixed, or else it is dipped into this 
mixture, and dried for about 10 days in 
a temperature of 77* F. Paper thus 
prepared can be wrilten or drawn upon 
wnth lead pencil, chalk, colored crayons, 
charcoal, India ink, and lithographic 
crayon, and the writing or drawing may 
be washed off 20 or more times, entirely 
or partly, without changing the paper 
materially. It offers the convenience 
that anything m ly be readily and quickly 
removed with a moist sponge rnd imme- 
diately corrected, since the wa.shed places 
can be worked on again at once. 

Wax Paper.— 1. — Place cartridge paper, 
or strong writing paper, on a not iron 
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late, and rub it well with a lump of 
eeswax. Used to form extempora- 
neous steam or gas pipes, to cover the 
joints of vessels, and to tie over pots, etc. 

II. — For the production of waxed or 
ceresine paper, saturate ordinary paper 
with equal parts of stearine and tallow or 
ceresine. If it is desired to apply a 
business stamp on the paper before sat- 
uration and after stamping, it should be 
dried well for 24 hours, so as to prevent 
the aniline color from spreading. 

Wrapping Paper for Silverware. — 
Make a smution of 6 parts of sodium 
hydrate in sufficient water to make it 
show about 20° B. (specific gravity, 1.60). 
To it add 4 parts zinc oxide, and boil 
together until the latter is dissolved. 
Now add sufficient water to reduce the 
specific gravity of the solution to 1.075 
(10° B.). The bath is now ready for 
use. Dip each sheet separately, and 
hang on threads stretched across the 
room, to dry. Be on your guard against 
dust, as particles of sand adhering to the 
paper will scratch the ware wrapped in it. 
Ware, either plated or silver, wrapped in 
this paper, will not blacken. 

Varnished Paper. — Before proceeding 
lo varnish paper, card-work^ pasteboaro, 
etc., it is necessary to give it 2 or S coats 
of size, to prevent the absorption of the 
varnish, and any injury to the color or 
design. The size may be made by dis- 
solving a little isiliglass in boiling water, 
or by boiling sonic clean parchment cut- 
tings until they form m clear solution. 
This, after being siris ned through a 
piece of clean muslin or, for very nice 
purposes, clarified ^Mth a little wlii'c 
is applietl by means of a small 
clean brush called by painters a sasli 
tool. A light, delicate touch must be 
adopted, especially for the first coat, lest 
the ink or colors be started or srnotlu red. 
When the prepared surface is quite dry 
it may be varnished. 

Impregnation of Papers with Zapon 
Varnish. — For the protection of impor- 
tant papers against the destructive in- 
fluences of the atmosphere, of water 
fungi, and light, but especially against 
the consequences of tne process of 
molding, a process has been introduced 
under tne name of‘ zapon impregnation. 

The zaponizing may be carried out by 
dipping the papers in zapon or bv coating 
them with it by means of a brush or pen- 
cil. Sometimes the purpose may also be 
reached by dripping or sprinkling it on, 
but in the majority of cases a painting 
of the sheets will be the simplest methoo. 


Zapon in a liquid state is highly in- 
flammable, for which reason during the 
application until the evaporation of the 
solvent, open flames and fires should be 
kept away from the vicinity. When the 
drying is finished, which usually takes a 
few hours where both sides are coated, 
the zaponized paper does not so easily 
ignite at an open flame anv more or at 
least not more readily tnan non-im- 
pregnated paper. For coating with and 
especially for dipping in zapon, a con- 
trivance which effects a convenient sus- 
pension and dripping off with collection 
of the excess is of advantage. 

The zapon should be thinned accord- 
ing to the material to be treated. Fee- 
bly sized papers are coated with ordinary, 
i. e., undiluted zapon. For dipping pur- 
poses, the zapon should be mixed with a 
diluent, if the paper is hard and well 
sized. The weaker the sizing, the more 
careful should be the selection of the 
zapon. 

Zapon to be used for coating purposes 
should be particularly thick, so that it 
can be thinned as desired. Unsized 
papers require an undiluted coating. 

The thicl: variety also furnishes an 
excellent ailhesive a^jeiit ns cement for 
wood, glass, porcelain, and metals 
which is insoluble in cold and hot water, 
and binds very firmly. Metallic sur 
faces coated with zapon do not oxidize or 
alter their appearance, since the coating 
is like glass and only forms a very thin 
but firmly adherin»x film, which, if ap- 
plied on pliable sheet metal, does not 
crack on bending. 

For the prcjiai.ilioii of zapon the fol- 
lowing directions are given: Pour 20 
parts of acetone over 2 parts of colorless 
celluloid waste — obtainable at the cellu- 
loid factories — and let stand several days 
in a clpsed vessel, shaking frequently, 
until the whole has dis.solvr(i into a clear, 
thick ma.ss. Next admix 78 parts of amyl 
acetate and completely clarify the zapon 
varnish by allowing to settle for weeks. 

Slate Parchment. — Soak good paper 
with linseed-oil varnish (boiled oil) and 
apply the following mas.s, mentioned be- 
low, several times in succession: Cop&l 
varnish, 1 part, by weight; turpentine 
oil, 2 parts; finest sprinkling sand, 1 part; 
powdered gbiss. 1 part; ground slate as 
u.sed for sljitos, ® parts: and lampblack, 
1 part, intimately mixed together and 
repeatedly ground very fine. After 
drying and hardening, the plates can be 
written upon wiih lead or slate pencils. 

Paper Floor Covering. — The floor le 
carefully cleaned, and all holet nail 
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cracks are filled up with a mass which 
is^ prepared bj saturating newspapers 
witn a paste that is made by mixing 
thoroughly ITf ounces wheat flour, 
3.17 (quarts water, and 1 spoonful of 
pulverized alum. The floor is coated 
with this paste throughout, and covered 
with a layer of manilla paper, or other 
strong hemp paper. If something very 
durable is desired, paint the paper laver 
with the same paste and put on another 
layer of paper, leaving u to dry thor- 
oughly. Then apply linother coat of 
paste, and upon this place waU paper of 
any desired aind. In order to protect 
the wall paper from wear, give it 2 or 
more coats of a solution of 8| ounces 
white glue in 2.11 quarts hot water, allow 
them to dry, and finish the job with a 
coating of bard oil varnish. 

METALLIC PAPER. 

This paper, made by transferring, past- 
ing, or painting a coating of metal on 
ordinary paper, retains a comparatively 
dull and dead appearance even after 
glazing or polishing with the burnisher 
or agate. Galvanized or electroplated 
metal paper, on the other hand, in which 
the metal has penetrated into the most 
minute pores of the paper, possesses an 
extraorainarily brilliant polish, fully 
equal to that of a piece of compact 
polished metal. It is much more ex- 
tensively used than the kind first men- 
tioned. 

The following solutions are recom- 
mended for making **galvanized*’ metal 
paper : 

I. — For silver paper: Twenty parts 
argcnto-cyanide of potassium; 13 parts 
cyanide of potassium; 980 parts water. 

II. — For gold paper: Four parts auro- 
cyaiiide of potassium; 9 parts cyanide of 
potassium; 900 parts water. 

Moth Paper. — 

Naphthalene 4 ounces 

Paraffine wax 8 ounces 

Melt together and while warm paint 
unsized paper and pack away with the 
goods^ 

Lead Paper. — Lay rough drawing 

r per (such as contains starch) on an 
per cent potassium iodide solution. 
After a moment take it out and dry. 
Next, in a dark room, float the paper 
face downward on an 8 per cent lead ni- 
trate solution. This sensitizes the paper. 
Dry again. The paper is now ready for 
printing. This process should be car- 
ried on till all the detail is out in a grayish 
coio**. Then develop in a 10 per cent 


aminonium chloride solution. The tonea 
obtained are of a fine blue black. 

Aluminum Paper. — Aluminum paper 
is not leaf aluminum, but real paper 
glazed with aluminum powder. It is 
said to keep food materials fresh. The 
basic material is artificial parchment, 
coated with a solution of rosin in alcohol 
or ether. After drying, the paper ia 
warmed until the rosin has again sof- 
tened to a slight degree. The aluminura 
powder is dusted on and the paper then 
placed under heavy pressure to force 
the powder firmly into it. The metallic 
coating thus formed is not affected by 
air or greasy substances. 


PAPER (AlfTI-RUST) FOR REEDLESi 
See Rust Preventives. 

PAPER CEMENTS; 

See Adhesives. 

PAPER DISINFECTANT: 

See Disinfectants. 


PAPE^ FIREPROOF: 
See Fireproofing. 


PAPER, FROSTED: 
See Glass (Frosted). 


PAPER ON GLASS, TO AFFIX; 

See Auhesives, under Water-Glass Ce 
ments. 


PAPEM, IGNITING: 

See f^rotechnics. 

PAPER ON METALLIC SURFACES. 
PASTING: 

See Adhesives. 

PAPER AS PROTECTION FOR IRON 
AND STEEL: 

See Rust Preventives. 

PAPERHANGERS' PASTES: 

See Adhesives. 

PAPER. PHOTOGRAPHIC: 

See Photography. 

PAPER VARNISHES: 

See Varnishes. 

PAPER WATERPROOFING: 

See Waterproofing. 

PAPIER MACHE: 

See Paper. 

PARAFFINE; 

Rendering Paraffine Transparent. — 
A process for rendering paraffine and its 
mixtures with other bodies (cere.sine, etc.) 
used in the manufacture of transparent 
candies consists essentially in adding » 
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naphthoi, particularly bcta-naphthol, to 
the material which is used for the manu- 
facture of the candles, tapers, etc. The 
quantity added varies according to the 
material and the desired effect. One 
suitable mixture is made by heating 100 
parts of paraffine and S parts of beta- 
naphthol at 175^ to 195*^ F. The material 
can be colored in the ordinary way. 

Removal of Dirt from Paraffine. — Fil- 
tration through felt will usually remove 
particles of foreign matter from paraf- 
nne. It may be necessary to use a layer 
of fine sanci or of infusorial earth. If 
discolored bv any soluble matter, try 
freshly heated animal charcoal. To keep 
the paraffine fluid, if a large quantity is 
to be handled, a jacketed funnel will be 
required, either steam or hot water being 
kept in circulation in the jacket. 

Paraffine Scented Cakes. 

Paraffine, 1 ounce; white petrolatum, 
2 ounces; heliotropin, 10 grains; oil of 
bergamot, 5 drops ; oil of lavender, 5 drops; 
oil cloves, 9 drops. Melt the first two 
substances, then add the next, the oils 
last, and stir nil until cool. After settling 
cut into blocks and wrap in tin foil. This 
U a disseminator of perfume. It (ler- 
fumes where it is rubbed. It kills moths 
and perfumes the wardrobe. It is used 
by rubbing on cloth, clothes, and the 
handkerchief. 


PARCHMEFT AFD PARCHMENT 
PAPER; 

See Paper. 

PARCHMENT CEMENT: 

Sec Adhesives. 

PARCHMENT PASTE: 

See Adhesives. 

PARFAITS: 

See Ice Creams. 

PARFAIT D’ AMOUR CORDIAL; 

See Wines and Liquors. 

PARIS GREEN: 

See Pigments. 

PARIS RED: 

See Polishes. 

PARIS SALTS: 

See Disinfectants. 

PARISIAN CEMENT: 

See Adhesives. 

PASSE-PARTOUT FRAMING. 

It i^ hardly correct to call the passe- 
pat out tt frame, as li is merely :i binding 


together of the print, the glass, and the 
backing with a narrow edge of paper. 
This Simple arrangement lends to the 

icture when compete a much greater 

nish and a more important appearance 
than might be anticipated. 

In regard to the making of a passe* 
partout frame, the first thing is to decide 
as to the width of the mount or matt to be 
used. In some cases, of course, the 
print is framed with no mount being visi- 
ble; but, unless the picture is of large 
size, it will usually be found more be- 
coming to have one. especially should 
the wail paper be of an obtrusive design. 
When the print and mount are both 
neatly trimmed to the desired size, pro- 
cure a piece of clear white picture glass-^ 
most amateur framers will have dis- 
covered that there is a variance in the 
quality of this — and a piece of stout card- 
board, both of exactly the same dimen- 
sions as the picture. Next prepare or 
buy the paper to be used for binding the 
edges together. This may now be 
bought at most all stationery stores in a 
great variety of colors. If it is prepared 
at home a greater choice of colors is 
available, and it is by no means a diffi- 
cult task with care and sharp scissors. 
The tint should be chosen to narmonize 
with the print and the mount, taking also 
into consideration the probable sur- 
roundings — brown for pnotoginphs of 
brown tone, dark gray for blaelv, pule 
gray for lighter tones; dark green is also 
a good color. All stationers keep col- 
ored papers suitable for the purpose, 
while plain wall papers or thin brown 
paper answers equally well. 

Cut the paper, ruling it carefiilly. into 
even strips an inch wide, and then into 
four pieces, two of them the ejcact length 
of the top and bottom of the frame, and 
the other two half an inch longer than 
the two sides. Make sure that the print 
is evenly sandwiched between the glass 
and the back, (’ut some tiny slri|:s of 
thin court-plaster, and with these bind the 
corners tigntly together. Ilnisli over the 
two larffer pieces of paper with mount- 
ant, and with them bind lightly together 
the three fliicknc.sses — print, gins.s, and 
cardboard — allowing the paper to pi'o- 
ject over about a third of an inch on 
the face side, and the en<ls which were 
left a little longer must he neatlv turned 
over and stuck at the back. Then, in 
the same innnner. bind the tor :'nd bot- 
tom edges together, mitering lue corners 
neatly. 

It should not be forgotten, before 
binding the edges together, to make two 
slits in the caraboard book fo the pur 
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pose of inserting little brass hangers, 
naving flat ends like paper fasteners, 
which may be bought tor the purpose; 
or, where these are not available, two 
narrow loops of tape may be used in- 
stead, sticking the ends firmly on the 
inside of the cardboard by means of a 
little strong glue. 

These are iKt few manipulations 
necessary for the making of a simple 
passe-partout frame, but there are num- 
berless variations of the idea, and a great 
deal of variety may be obtained by means 
of using different mounts. Brown paper 
answers admirably as a mount for some 
subjects, using strips of paper of a darker 
shade as binding. A not too obtrusive 
design in pen and ink is occasionally 
drawn on the mount, while a more am- 
bitious scheme is to use paint and brushes 
in ti*e same way. An ingenious idea 
which suits some subjects is to use a piece 
of hand-blocked wcil paper as a mount. 

PARQUET POLISH: 

See Polishes. 

PASTES: 

See Adhesives for Adhesive Purposes. 

Pastes, Razor. — I. — From jewelers* 
rouge, plumbago, and suet, equal parts, 
m lilted together and stirred until cold. 

II. — From prepared putty powder 
(levigated oxiefe of tin), S parts; lard, 
2 parts; crocus martis, 1 part; triturated 
together. 

III. — Prepared putty powder, 1 ounce; 
j^owdiTcd oxalic acid, \ ounce; pow- 
dered glim, 20 grains; make a stiff paste 
with water, quantity sufficient, and 
evenly and thinly spread it over the strop, 
the other side of which should be covered 
with any of the common greasy mixtures. 
With very little friction this paste gives 
a fine edge to the razor, and its action is 
still further increasetl by slightly mois- 
tening it, or even breathing on it. Im- 
mediately after its use, the razor should 
receive a few turns on the other side of 
the strop. 

PASTE FOR PAPER: 

See Paper. 

PASTES FOR POLISHING METALS: 

See Soups. 

PASTEBOARD CEMENT: 

See Adhesives. 

PASTEBOARD T^EODORIZERS : 

See Household Formulas. 


PASTILLES, FUMIGATING: 

See Fumigants, 

PATINAS: 

See Bronzing and Plating. 

PATENT LEATHER: 

See Leather. 

PEACH EXTRACT: 

See Essences and Extracts. 

PEARLS, TO CLEAN: 

See Cleaning Preparations and Meth 
ods. 

PEGAMOID. 

Camnhor, 100 parts; mast c, IOC 
parts; bleached shellac, 50 parts; gun 
cotton, 200 parts; acetone, 200 parts; 
acetic ether, 100 parts; ethylic ether. 50 
parts. 

This is used by bookbinders to glaze- 
and harden the cardboard used for cov- 
ers. 

PELLETS FOR TOOTH-ACHE: 

Paraffine wax 47 grains 

Burgundy pitch .... 400 grains 

Oil cloves 15 minums 

Creosote 15 minums 

Melt the wax and the Burgundy pitch 
together and when nearly cool, add the 
oil of cloves and creosote. Stir In thor- 
oughly. When congealed roll into pHl- 
like masses and wrap in bits of wax 
paper. Press one of these pellets Into 
cavity of aching tooth which will stop 
pain at once. 

PERCENTAGE SOLUTION. 

M ultiply the percentage by 5 ; the prod- 
uct is tLe number of grains to be added 
to an ounce of water to make a solution 
of the desired percentage. This is cor- 
rect for anything less than 15 per cent. 


Perfumes 


DRY PERFUMES: 

Sachet Powders. — 

1. — Orri.s root 6 ounces 

Lavender flowers. . . 2 ounces 

Talcum 4 drachma ' 

Musk 20 grains 

T»>rpinol 60 grains 

II. — Orange peel 2 ounces 

Orris root 1 ounce 

Sandalwood 4 drachms 

Tonka 2 drachms 

Musk 6 grains 
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Lavender Sachets. — 

I. — Lavender flowers. . . 16 ounces 

Gum benzoin 4 ounces 

Oil lavender 2 drachms 

II. — Lavender flowers, 150 parts; 
orris root, 150 parts; benzoin, 150 parts; 
Tonka beans, 150 parts; cloves, 100. parts; 
“Neugenwerz,” 50 parts; sandalwood, 
50 parts; cinnamon, 50 parts; vanilla, 50 


E arts; and musk, i part. All is bruised 
nely and mixed. 

Violet Sachet. — 

Powdered orris root 500 parts 

Rice flour 250 parts 

Essence boyiquet. . . 10 parts 

Spring flowers ex- 
tract 10 parts 

Violet extract 20 parts 

Oil of bergamot. . . 4 parts 

Oil of rose 2 parts 

Berated Talcum. — 

I. — Purified talcum, 

N. F 2 pounds 

Powdered boric acid 1 ounce 
To perfume add the following: 

Powered orris root. . 1 } ounces 

Extract jasmine ... . 2 drachms 

Extract musk 1 drachm 


II. — A powder sometimes dispensed 
under this name is the salicylated pow- 
der of talcum of the National Formulary, 
which contains in every 1,000 parts 30 
arts of 8alic;ylic acid and 100 parts of 
oric acid. 

Rose. — 

1. — Cornstarch 4 pounds 

Powdered talc 1 pound 

Oil of rose 80 drops 

Extract musk 2 drachms 

Extract jasmine .... 6 drachms 

11. — Potato starch 9 pounds 

Powdered talc 1 pound 

Oil rose 45 drops 

Extract jasmine .... i ounce 

Rose Talc. — 

I. — Powdered talc 5 pounds 

Oil rose 50 drops 

Oil wintergreen .... 4 drops 

Extract jasmine .... 2 ounces 

(I. — Powdered talc 5 pounds 

Oil rose 32 drops 

Oil jasmine 4 ounces 

Extract musk 1 ounce 

Violet Talc.— 

I. — Powdered talc 14 ounces 

Powdered orris root. 2 ounces 

Extract cassie 1 ounce 

Extract jasmine \ ounce 

Extract musk 1 drachm 


II. — Starch 5,000 parts 

Orris root 1,000 parts 

Oil of lemon 14 parts 

Oil of bergamot . . 14 parts 

Oil of clove 4 parts 


Smelling Salts. — I. — Fill small glasses 
having ground .stopper with pieces of 
sponge free from sand and saturate 
with a mixture of spirit of sal ammoniac 
(0.910), 9 part.s, and oil of lavender, 1 
part. Or else fill the bottles with small 
dice of ammonium sesquicarhonate and 
pour the above mixture over them. 

II. — Essential oil of lav- 
ender 18 parts 

Attar of rose 2 parts 

Ammonium car- 
bonate 480 parts 

Violet Smelling Salts. — I. — Ivtoi-den 
coarsely powderea ammonia carbonate, 
contained in a suitable bottle, uith a 
mixture of concentrated tincture of 
orris root, 2^ ouiiees; aromatic spirit 
of ammonia. 1 drachm; violet extract, 3 
drachms. 

II. — Moisten the carbonate, and add 
as much of the following solution as it 
will absorb: Oil of orris, 5 minims; oil 
of lavender flowers, 10 minims; violet 
extract, 30 minims; stronger water of 
ammonia, 2 fluidounces. 

To Scent Advertising Matter, etc. — 
The simplest way of perfuming printed 
matter, such as calendars, cards, etc., is 
to stick them in strongly odorous sachet 
powder. Although the efFecl of a strong 
perfume is oht.ained thereby, there is a 
large loss of powder, which clings to the 
printed matter. Again, there are often 
little spots which are due to the essential 
oils added to the powder. 

Another way of perf inning, which if 
used especially in France for .scenting 
cards and other articles, is to dip them ia 
very strong “extraits d’odcur,** leaving 
them therein for a few days. Then the 
cards are taken out and laid between fil- 
tering paper, whi rcupon they are pressed 
vigorously, which causes them not only 
j lo dry, but also to remain straight. They 
remain under strong pressure until. com- 
pletely dry. 

Not all cardboard, however, can be 
subjected to this process, and in ita 
choice one should consider the perfum- 
ing operation to be conducted. Nor can 
the cards be glazed, since spirit dissolves 
the glaze. It is also preferable to have 
lithographed text on them, since 'n the 
case of ordinary printing the letters often 
partly disappear or the colors are 
changed. 
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For pocket caieiidai:a, price lists, and 
aluminous matter containing more 
leaves than one, another process is 
recommended. In a tight closet, which 
should be lined with tin, so that little air 
can enter, tables composed of laths are 
placed on which nets stretched on frames 
are laid. Cover these nets with tissue 
paper, and piv c*jcd as follows: On the 
bottom of tn^ closet sprinkle a strongly 
odorous and reperfumed powder; then 
cover one net with the printed matter 
to be perfumed and shove it to the closet 
on the lath. The next net 'igain re- 
ceives powder, the following one printed 
matter, and so on until the eloset is 
filled. After tightly closing the <Ioors, 
the whole arrangement is left to itself. 
This process presents anc'ther advantage 
in that all sorts of residues may be em- 
ployed for scenting, such as the filters 
of the odors and infusions, residues of 
musk, etc. These are simply laid on the 
nets, and will thus impart their perfume 
to the printed matter. 

Such a scenting powder is produced 
as follows: 

By weight 

Iris powder, finely 

ground 5,000 parts 

Residues of musk. . 1,000 parts 
Ylang-ylan^ oil. ... 10 parts 

Bergamot oil 50 parts 

Artificial musk .... ^ parts 

lononc 2 to 5 parts 

Tincture of benzoin lOQ parts 

The powder may subsequently be 
employed for filling cheap .sachets, etc. 

LIQUID PERFUMES: 

Coloring Perfumes. — Chlorophyll is a 
•iiitable agent for coloring liquid per- 
fumes green. Care must he taken to pro- 
cure an article freely soluble in the men- 
struum. As found in the market it is 
prepared (in form of solutions) for use 
in liquids strongly alcoholic; in water 
or weak alcohol; and in oils. Aniline 
greens of various kinds will answer the 
jame purpose, but in a trial of any one of 
these it must be noted that very small 
quantities should be used, as their tinc- 
torial power is so great that liquids in 
which they arc incautiously used may 
stain the handkerchief. 

Color imparted by chlorophyll will be 
found fairly permanent; this term is a 
relative one, and not too much must be 
expected. Colors which may suffer but 
little change by long exposure to diffused 
light may fade perceptibly by short ex- 
posure to the direct light of the sun. 

Chlorophyll , may be purchased or it 
may be prepared as follows: Digest 


leaves of grass, nettles, spinach, or othci 
green herb in warm water until soft 
pour off the water and crush the herb to 
a pulp. Boil the pulp for a short time 
W’ith a half per cent solution of caustic 
soda, and afterwards precipitate the 
chlorophyll by inean.s of dilute hydro- 
chloric acid; w'ash the precipitate thor- 
oughly with w'aicr, press and dry it, and 
use as much for the sidution as niuy be 
necessary. Or a tincture made from 
grass as follows may be employed: 


Lawn grass, cut fine . 2 ounces 

Alcohol 16 ounces 


Tut the grass in a wide-mouthed boltle» 
and pour the alcoliol upriii it After 
standing a few* day.s, agitating occasion- 
ally, pour off the licinid. TMie tincture 
may be used with both alcoholic and 
aqueous preparations 

Among the anilines, spirit soluble 
malachite green ha.s been recommended. 

A purple or violet tint may be pre- 
duced by using tincture c)f litmus or ana- 
moiiiated cochineal ('oloring. 'J’hc for- 
mer is made as follow.s: 

latmus .. 2J ounces 

Boilinf* water . . 16 <Hinces 

Aicolnd . ... 3 ourice.s 

Tour Mie water upon the litmus, stir 
well, allow to stand for about an hour, 
stirring ocoasionall v, filter, and to the 
filtrate add tlie alcoliol. 

The aniline color.s “Pari.s violet” cr 
methyl violet B may be similarly em- 
ployed. The amount nece.ssary to pro- 
duce a desired tint must be worked out 
by experiment. Yellow tints may best 
be imparted by the use of tincture of 
turmeric or saffron, fustic, quercitron, etc 
If u perfumed spirit, as. for in.stanee, 
a mouth wash, i.s poured into a W’ine- 
glas«^ful of water, tne oils wdll separate 
at once and spread over the surface of 
the w'ater. Tni.s liquid being allowed to 
stand uncovered, one oil aBcr another 
will evaporate, according to the degree of 
its volatility, until at last the least vola- 
tile remains behind. 

This proces.s sometimes requires weeks, 
and in order to be able to watch 
the separate phases of this evaporation 
correqtly, it is nrce.ssary to use several 
glasses and to conduct the mixtures at 
certain intervals. The glasses must be 
numbered according to the day when set 
up, so that they may be readily identified. 

If we assume, for example, that a 
mouth w’ash is to be examined, we may 
probably prepare every day for one 
week a mixture of about 100 grams of 
water and 10 drops of the respective 
liquid. Hence, after a lap.se of 7 days 
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we will have before ua 7 bouquets, of dif« 
ferent odor, according to the volatility of 
the oils contained in them. From these 
different bouquets the qualitative com- 
position of the liquid may be readily 
recognized, provided that one is familiar 
cnougL with the character of the different 
oils to be able to tell them by their odors. 

The predominance of peppermint oil — 
to continue with the above example — 
will soon be lost and other oils will rise 
one after the other, to disappear again 
after a short time, so that the 7 glasses 
afford an entire scale of characteristic 
odors, until at last only the most lasting 
are perceptible. Thus it is possible with 
some practice to tell a bouquet pretty 
accurately in its separate odors. 

In this manner intere.sting results are 
often reached, ana with some persever- 
ance even complicated mixtures can be 
analyzed and recognized in their dis- 
tinctiveness. Naturally the difficulty in 
recognizing each oil is increased in the 
ease of oils whose volatility is approxi- 
•nately the same. But even in this case 
changes, though not quite so marked, 
tan be determined in the bouquet. 

In a quantitative respect this method 
also furnishes a certain result as far as 
the comparison of perfumed liquids is 
concerned. 

According to the quantity of the oils 
resent the dim zone on the water is 
roadcr or narrower, and although the 
size of this layer may be changed by the 
admixture of ether substances, one gains 
an idea regarding the quantity of the oils 
by mere smelling. It is necessary, of 
course, to choose glasses with equally 
large openings and to count out the drops 
of the essence carefully by means of a 
dropper. 

wlicn it is thought that all the odorar 
have been placed, a test is made by pre- 
paring a mixture according to the recipe 
resulting from the trial. 

Not pure oils, always alcoholic dilu- 
tions in a certain ratio should be used, in 
order not to uislurb the task by a sur- 
plus of the dilferent varieties, since it is 
easy to add<morc, but impossible to take 
away. 

It istriiethi.s method requires patience, 
perseverance, and a fine sense of smell. 
One smelling test should not be eon.sid- 
ered siiilieient, but the gla.s.ses should be 
carried to the no.se as often as possible. 

Fixing Agents in Perfumes. — The 
secret of making f)erfiiniery lie.s inniiily in 
the choice of the fixing agents — i. e., those 
bodies ^vbich in^en^l^y and hold the 
floral odors. The agents formerly em- 


ployed were musk, civet, and amberffric, 
all naving a heavy add dull animal odor, 
which is the direct antithesis of a floral 
fragrance. A free use of these bodiea 
must inevitably mean a perfume which 
requires a label to tell what it is intended 
for, to say nothing of what it is. To-day 
there is no evidence that the last of these 
(ambergris) is being used at all in the 
newer perfumes, and the other two are 
employed very sparingly, if at all. The 
result is that the newer perfumes possess 
a fragrance and a fidelity to the flowers 
that they imitate which is far superior to 
the older perfumes. Yet the newer per- 
fume is quite as prominent and lasting as 
the old, while it is more pleasing. It 
contains the synthetic odors, with bal- 
sams or rosinous bodies as fixatives, and 
employs musk and civet only in the most 
sparing manner in some of the more sen- 
sitive odors. As a fixing agent benzoin 
is to be recommended. Only the best 
variety should be used, the Siamese, which 
costs 5 or 6 times as much as that from 
Sumatra. The latter has a coarse pun- 
gent odor. 

Musk is depressing, and its use in 
cologne in even the minutest quantity 
will spoil the cologne. The musk lingers 
after the lighter odors have disappeared, 
and a sick person is pretty sure to feel 
it.s effects. Persons in vigorous health 
will not notice the depressing effects of 
musk, but w'hen lassitude prevails these 
are very unpleasant. Moreover, it is not 
a necessity in these toilet accessories, 
either as a blending or as a fixins agent. 
Its place is better supplied by oenzoin 
for both purpo.ses. 

As to alcohol, a lot of noni^nse has 
been written about the necessity of ex- 
treme care in selecting it, such as certain 
kinds requiring alcohol made from 
grapes and others demanding extreme 
purification, etc. A reasonable attention 
to a good quality of alcohol, even at a 
slight increase in cost, will always pay, 
but, other things being equal, a good 
quality of oils in a poor quality of alcohol 
will give far better satisfaction than the 
oppo.site combination. The public is not 
composed of exacting connoi.sscurs, and 
it does not appreciate extreme care or 
expense in either particular. A good 

f erade of alcohol, reasonably free from 
leavy and lingering foreign odors, will 
answer practically all the requirements. 

General Directions for MaMng Per- 
fumes. — It is absolutely essential Tor ob- 
taining the best results to see that all 
vessels are perfectly clean. Always em- 
wbiv alcohol, 90 per cent, deodorized by 
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oieans of charcoal. When grain musk is 
used as an ingredient in liquid perfumes, 
first rub down with pumice stone, then 
digest in a little hot water for 2 or 3 hours; 
finally add to alcohol. The addition of 
2 or 3 minims of acetic acid will improve 
the odor and also prevent accumulation 
of NH|. Civet and ambergris should 
also be thoroMglily rubbed down with 
some coarse powder, and transferred 
directlv to alcohol. 

Seeas, pods, bark rhizomes, etc., 
should be cut up in small pieces or pow- 
dered. 

Perfumes improve by storing. It is a 
good plan to tie over the mouth of the 
containing vessel some fairly thick nor- 
ous material, and to allow the vessd to 
stand for a week or two in a cool place, 
instead of corking at once. 

It is perhaps unnecessary to add that 
as large a quantity as possible should be 
decanted, and then the residue filtered. 
This obviously prevents loss by evapora- 
tion. Talc or kieselguhr (amorphous 
SiOs) are perhaps the best substances to 
add to the filter in order to render liquid 
perfumes bright and clear, and more 
especially necessary in the case of aro- 
matic vinegars. 

The operations involved in making per- 
fumes are simple; the chief thing to be 
learned, perhaps, is to judge of the quality 
of materials. 

The term “extract,” when used in 
most formulas, means an alcoholic solu- 
tion of the odorous principles of certain 
flowers obtained by enflueragc; that is, 
the flowers are p’aced in contact with pre- 
oared grease which absorbs the odorous 
matter, and this grease is in turn macer- 
ated with alcohol which dissolves out the 
odor. A small portion of the grease is 
taken up also at ordinary temperatures; 
this is removed by filtering the “ex- 
tract” while “chilled” by a freezing mix- 
ture. The extracts can be either pur- 
chased or made direr dy from the pomade 
(as the grease is calltd). To employ the 
latter method successfully some experi- 
ence may be necessary. 

The tinctures are made with 95 per 
cent deodorized alcohol, enough men- 
struum being added through the marc 
when filtering to bring the finished prep- 
aration to the measure of the menstruum 
uriginally taken. 

The glycerine is intended to act as a 

fixinf|[” agent — that is, to lessen the 
volatility of the perfumes. 

Tinctures for Perfumes. — 

a. Ambergris, 1 part; alcohol, 96 per 
cent, 15 parts. 


b. Benzoin, Sumatra, 1 part; alcohol, 
06 per cent, 6 parts. 

c. Musk, 1 part; distilled water, 25 
parts; spirit, 96 per cent, 25 parts. 

d. Musk, 1 part; spirit, 96 per cent, 
50 parts; for very oleiferous composi- 
tions. 

s. Peru balsam, 1 part in spirit, 9; 
per cent, 7 parts; shake vigorously. 

/. Storax, 1 part in spirit, 96 per cent, 
15 parts. 

Powdered Tolu balsam, 1 part; 
spirit, 96 per cent, 6 parts. 

h. Chopped Tonka beans, 1 part; 
spirit, 60 per cent, 6 parts; for composi- 
tions containing little oil. 

t. Chopped Tonka beans, 1 part; 
spirit, 96 per cent, 6 parts; for composL 
tions containing muen oil. 

j. Vanilla, 1 part; spirit, 60 per cent, 6 
parts; for compositions containing little 
oil. 

k. Vanilla, 1 part; spirit, 96 per cent, 
6 parts; for cempositions containing 
much oil. 

l. Vanillin, 20 parts; spirit, 96 per 
cent, 4,500 parts. 

m. Powdered orris root, 1 part; spirit, 
96 per cent, 5 Marts. 

n. Grated < ivet, 1 part in spirit, 96 per 
cent, 10 parts. 

Bay Rum. — Bay rum, or more prop- 
erly bay spirit, may be made from tne oil 
with weak alcohol as here directed: 


I. — Oil of bay leaves. , 3 drachms 

Oil of orange peel ... J drachm 

Tincture of orange 

peel 2 ounces 

Magnesium carbon- 
ate i ounce 

Alcohol 4 pints 

Water 4 pints 


Triturate the oils with the magnesium 
carbonate, gradually adding the other 
ingredients previously mixed and fil- 
ter. 

The tincture of orange peel is used 
chiefly as a coloring for the mixture. 

Oil of bay leaves as fc und in the mar- 
ket varies in Quality. The most costly 
will presumahly be ^ound the best, and 
its u 'e will nut w ike the product ex- 
pensive. It can I e made from the best 
oil and deodorized alcohol and still sold 
at a moderate price with a good profit. 

Especial care should be taken to use 
only perfectly fresh oil of orange peel. 
As is well known, this oil deteriorates 
rapidly on exposure to the air, acquiring 
an odor similar to that of turpentine. 
The oil should be kept in bottles of such 
size that when opened the contents can 
he all used in a short time. 



514 


PERFUMES 


II. — Baj oil, 15 parts; sweet orange 
oil, 1 part; pimento oil, 1 part; spirit of 
wine, 1,000 parts; water, 750 parts; soap 
spirit or quillaia bark, ad libitum. 

III. — Bay oij, 12.5 pa^; sweet orange 
oil, 0.5 part; pimento oil, 0.5 part; spirit 
•f wine, 200 parts; water, 2,800 parts; 
Jamaica rum essence, 75 parts; soap 

owder, 20 parts; quillaia extract, 5 parts; 
orax, 10 parts; use sugar color. 

Colognes. — In making cologne water, 
the alcohol used should oe that obtained 
from the distillation of wine, provided a 
first-class article is desired- It is pos- 
sible, of course, to make a good cologne 
with very highly rectified and deodorized 
corn or potato spirits, but the product 
never emials that made from wine 
spirits. JPossibly the reason for this lies 
in the fact that the latter always con- 
tains a varying amount of oenanthic 


ether. 

I. — Oil of bergamot . 10 parts 

Oil of neroli 15 parts 

Oil of citron J parts 

Oil of cedrat 5 parts 

Oil of rosemary. . . 1 part 

Tincture of am- 
bergris 5 parts 

Tincture of ben- 
zoin 5 parts 

Alcohol 1,000 parts 

II. — ^The following is stated to be the 

‘'original" formula: 

Oil of bergamot . 06 parts 

Oil of citron .... 00 parts 

Oil of cedrat. ... 06 parts 

Oil of rosemary. 48 parts 

Oil of neroli 48 parts 

Oil of lavender. . 48 parts 

Oil of cavella 24 parts 

Absolute alcohol. 1,000 parts 
Spirit of rose- 
mary 25,000 parts 

III. — Alcohol, 00 per 

cent 5,000 parts 

Bergamot oil 220 parts 

Lemon oil 75 parts 

Neroli oil 20 parts 

Rosemary oil 5 parts 

Lavender oil, 

French 5 parts 


The oils are well dissolved in spirit 
and left alone for a few days with fre- 
quent shaking. Next add about 40 parts 
of acetic acid and filter after a while. 

IV. — Alcohol, 00 per 


cent 5,000 parts 

Lavender oil, 

French S5 parta 

Lemouo^l 20 parts 


Portugallo oil ... . 80 pa^ ts 

Neroli oil 15 parts 

Bergamot oil 15 parts 

Petit grain oil ... . 4 parts 

RoMemaryoil 4 parts 

Orange water. . . . 700 parts 


Cologne Spirits or Deodorized Alco- 
hol. — This is used in all toilet prepara^ 
tions and perfumes. It is made thus: 


Alcohol, 05 per cent . . 1 gallon 

Powdered unilaked 

lime 4 drachms 

Powdered alum 2 drachms 

Spirit of nitrous ether 1 drachm 


Mix the lime and alum, and add thenn 
to the alcohol, shaking the mixture well 
together; then add the sweet spirit of 
niter and set aside for 7 days, shaking 
occasionally; finally filter. 

Florida Waters. — 

Oil of bergamot. . . 8 fluidounces 
Oil of lavender ... 1 fluidounce 

Oil of cloves 11 fluidrachms 

Oil of cinnamon . . 2} fluidrachms 

Oil of neroli j fluidrachm 

Oil of lemon 1 fluidounce 

Essence of jasmine 6 fluidounces 
Essence of musk. . 2 fluidounces 

Rose water 1 pint 

Alcohol 8 pints 

Mix, and if cloudy, filter through mag* 
neiiium carbonate. 

Lavender Water. — This, the most 
famous of all the perfumed waters, was 
originally a distillate from a mixture of 
spirit and lavender flowers. This was 
the perfume. Then came a compound 
water, or “palsy water," which was in- 
tended strictly for use as a medicine, but 
sometimes containing ambergris and 
musk, as well as red sanders wood. 
Only the odor of the old compound re- 
mains to us as a perfume, and this is the 
odor which all perfume compounders 
endeavor to hit. The most important 
precaution in making lavender water is 
to use well-matured oil^ of lavender. 
Some who take pride in this perfume use 
no oil which is less than 5 years old, and 
which has had 1 ounce of rectified spirit 
added to each pound of oil before being 
set aside to mature. After mixing, the 
perfume should stand for at least a 
month before filtering through gray fil- 
tering paper. This may be taker as a 
general instruction: 


I. — Oil of lavender 1) ounces 

Oil of bergamot .... 4 drachma 

Essence ambergris. . 4 drachma 

Proof spirit 2 pints 
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IL— Enfflish oil of laTeii<- 

der 1 ounce 

Oil of bergamot .... 1} drachms 

Essence of musk 

(No. 2) i ounce 

Essence of amber- 
gris } ounce 

Proof spirit 4 pints 

in.— English oil of laven- 
der i ounce 

Oil of bergamot .... 4 drachms 

Essence of amber- 
gris 1 drachm 

Essence of musk 

(No. 1) 3 drachms 

Oil of angelica 4 minims 

Attar of rose 6 minims 

Proof spirit 1 pint 

IV. — Oil of lavender 4 ounces 

Grain musk 15 grains 

Oil of bergamot .... 4} ounces 

Attar of rose 1 } drachms 

Oilofneroli. ) drachm 

Spirit of nitrous 

ether 4} ounces 

Triple rose water. . . 14 ounces 

Proof spirit pints 


Allow to stand 5 weeks before filtering. 

LIOtllD PERFUMES FOR THE HAITO- 
KERCHIEF, PERSON, ETC. : 

Acacia Extract. — 

French acacia 400 parts 


Tincture of amber 

(I in 10) S parts 

Eucalyptus oil 0.5 parts 

Lavender oil 1 part 

Bergamot oil 1 part 

Tincture of musk. . . 4 parts 

Tincture of orris root 150 parts 

Spirit of wine, 80 per 

cent 500 parts 


Bishop Essence. — 

Fresh green peel of 

unripe oranges . . 60.0 grams 

Cura9ao orange pefl 180.0 grams 
Malaga orange peel 00.0 grams 
Ceylon cinnamon. . 4.0 grams 

Blovcs 7.5 grams 

Vanilla 11.0 grams 

Orange flower oil . . 4 drops 

Spirit of wine . 1,500.0 grams 

Hungarian wine . . . 740.0 grams 

A dark-brown tincture of pleasant taste 
and smell. 


Alexandra Bouquets 

Oil of bergamot. ..... 3} drachma 

Oil of rose geranium | drachm 

Oil of rose f drachm 

Oil of cassia 15 minims 

Deodorized alcohol. . . 1 pint 


Navy Bouquet. — 

^irit of sandalwood. . 10 ounces 
utract of patchouli . . 10 ounces 


Spirit of rose 10 ounces 

Spirit of vetivert 10 ounces 


Extract of verbena. . . 14 ounces 


Bridal Bouquet. — Sandal oil, 30 mia* 
ims; rose extract, 4 fluidounces; jas- 
mine extract, 4 fluidounces; orange 
flower extract, 16 fluidounces; essence of 
vanilla, 1 fluidounce; essence of musk, 4 
fluidounces; tincture of storax, 4^ fluid- 
ounces. (The tincture of storax is pre- 
pared with liquid storax and alcohol [04 
per cent], 1:40, by macerating for f 
days.) 


Irish Bouquet. — 

White rose essence . 5,000 parts 


Vanilla essence . . . • 450 parts 

Rose oil 5 parts 

Spirit 100 parts 


Essence Bouquet. — 


I. — Spirit 8,000 parts 

Distilled water .... 4,000 parts 

Iris tincture 450 parts 

Vanilla herb tinc- 
ture 100 parts 

Benzoin tincture ... 40 parts 

Bergamot oil 50 parts 

Storax tincture .... 50 parts 

Clove oil 15 parts 

Palmarosa oil 14 parts 

Lemon-grass oil . . . 15 parts 


11^— Extract of rose (4d) . . 64 ouness 
Extract of jasmine 

(4d) 14 ounces 

Extract of cassie (4d) . 8 ounosn 

Tincture of orris (1 

to 4) 64 ounces 

Oil of bergamot \ ounce 

Oil of cloves 1 drachm 

Oil of ylang-ylang } drachm 

Tincture of benzoin 

(lto8) 4 ounces 

Glycerine 4 ounces 


Bouquet Cansng. — 


Caroline Bouquet. — 

Oil of lemon 15 minims 

Oil of bergamot 1 drachm 

Essence of rose 4 ounces 

Essence of tuberosq . . 4 ounces 

Essence of violet 4 ounces 

Tincture of orris 4 ounces 


Ylang-ylang oil . . . 45 

Grain musk 3 

Rose oil 15 

Tonka beans 3 

Cassie oil 5 

Tincture orris rhi- 
■oma \ 


minims 

grains 

minims 

minims 


fluidounoi 
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Civet 1 grain 

Almond oil } minim 

Storax tincture. . . S fluidrachms 
Alcohoi,90 per cent 9 fluidounces 
Mix, and digest 1 month. The above 
if a ver^ delicious perfume. 

Cassie oil or otto is derived from the 
flowers of Acacia /arnesiana Mimosa 
farnetiana^ L. (N. O. Leguminosse, sub- 
order Mimosee). It must not be con- 
founded with cassia otto, the essential 
111 obtained from Cinnamomum cassia* 


Cashmere Nosegay. — 

I. — Essence of violet 

from pomade 1 pint 

Essence of r o s e • 

from pomade 1 i pints 

Tincture of benzoin, 

(1 to 4) \ pint 

Tincture of dvet (1 

to 64) } pint 

Tincture of Tonka (1 

to 4) i pint 

Benzoic acid ...... } ounce 

Oil of patchouli .... J ounce 

Oil of sandal | ounce 

Rose water | pint 

n. — Essence violet HO ounces 

Essence rose. ..... 180 ounces 

Tincture benjamin 

(1 in 4) 60 ounces 

Tincture civet (1 in 

62)' SO ounces 

Tincture Tonka (1 in 

4) SO ounces 

Oil patchouli S ounces 

Oil sandalwood 6 ounces 

Rose water 60 ounces 

Clove Pink. — 

1. — Essence of rose 2 ounces 

Essence of orange 

flower 6 ounces 

Tincture of vanilla. . 3} ounces 

Oil of cloves 20 minims 

Essence of cassie. ... 5 ounces 

Essence of orange 

flower 6 ounces 

Essence of rose 10 ounces 

^irit of rose. ...... 7 ounces 

Tincture of vanilla. . 3 ounces 

Oil of cloves 12 minims 

Frangipanni. — 

1. — Grain musk 10 grains 

ri j • ... At! 


Rose otto 25 minims 

Orange flower 

otto (neroli) SO minims 
Vctivert otto .... 5 minims 

Powdered orris 

rhizome h ounce 


Vanilla 80 grains 

Alcohol (90 per 

cent) 10 fluidounces 

Mix and digest for 1 month. This is m 
lasting and favorite perfume. 

11. — Oil of rose 2 drachms 

Oil of neroli 2 drachms 

Oil of sandalwood . . 2 drachms 

Oil of geranium 

(French) 2 drachms 

Tincture of vetivcrt 

(11 to 8) 96 ounces 

Tincture of Tonka (1 

to 8) 16 ounces 

Tincture of orris (1 

to 4) 64 ounces 

Glycerine 6 ounces 

Alcohol 64 ounces 

Handkerchief Perfumes. — 

1. — La vender oil 10 parts 

Neroli oil 10 parts 

Bitter almond oil . . 2 parts 

Orris root. 200 parts 

Rose oil 5 parts 

Clove oil 5 parts 

Lemon oil 1 part 

Cinnamon oil 2 parts 

Mix with 2,500 parts of best alcohoi 
and after a rest of 3 days heat modern 
ately on the water bath, and filter. 

11. — Bergamot oil. 10 parts 

Orange peel oil 10 parts 

Cinnamon oil ...... 2 parts 

Rose geranium oil . . 1 part 

Lemon oil 4 parts 

Lavender oil 4 parts 

Rose oil 1 part 

Vanilla essence 5 parts 

Mix with 2,000 parts of best spirit, and 
after leaving undisturbed for 3 days, heat 
moderately on the water bath, and filter. 


Honeysuckle. — 

Oil of neroli 12 minims 

Oil of rose 10 minims 

Oil of bitter almond. . 8 minims 

Tincture of storax. ... 4 ounces 

Tincture of vanilla. . . 6 ounces 

Essence of cassie 16 ounces 

Essence of rose 16 ounces 

Essence of tuberose . . 16 ounces 
Essence of violet 16 ounces 

India. — 

Coumartn lO grains 

Concentrated rose 

water (1 to 40) .... 2 ounces 

Neroli oil 5 minims 

Vanilla bean. . .^ I drachm 

Bitter almond oil 5 minims 

Orris root 1 drachm 

Alcohol 10 ounces 

Macerate for a month. 
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laTanese Bouquet- 

Rose oil 

Pimento oil 

Cassia oil 

Neroli oil 

Clove oil 

Lavender oil 

Sandalwood oil. . . . 

Alcohol 

Water 

Macerate for 14 days. 


15 minims 
20 minims 
8 minims 
8 minims 
2 minims 
60 minims 
10 minims 
10 ounces 
ij ounces 


Lily Perfume. — 

Essence of jasmine. . . 1 ounce 

Essence of orange 

flowers 1 ounce 

Essence of rose 2 ounces 

Essence of ca.ssie 2 ounces 

Essence of tuberose . . 8 ounces 

^irit of rose 1 ounce 

Tincture of vanilla ... 1 ounce 

Oil of bitter almond . . 2 minims 


Lily of the Valley. — 

1. Acacia essence . . . 750 parts 

Jasmine essence. . 750 parts 

Orange flower es- 
sence 800 parts 

Rose flower es- 
sence 800 parts 

Vanilla flower es- 
sence 1,500 parts 

Bitter almond oil . 15 parts 

II. — Oil of bitter almond 10 minims 
Tincture of vanilla. . 2 ounces 

Essence of rose 2 ounces 

Essence of orange 

flower 2 ounces 

Essence of jasmine. . 2J ounces 
Essence of tuberose. 2 J ounces 
Spirit of rose 2J ounces 

ai. — Extract rose 200 parts 

Extract vanilla .... 200 parts 
Extract orange. . . . 800 parts 
Extract jasmine. .. 600 parts 
Extract musk tinc- 


ture 150 parts 

Neroli oil 10 parts 

Rose oil 6 parts 

Bitter almond oil . . 4 parts 

Cassia oil 5 parts 

Bergamot oil 6 parts 

Toidca beans es- 
sence ■/50 parts 

Linaloa oil 12 parts 

Spirit of wine (90 


IV.— Neroli extract 400 parts 

Orris root extract. . 600 parts 

Vanilla extract. . . . 400 parts 

Rose extract 900 parts 

Musk extract 200 parts 


Orange extract. . . . 

Clove oil 

Bergamot oil 

Rose geranium oil 


500 parts 
6 parts 
5 parts 
15 parts 


Mar5chal Niel Rose. — In the genus ol 
roses, outside of the hundred-leaved or 
cabbage rose, the Marechal Niel rose 
(Rosa Noisetteana Red), also called 
Noisette rose and often, erroneously, tea 
rose, is especially conspicuous. Its fine, 
piquant odor delights all lovers of pre- 
cious perfumes. 'In order to reprocfuce 
the fine scent of this flower artificially at 
periods when it cannot be had without 
much expenditure, the following recipes 
will be found useful: 


I. — Infusion rose 1 

(from pomades) 1,000 parts 

Genuine rose oil. . 10 parts 

Infusion Tolu bal- 
sam 150 parts 

Infusion genuine 

musk 1 40 parts 

Neroli oil 80 parts 

Clove oil 2 parts 

Infusion tube- 
reuse I (from 

pomades) .1,000 parts 

Vanillin. 1 part 

Coumarin 0.5 parts 

II. — Triple rose es.sence. . 50 grams 
Simple rose essence. 60 grams 

Neroli essence 30 grams 

Civet essence 20 grams 

Iris essence SO grams 

Tonka beans essence 20 grams 

Rose oil 5 drops 

Jasmine essence. ... 60 grams 

Violet essence 50 grams 

Cassia essence 50 grams 

Vanilla essence 45 grams 

Clove oil . . 20 drops 

Bergamot oil 10 drops 

Rose geranium oil . . 20 drops 


May Flowers. — 

Essence of rose 

Essence of jasmine. . 
Essence of orange 

flowers 

Essence of cassie. . . . 
Tincture of vanilla. . 
Oil of bitter almond. 


10 ounces 
10 ounces 

10 ounces 
10 ounces 
20 ounces 
} drachm 


Narcissus. — 

Caryophyllin 10 minings 

Extract of tuberose. . 16 ounces 
Extract of jasmine. . 4 ounces 

Oil of neroli 20 minims 

Oil of ylang-ylang . . 20 minims 

Oil of clove 5 minims 

Glycerine 80 minims 
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Almond Blossom.— 

Extract of heliotrope JfO parts 
Extract of orange 


flower 10 parts 

Extract of jasmine. . 1 0 parts 

Extract of rose 3 parts 

Oil of lemon 1 part 


Spirit of bitter al- 
mond, 10 per cent 6 parts 
Deodorized alcohol . ^0 parts 

Artificial Violet. — lonone is an arti- 
ficial perfume which smells exactly like 
fresh violets, and is therefore an ex- 
treiriely important product. Although 
befon* it was discovered compositions 
wcM' known which gave fair imitations of 
tlie vn)lct perfume, they were wanting in 
the characteristic tang which dislin- 
iiish»*s all violet preparations. lononc 
as even the curious property possessed 
by violets of losing its scent occasionally 
for a short time. It occasionally hap- 
pens that an observer, on taking the 
stopper out of a bottle of ionone, per- 
ceives no special odor, but a few seconds 
after the stooper has been pul back in 
the bottle, tne whole room begins to 
smell of fresh violets. It seems to be a 
qucstinii of dilution. It is impossible, 
however, to make a usable extract by 
■uere dilution of a 10 per cent solution of 
ionone. 

It is advisable to make these prepara- 
tions in somewhat large quantities, say 
SO to 50 pounds at a time. This en- 
ables them to be stocked for some time, 
whereby they improve greatly. When 
ail the ingrecfients arc mixed, 10 days or 
a fortnight, with frequent shakings, 
should ^apse before filtration. 'Ine 
filtered product must be kept in well- 
filled and well-corked bottles in a dry, 
dark, cool place, such as a well-ventilated 
cellar. Alter 5 or 6 weeks the prepara- 
tion is ready for use. 


Quadruple Extract.— By weight 
Jasmine extract, 1st 

pomade 100 parts 

Rose extract, 1st 

pomade 100 parts 

Cassia extract, 1st 

pomade 200 parts 

Violet extract, 1st 

pomade 200 parts 

Oil of .geranium, 

Spanish 2 parts 

Solution of vanil- 
lin, 10 per cent. . 10 parts 

Solution of orris, 

10 per cent 100 parts 

Solution of io< 

none, 10 per cent 20 parta 


Infusion of musk . . 10 part* 

Infusion of orris 
from coarsely 
ground root 260 parts 

Triple Extract.— weight 

Cassia extract. 2d 

pomade 100 parts 

Violet extract, 2d 

pomade 300 parts 

Jasmine extract, 

2d pomade 100 parts 

Rose extract, 2d 

pomade 100 parts 

Oil of geranium, 

African 1 part 

lonone, 10 per cent 15 parts 
Solution of vanil- 
lin, 10 per cent. . 5 parts 

Infusion of orris 
from coarse 
ground root .... 270 parts 
Infusion of musk . . 10 parts 

Double Extract. — jjy weight 

Cassia extract, 2d 

pomade 100 parts 

Violet extract, 2d 

pomade 150 parts 

Jasmine extract, 

2d pomade 100 parts 

Rose extract, 2d 

r omade 100 parts 

of geranium, 

reunion 2 parts 

lonone, 10 per cent 10 parts 
Solution or vanil- 
lin, 10 per cent. . 10 parts 

Infusion of am- 

bretlc 20 parts 

Infusion of orris 
from coarse 

ground root 300 parts 

Spirit 210 parts 

White Rose. — 

Rose oil .. 25 minims 

Rose geranium oil . . 20 minims 

Patchouli oil 5 minims 

lonone 3 minima 

Jasmine oil (syn- 
thetic) 5 minims 

Alcohol 10 ounces 

Ylang-Ylang Perfume. — 

1. — Ylang-ylang oil 10 minima 

Neroli oil 5 minims 

Rose oil 5 minims 

Bergamot oil 3 minims 

Alcohol 10 ounces 

One grain of musk may be added. 

il. — Extract of cassie (2d) 06 ounces 
Extract of jasmine 

(td) 24 ourc^e 
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Extract of rose 24 ounces 

Tincture of orris. ... 4 ounces 

Oil of ylang-ylang . . drachms 
Glycerine 6 ounces 

rOILET WATERS. 

Toilet waters proper are perfumed 
liquids designed more especially as re- 
freshing appK^ .l.'iMs to the person — 
accessories to the bath and to the opera- 
tions of the barber. They are used 
sparingly on the handkerchief also, but 
should not be of so persistent a char- 
acter as the “extracts*’ commonly usimI 
for that purpose, as they would then be 
unsuitable as lotions. 

Ammonia Water - Fill a (i-oiince 
ground glass stoppered bottle ilh a 
rather wioe irnoitn with pieces of am- 
monium caibonntc as large as a marble, 
then drop in the following essential oils: 


Oil of lavender 30 drops 

Oil of bergamot .... 30 drops 

Oil of rose 10 drops 

Oil of cinnamon. ... 10 drops 

Oil of clove 10 drops 


Finally fill the bottle with stronger 
water of ammonia, put in the stopper and 
let stand overnight. 

Birch-Bud Water. — Alcohol v06 per 
cent), 350 ivirls; water, /O parts; soft 
soap, ‘20 parts; gly^'crim , 15 parts; es.sen- 
tial oil of birch buds, 5 part.s, e.ssence of 
spring flowers, 10 parts; chloroph> II, 
quantity suflicieut to tint. Mix the 
water with an equal volume of spirit 
and dissolve th#' sctap in the mixture. 
Mix the oil and other ingredienl.. with 
the remainder of the spirit, add the soap 
solution gradually, agitate well, allow to 
stand for 8 days and filter. For use, 
dilute wilh an equal volume of water. 

Carmelite Balm Water. — 

Melis.sa oil ... . 30 minims 

S w” c e t marjoram 

oil 3 minima 

Cinnamon oil . 10 minims 

Angelica oil ... . 3 minims 

Citron oil .30 minims 

Clove oil ... .15 minims 

Coriander oil .... 5 minims 

Nutmeg oil .. .. 5 minims 

Alcohol (90 per 

cent) 10 fluidounces 

Angelica oil is obtained princip.illy 
from the aromatic root of Avqelica 
arckangelica, L. (N. O. TJmbcllifene), 
which is commonly cultivated for the 
4akc of the volatile oil which it yields. 


Cypren Water.— 

Essence of ambergria ) ounce 


^irits of wine 1 gallon 

Water I gaarts 

Distill a gallon. 

£au de Botot. — 

Ani.sced 80 parts 

Clover 20 parts 

Cinnamon cassia . . 20 parts 

Cochineal 5 parts 

Refined spirit 800 parts 

Rose water 200 parts 

Digest for 8 days and add 
Tincture of amber- 
gris 1 part 

Peppermint oil. . . . 10 parts 

Eau de Lais. — 

Kaude cologne 1 part 

Jasmine extract .... 0.5 parts 

liCmon essence 0.5 parts 

Balm water 0.5 parts 

Vetiver essence 0.5 parts 

Triple rose water. . . 0.5 parts 

Eau de MsrTeilleuse. — 

Alcohol 3 quarts 

Orange flower water 4 quarts 

Peru balsam 2 ounces 

Clove oil 4 ounces 

Civet IJ ounces 

Rose geranium oil . . \ ounce 

Hose oil 4 drachms 

Neroli oil 4 drachms 

Edelweiaa. - 

Bergamot oil ... . 10 grams 

Tincture of am- 
bergris .... 2 grams 

Tincture of vcli- 

ver (1 in 10).. . . 25 grams 

Ileliotropin 6 grams 

Hose oil spirit (1 

in 100) 25 mms 

Tincture of musk. 5 arops 

Tincture of angel- 
ica 12 drops 

Neroli oil, artifi- 
cial 10 drop# 

Hyacinth, artifi- 
cial 15 drops 

Jasmine, artificial. 1 gram 

Spirit of wine, 80 

percent 1,000 grams 

Honey Water, — 

I. — Best honey 1 pound 

Coriander seed 1 pound 

Cloves IJ ounces 

Nutmegs 1 ounce 

Gum benjamin 1 ounce 


Vanilloes, No. 4 . . . . 1 drachm 

Tbe yellow rind of 8 large lemons 
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Bruise the cloves, nutmegs, coriander 
seed, and benjamin, cut the vaiiilloes in 
pieces, and put all into a glass alenibic 
with 1 gallon of clean rectified spirit, 
and, after digesting 48 hours, draw off 
the spirit bv distillation. To 1 gallon of 
the distilled spirit add 

Damask rose water. pound.; 
Orange flower water ij pounds 

Musk 5 grains 

Ambergris 5 grains 

Grind the musk and ambergris in a 
glass mortar, and afterwards put all to- 
gether into a digesting vessel, and let 


gether into a digesting vessel, and let 
them circulate 3 days and 3 nights in a 
gentle heat; then let all cool. Filter, and 
keep the water in bottles well stoppered. 

Il.-^Oil of cloves drachms 

Oil of bergamot .... 10 drachms 
English oil of laven- 
der 2} drachms 

Musk 4 grains 

Yellow sandalwood. 2) drachms 

Rectified spirit 32 ounces 

Rose water 8 ounces 

Orange flower water 8 ounces 
English honey 2 ounces 

Macerate the musk and sandalwood 
in the spirit 7 days, filter, dissolve the oils 
in the nitrate, add the other ingredients, 
shake well, and do so occasionally, keep- 
ing as long as possible before filtering. 

Lilac Water, — 

Terpineol 2 drachms 

Heliotropin 8 grains 

Bergamot oil 1 drachm 

Neroli oil 8 minims 

Alcohol 12 ounces 

Water 4 ounces 

Orange Flower Water. — 

Orange flower es- 
sence 8 ounces 

Magnesium carbon- 
ate 1 ounce 

Water 8 pints 

Triturate the essence with the mag- 
nesium carbonate, add the water, and 
filter. 

To Clarify Turbid Orange Flower 
Water. — Shake 1 quart of it with } pound 
of sand which has previously been boiled 
out with hydrochloric, acid, washed with 
water, and dried at red heat. This process 
doubtless would prove valuable for many 
other purposes. 

Violet Waters. — 

1. — Spirit of ionone, 10 

percent } drachm 

Distilled water 6 ounces 

Orange flower water 1 ounce 


Rose water . 1 ounce 

Cologne spirit 8 ounces 

Add the spirit of ionone to the alcohol 
and then add the waters. Let stand and 
filter. 

II. — Violet extract 2 ounces 

Cassie extra'll 1 ounce 

^irit of rose i ounce 

Tincture of orris. ... i ounce 


Green coloring, a sufficiency. 
Alcohol to 20 ounces. 

PERFUMED PASTILLES. 

These scent tablets consist of a com- 
pressed mixture of rice starch, mag- 
nesium carbonate, and powdered orris 
root, saturated with heliotrope, violet. 


or lilac perfume. 

Violet. — 

Ionone 50 parts 

Ylang-ylang oil 50 parts 

Tincture of * musk, 

extra strong 200 parts 

Tincture of benzoin . 200 parts 

Heliotrope. — 

Heliotropin 200 parts 

Vanillin 50 parts 

Tincture of musk. . . 100 parts 
Tincture of benzoin . 200 parts 

Lilac. — 

Terpineol 200 parts 

Muguct 200 parts 

Tincture of musk. . .200 parts 
Tincture of benzoin . 200 parts 

Sandalwood 2 drachms 

Vetivert 2 drachms 

Lavender flowers. . . 4 drachms 

Oil of thvme i drachm 

Charcoal... 2 ounces 

Potassium nitrate. . . i ounce 

Mucilage of tragacanth, a sufficient 
quantity. 

Perfumes for Hair Oils. — 

I. — Heliotropin 8 grains 

Coumarin 1 grain 

Oil of orris 1 drop 

Oil of rose 15 minims 

Oil of bergamot .... 30 minims 

II. — Coumarin 2 grains 

Oil of cloves 4 drops 

Oil of cassia 4 drops 

Oil of lavender flow- 
ers 15 roinjms 

Oil of lemon 45 minims 

Oil of bergamot .... 75 minims 

So^ Perfumes. — 

Sm also Soap. 

I. — Oil of lavender Jounce 

Oil of cassia 30 minims 


Add 5 pounds of soap stock. 
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II. — Oil of caraway 

Oil of clove 

Oil of white thyme. . 

Oil of cassia 

Oil of orange leaf 
(neroli petit grain) 
Oil of lavender 


1) drachms 
of 

each 


Add to 5 pc unds of soap stock. 
PEROXIDE OF HYDROGEN, TO 
MAKE: 


Two ounces sodium perborate, 25 
grains sodium bicarbonate are sufficient 
to make a gallon. Dissolve in gallon clear 
water and bottle in colored bottles with 
air-tight cork. This can be used to 
bleach ivory and bone. 

Petroleum 


(See also Oils.) 


from the dipping tank and the irritating 
effect would be scarcely less than that 
produced by the plain oil, and in the 
second case the same separation of the 
kerosene would take place and necessa- 
rily result in an uneven distribution of th*? 
oil on the bodies of the animals which 
were being treated. 

Within recent years it has been found 
that a certain crude petroleum from the 
Beaumont oil fields is quite effective for 
destroying the Texas fever cattle ticks. 
This crude petroleum contains from 40 
to 50 per cent of oils boiling below 
300*^ C. (572° F.), and from 1 to 1.5 per 
cent of sulphur. After a number of 
trials of different combinations of crude 
oil, soap, and water, the following for- 
mula was decided upon as the one best 
suited to the uses in view: 


The Preparation of Emulsions of 
Crude Petroleum. — Kerosene has long 
been recognized as a most efficient insec- 
ticide. but its irritating action, as well as 
the very considerable cost involved, has 
prevented the use of the pure oil as a 
local application in the various parasitic 
skin diseases of animals. 

In order to overcome these objections 
various expedients have been resorted to, 
all of whicn have for their obiect the dilu- 
tion or emuhsification of the kerosene. 
Probably the best known and most gen- 
erally employed method for accomplish- 
ing this result is that which is based upon 
the use of soap as an emulsifying agent. 
The formula which is used almost uni- 
versally for making the kerosene soap 
emulsion is as follows: 

Kerosene 2 gallons 

Water 1 gallon 

Hard soap j pound 

The soap is dissolved in the water with 
the aid of neat, and while this solution is 
still hot the kerosene is added and the 
whole agitated vicnrously.^ The srnooth 
white mixture which is obtained in this way 
is diluted before use with sufficient water 
to make a total volume of 20 gallons, and 
is usually applied to the skin of animals 
or to trees or other plants by means of a 
spray pump. This method of applica- 
tion IS used becau.se the diluted emuLsion 
.separates quite rapidly, and some me- 
chanical device, such as a self-mixing 
spray pump, is required to keep the oil 
in suspension. 

It will be readily understood that 
this emulsion would not be well adapted 
either for use as a dip or for application 
by hand, for in the one case the oil, 
which rapidly rises to the surface, would 
adhere to the animals when they emerged 


Crude petroleum 2 gallons 

Water J gallon 

Hard soap } pound 


Dissolve the soap in the water with 
the aid of heat; to this solution add the 
crude petroleum, mix with a spray pump 
or shake vigorously, and dilute with the 
desired amount of water. Soft water 
should, of course, be used. Various 
forms of hard and soft soaps have been 
tried, but soap with an amount of free 
alkali equivalent to 0.9 per cent of sodium 
hydroxide gives the be.st emulsion. All 
the ordinary laundry soaps are quite sat- 
isfactory, but toilet soaps in tne main 
are not suitable. 

An emulsion of crude petroleum made 
according to this modified formula re- 
mains fluid and can be easily poured; it 
will stand indefinitely without any ten- 
dency toward a separation of the oil and 
water and can be diluted in any propor- 
tion with cold soft water. After suffi- 
cient dilution to produce a 10 per cent 
emulsion, a number of hours are re- 
quired for all the oil to rise to the 
surface, but if the mixture is agitated 
occasionally, no separation takes place. 
After long standing the oil separates in 
the form of a creamlike layer which is 
easily mixed with the water again by 
stirring. It is therefore evident that for 
producing an emulsion which will hold 
the oil in suspension after dilution, the 
modified formula meets the desired re- 
quirements. ... 

In preparing this emulsion for use in 
the field, a large spray pump capable of 
mixing 25 gallons may be used with 
perfect success. 

In using the formula herewith given, 
it should oe borne in mind that it is 
recommended especially for the crude 
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petroleum obtained from the Beaumont 
oil fields, the composition of which hat 
already been given. As crude petroleunu 
from different sources vary greatly in their 
composition, it is impracticable to give a 
formula that can be used with all crude 
oils. Nevertheless, crude petroleum 
from other sources than the Beaumont 
wells may be emulsified by modifying 
the formula given above. In order to 
determine what modification of this 
formula is necessary for the emulsifica- 
tion of a given oil, toe following method 
mi^ be used: 

Dissolve i pound of soap in ^ gallon of 
hot water; to 1 measure of this soap 
solution add 4 measures of the crude 
petroleum to be tested and shake well 
m a stoppered bottle or flask for several 
minutes. 

If. after dilution, there is a separation 
of a layer of pure oil within half an hour 
the emulsion is imperfect, and a modifi- 
cation of the formula will be required. 
To accomplish this the proportion of oil 
should be varied until a good result is 
•btained. 

Petroleum for Splaniiif. — In order to 
be able to wash out the petroleum or 
render it **saponifiable,” the following 
process is recommended: Heat the min- 
eial oil with 5 to 16 per cent o' olein, 
add the proper amount of alcoholic lye 
and continue heating until the solvent 
(water alcohol) evaporates. A prac- 
tical way is to introduce an aqueous lye 
at 230^ F. in small portions and to heat 
until the froth disappears. For clearness 
it is necessary merely to evaporate all the 
water. In the same manner, more olein 
may be added as de.sired if the admixture 
of lye is kept down so that not too much 
soap is formed or the petroleum be- 
comes too thick. After cooling, a uni- 
form gelatinous mass results. This is 
liquefied mechanically, during or after 
the cooling, by passing it through fine 
Steves. Soap is so finely and intimately 
distributed in the petroleum that the fin- 
est particles of oil are isolated by soap, as 
it were. When a quantity of oil is 
intimately stirred into the water an 
emulsion results so that the different 
parts cannot be distinguished. The 
same process takes place in washing, the 
soap contained in the oil swelling be- 
tween the fibers and the oil particles 
upon mixture with water, isolating the 
oil and lifting it from the fiber. 

Deodorized Petroleum. — Petroleum 
may be deodorized by shaking it first 
witn 100 parts of chlorinated lime for 
every 4,500 parts, adding a little hydro- 


chloric acid, then transferring the liquid 
to a vessel containing lime, and again 
shaking until all the chlorine is removed. 
After standing, the petroleum is de- 
canted. 

Petroleum Briquettes.^Mix with 1,000 
parts of petroleum oil 150 parts of 
ground soap, 150 parts of rosin, and 800 
parts of caustic soda lye. Heat this 
mixture while stirring. When solidifi- 
cation commences, which will be in* 
about 40 minutes, the operation must be 
watched. If the mixture tends to over- 
flow, pour into the receiver a few drops 
of soaa, and continue to stir until toe 
solidification is complete. When the 
operation is ended, flow the matter into 
molds for making the briquettes, and 
place them, for 10 or 15 minutes in a 
stove; then they may be allowed to cool. 
The briquettes can be employed a few 
hours after they are made. 

To the three elements constituting the 
mixture it is useful to add per 1,000 parts 
by weight of the briquettes to be ob- 
tained, 120 parts of sawdust and 120 
parts of clay or sand, to render the 
briquettes more solid. 

Experiments in the heating of these 
briquettes have demonstrated that they 
will furnish three times as much heat as 
briquettes of ordinary charcoal, without 
leaving any residue. 

PETROLEUM EMULSION: 

See Insecticides. 

PETROLEUM JELUES: 

See Lubricants. 

PETROLEUM SOAP: 

See Soap. 

PEWTER: 

See Alloys. 

PEWTER, TO CLEAN: 

See Cleaning Preparations and Meth 
ods. 

PEWTER, AGEING: 

^ If it is desired to impart to modem ar- 
ticles of pewter the appearance of an- 
tique objects, plunge the pieces for several 
moments into a solution of alum to which 
several drops of hydrochloric or sulphuric 
acid have been added. 

PICTURES, GLOW. 

These can be easily produced by draw- 
ing the outlines of a picture, writing, etc., 
on a piece of white paper with a smution 
of 40 parts of saltpeter and 20 parts of 
gum arabic in 40 parts of warm water, 
using a writing pen for this purpose. All 
the fines must connect and one of thev 
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mint run to the edp ol the peper. where 
it ehould be mArkecTwith a fine lead-pencil 
line. When a burning match ie held to 
thie spot, the line immediately glows on, 
spreading over the whole deaim, and the 
design formerly invisible finaUy appears 
entiray singed. This little tnck is not 
dangerous. 

PH08PRATB SUBSTITUTE. 

An artificial phosphate is thus pre- 
pared: Melt in an oven a mixture of 100 
parte of phosphorite, groimd coarsely, 70 
parte of acid sulphate of soda; 20 parts of 
carbonate of lime; 22 parts of sand, and 
007 purto of charcoal. Run the molten 
matter into a receiver filled with water; 


on cooling it will become granular. Rake 
out the granular mass from the water, 
and after drying, grind to a fine powder. 
The phosphate can be kept for a loi^ 
time without losing its qu^ty, for it is 
neither caustic nor hygroscopic. Wagner 
has, in collaboration with iXirsch, con* 
ducted fertilizing experiments for deter- 
mining its value, as compared with super- 
phosphate or with Thomas slag, 
phosphate decomposes more rapidly in 
the soil than Thomas slag, and so far as 
the experiments have gone, it appears that 
the phosphoric acid of the new phosphate 
exercises almost as rapid an action as the 
phosphoric acid of the superphosphate 
soluble in water. 


PHOTOGRAPHY* 

Revised and Edited by 
CARLYLE F. TREVELYAN 

Faculty Member 
School of Modem Photography 
ISO E. S7th St, New York City 

Founder and Past President 
Long Island Photographic Society, 

Member, Photographic Society of America. 

Includes modern methods and formulas. New practices in Photography including 
the latest data available on photographic methods. 

Com^etely revised and brought up to date. Older fonnulas are included only when 
esprially valuable. 

Includes: — ^modern emulsions; fine grain methods and formulas; negative correc- 
tkm; printing papers, method and formulas. Toning and corrective formulas. 

Data on modem working techniques, color photography, motion pictures and allied 

procnsaea. 

With the tremendous increase in light and color sensitivity of modem film and plate 
emulsions new technique has, to a great extent, replaced the older methods of develop- 
iim by inspection of the image. The modem emulsions may easily become foned, even 
when a dim safelight is usea for comparatively short periods of time. Tank^develop- 
ment by time and teui^rature is used almost exclusively as a reliable method of securing 
consistently good quality, predictable results. It is based on the principle that a solu- 
tion of knovm activity, us^ at a certain temperature for a given len^h of time will 
produce a desired result. Solution temperatures are, as a rule, held within certain 
limits, (65-70 deg. F., except in sp^ial cases,) and the time of development is then 
dependent upon emulsion characteristics and the type of negative desired. Time and 
temperature development is usually carried on in tanks, either of the open or the 
closed type. In an open tank the piocessing is carried on in a totally dark room; in 
a closed tank the tang is loaded in darkness, a cover put on and the various solutions, 
(deyeloper, rinae, fixing, etc.,) introduced through a light-tight opening in the tank. 
Filling of the tank is done in ordinary room light. Maintenance of proper temperature 
during the developing process is a definite necessity for consistant results. 

* See pages 806 to 850 for additional photographic formulas including color photog* 
raphy, motioo pictures and valuable hints. 

*Ck)Qyright 1042 by the Norman W. Henley Publiahing Company. 
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The popularity of the miniature film sizes introduced the problem of grain in a 
negative emulsion and newer developing formulas have been designed to prevent the 
clumping of silver particles which give nse to a grainy appearance under enlargement. 
Miniature film sizes are generally accepted as those being 2} x 31 inches or smaller 
and for these the special fine-grain developers should be uskl for the best results. 
Fine-grain developers may also be used for larger size films with good results, the chief 
differences bein^ somewhat longer developing times and negatives of softer mdation. 

'Die changes m emulsion characteristics have made obsolete many of the dder proc- 
essing formulas and they have been omitted, newer ones taking their places. In all 
cases, filtering of the various solutions through a wad of cotton placed in the funnel 
when returning solutions to their bottles is recommended. 'This removes foreign matter 
which might injurious to the soft emulsions. Cleanliness and attention to tempera- 
tures are important for best results. 

In mixing developer formulas the use of distilled water is recommended. A tem- 
perature up to but not over 125 deg. F will greatly aid in readily dissolving the chem- 
icals. 'These are, unless otherwise indicated, to be mixed in the order given; any change 
In this order may result in a precipitation or cr3^tallization of some of the constituents. 
As most developing agents oxidize quickly, especially when mixing with warm water, 
a small quantity of the preservative. Sodium Sulphite, (about 50 is hi’st dissolvea 
after which the rest of the chemicals are added in their order. Each chemical should 
be completely dissolved before adding the next. The compounded developer is then 
cooled down for use. 

Movement or agitation of the film or tank during the development process is usu^y 
employed to remove exhausted solution from the surface of the emulsion, thus allowing 
fresh solution to take it's place. Either constant or intermittent agitation may 
employed; the first will reduce the development time somewhat under those given in 
the formulas. Suggested times are for intermittent agitation, about 10 seconds of 
each minute developing time. Agitation should be thoro, yet gentle; vigorous shaking 
will tend to create air bubbles in the solution, often resulting in spots on the negative. 

Temperatures of the various solutions. Developer, Rinse and Fixing Bath, should 
be held within a close range of each other, especiallv in the case of miniature films. 
Too great a variation causes alternate expansion and contraction of the fragile emul- 
eions, giving rise to spots and graininess. In warm or hot weather tanks may be held 
at constant temperatures by placing them in a tray containing cold water. In cold 
climates warm ^ater may be used in this way to bring temperatures up to the normal 
developing range. 

Only pure chemicals should be used in compounding photographic formulas. Brands 
of well-tnown manufacture are reliable. All chemicals must be “photographically 
pure." Chemical bottles should be tightly stoppered when not in use to prevent oxidiza- 
tion. Buying small rather than large quantities to prevent having partly filled bottles 
about is advised. The higher, first cost of small quantities, is onset by the waste of 
oxidized, spoilt chemicals in partly filled, large containers. 

This new section on Photograpny has been revised to July 1942. 


DEVELOPERS— FILMS AND PLATES. 

Modem processing niethods have re- 
placed many of the older formulas with 
newer ones. Pyro, as a developing agent, 
has been dispiac^ somewhat by other 
agents, tho' still enjoying some popu- 
larity. Many workers prefer a Pyro 
formula because of the stain image pro- 
duced, this adding somewhat to the print- 
ing quality of the negatives. Where thi-i 
stain is objectionable an agent, trade 
named “Rubinol," may be substituted. 
'This agent has Pyro characteristic with- 
out the staining properties, in addition to 
having fine-grain qualities. Most Pyro 
developers have poor keeping quality 
when the stock soh^t&ons are mixed for 
use but thb is oi a drawback than is 
generally supp*ieed 'The necessity for 


using a freshly mixed bath for each batch 
of film insures uniform negative quality, 
all other factors being equal. Die “Ru- 
bifiol" developer has oetter keeping 
quality than the average Pyro formula. 
'The Pyro formulas given here are reliable, 
clean-working and economical. 

PYRO DEVELOPER— FILM. 

(Tray and Tank.) (Agta 45.) • 


Solution 1 

Sodium Bisulphite. ... i oz. 35 gr. 
P3T0 2 oz. 


Potassium Bromide . , 16 gr. 

Water to make 32 jz. 

Soiviion 2 
Sodium Sulphite, 


anhydrous oz. 

Water tn make 32 o* 
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Solution S 
Sodium Carbonate, 

monohydrated 2} oz. 

Water to make 32 oz. 

Keep stock solutions in well stop- 
pered bottles. Tank development: take 
1 part ea. of Sol. 1, 2. 3 and add 11 parts 
water. Normal developing time, from 9 
to 12 min. at 66 dog. T. Tray develop- 
ment: take 1 part ea. of Sol. 1, 2, 3 and 
add 7 parts water. Developing time — 
6 to 8 min. at 66 deg. F. Solutions will 
keep well when stored separately but the 
^mbined working solution should be used 
immediately after mixing. Mix new de- 
veloper for each batch of film. 


A-B-C-PYRO DEVELOPER. 
(FILM — ^Tray and Tank.) 


Solution 1 


Water, 120 deg. F 28 oz. 

Sodium Bisulphite or 
Potassium Metabi- 
sulphite 140 gr. 

P3T0 2 oz. 

Potassium Bromide 16 gr. 

Water to make 32 oz. 

Solution 2 

Water, 120 deg. F 28 oz. 

Sodium Sulphite, 
anhydrous 31 oz. 

Water to make 32 oz. 

Solution 3 

Water, 120 deg. F 28 oz. 

Sodium Carbonate, 
anhydrous 2} oz. 

Water to make 32 oz. 


For use in tank take 9 oz. ea. of 1, 2, 3 
and add water to make 128 oz. Tray ae- 
velopment; use same proportions in 
smaller quantities. Development times 
will vary, depending on the type of emul- 
sion us^ and degree of contrast desired; 
usually from 5 to 12 min. at 68 deg. F. 
Stock solutions should be kept in well- 
stoppered bottles and a new solution 
mixed for each batch of film. 


RUBINOL DEVELOPER. Film. 

A Pyrogallol derivative Rubinol has all 
the desirable qualities of Fyro without the 
defects, being more stable and non- 
staining. It can be substituted in devel- 
opers calling for Pyro, with equal results. 
It is also non-irritating to the skin. 

Solution 1 


Rubinol 100 gr. 

Sodium Bisulphite 25 gr. 

Potassium Bromide, 

10% sol 25 minims. 

Water to- 7 oz. 


ScluHon 2 
Sodium Carbonate, 


anhydrous 76 gr. 

Sodium Sulphite, 

anhydrous 180 gr. 

Water to 7 oz. 


To use take 2 parts ea. 1 and 2 and add 
6 parts water. Develop 6-6 min. at 66 
deg. F. After development rinse negative 
in acetic acid shortstoj:) to remove r^d 
color. Fix as usual. This developer may 
also be used for tropical development at 
86-90 deg. F. The developing time is 
shortened to 2-3 minutes. See also 
FINE-GRAIN DEVELOPERS. 


ELON-PYRO DEVELOPER— FILM. 
(Tray and Tank) (E. K. Co. D-7.) 
Solution 1 

Water, about 126 deg. F. 16 oz. 


Sodium Bisulphite i oz. 

Elon J oz. 

Pyro 1 oz. 

Potassium Bromide 60 gr. 

Water to make 32 oz. 


Solution 2 

Water 

Sodium Sulphite, 
dessicatea 


32 oz. 
6 oz. 


Solution S 


Water 32 oz. 

Sodium Carbonate, 
dessi Gated 2J oz. 


Tray development: take 2 oz. ea. of 
1, 2, 3 and add 16 oz. water. Develops 
7-9 min. at 65 deg. F. Tank develop- 
ment: Take 8 oz. ea. 1, 2, 3 and aod 
water to make 128 oz. Develop 9-12 
min. at 65 deg. F. This developer can be 
used repeatecfly for 2-3 weeks if kept up 
to normal volume by adding fresh devel- 
oper, 2 oz. ea. of 1, 2, and 3 to 8 oz. water 
to the working solution. Increase in de- 
veloping time is usually* necessary with 
use and age of the working solutions. 


METOL-HYDROQUINONE DEVEL- 
OPER— FILM. 

(Tray and Tank.) (Agfa 47.) One so- 
lution. 

Water, 125 deg. F 24 oz. 

Metol 22 gr. 

Sodium Sulphite, 

anhydrous IJ oz. 

Sodium Bisulphite 15 gr. 

Hydroquinone 46 gr. 

Sodiujn Carbonate, 

monohydrated 88 gr. 

Potassium Bromide 12 gr. 

Water to make 32 oz. 
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XJm full Btren^h. Long-life, clean- 
working formula. Tank development : 6^8 
min. at 65 deg. F. (Occasional agitation.) 
Tray: 5-7 mm. at 65 deg. F. 

M-H TRAY DEVELOPER. 

^11, Pack and Cut Film. (Agfa 40). 


drilliant results. 

Water, 125 deg. F.. . . 29 oz. 

Metol 66 gr. 

Sodium Sulphite 

anhydrous 1’ oz. 25 gr. 

Hydroquinone i oz. 

Sodium Carbonate, 

monohydrated .... 1 J oz. 25 gr. 

Potassium Bromide. . 45 gr. 

Water to make 32 oz. 


To use dilute 1 part stock sol. with 2 
parts wdter. Develop 4-5 min. at 65 
deg. F. 

M-H KODALK DEVELOPER. FILM. 

(E. K. Co. DK60.) A long-life, clean 
working develo^r using Kodalk in place 
of the usual Sodium Carbonate or Borax. 
Kodalk has an alkalinity between that of 
Sodium Carbonate and llorax and it’s use 
revents the liberation of gas when 
rought into contact with an acid fixing 
bath, thus preventing blistering of the 


emulsion. 

Water, 125 deg. F. . . . 64 oz. 

Elon 145 gr. 

Sodium Sulphite, 

desi(&cate 4 oz. 

Hydroquinone 145 gr. 

Kodalk 1 oz. 145 gr. 

Potassium Bromide . . 29 gr. 

Cold water to make . . 128 oz. 


Tank development for Commercial Pan 
film, use full strength for 9 min. at 65 
F. Tank development of SSPan and 
Portrait Pan filim use 1 part stock sol. to 
1 part water Develop about 9 min. 
at 65 deg. F. For tray development use 
full strength for about 6 min, at 65 deg. F. 

DEVELOPER REPLENISHMENT. 

Addition of a replenishing solution, in 
small amounts, to a developer enables the 
tank level to be maintained with little or 
no increase in development time^ the re- 
plenisher maintaining the chemical bal- 
ance of the developer. 

DK 50 REPLENISHER. 

(To be added to DK 50 to maintain 


tank level.) 

Water, 125 deg. F. . . . 96 oz. 

Elon 290 gr. 

Sodium Sulphite, 
desiccated 4 oz. 


Hydroquinone 1 oz. 145 gr. 

Kodalk 5i oz. 

Cold water to make . . 128 oz. 

(Note the omission of Potassium Bro- 
mide in the replenisher. This is intentional 
since bromide is given olf by developed 
films as a by-product.) 

RODINAL DEVELOPER. 

^dinal is a trade name for a patented, 
reliable develo]>er, easy to prepare 
having very good keeping qualities. Use 
1 part Ilodinfil to 30 parts of water and 
add fresh developer as needed. May ba 
used repeatedly. 

GLYCIN DEVELOPER. 

(Hubl) For plates and films. 

Hot wakT 40 cc. 

Sodium Sulphite 25 gm. 

Glycin . . 10 gm. 

When dissolved add in small quantitiei 
at a time and with vigorous stirring: 

Potassium Carbonate. . 50 gm. 

Use a large container for mixing a« the 
solution will effervesce. The resulting 
creamy solution will keep well. For uM 
shake the bottle and dilute 1 pari itock 
with 13-14 parts water for normal ex- 
f)OSures. Wc'aker dilutions are used for 
imderexpoBures and stronger working 
baths for overexiiosuree. Add about 2 
grains of Potassium Bromide per cc. of 
solution. 

GLYCIN DEVELOPER. 

(Agfa 72) For roll, pack i^r d r'-t filsa.) 

Sodium Sulphite, 
anhydrous 4| oa. 

Potassium Carbonmie. . Si ok, 

Glycin (Agfa) 1 1 o#. SD |y. 

Water to make .T2 

Tank use; take 1 part stock aoL !S 
parts water. Dev 29-25 min. 65 7. 

Tray development: 1 part 8ti>ck m. 4 
parts water. Develop 5-10 min. at 
deg. F. 

FINE-GRAIN DEVELOPERS. 

For us«i with miniature films, lliese der 
veloxiers minimize grainineas in the emul- 
sions such ns would be caused by a more 
active formula. 

M-H Borax. (Agfa 17) Films. 


Water, 125 deg. V 24 oz. 

Metol, Agfa 22 gr. 

Sodium Sulphite, 

anhydrous 2 J oz. 80 gr. 

Hydroquinone, Agfa. . . 46 gr. 

Borax 46 gr. 
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Potassium Bromide 7i gr. 

Water to make 32 oz. 

Use full stiength. Dev. 10-15 min. at 
65 deg. F. for fine grain films, 12-20 min. 
for portrait and direct copy film. 

AGFA 17 REPLENISHER. 

Add when ri;-o(\s3ary to keep tank up to 


full volume. 

Water, 125 deg. F 24 oz. 

Metol 32 gr. 

Sodium Sulphite, 

anhydrous J oz. SO gr. 

Hydroquinonc 65 gr. 

Borax loz. 144gr. 

Water to make 32 oz. 


FINE-GRAIN METABORATE TANK 

DEVELOPER. 

(Agfa 17M). A fine-grain formula simi- 
lar to Agfa 17 but permitting more vari- 
ance in developing times. Dev. fine-grain 
films 10-15 mm. at 65 deg. F. Use full 
Strength. 

Water, 125 deg. F. . . . 24 oz. 

Metol 22 gr. 

Sodium Sulphite 2 i oz . 80 gr. 

Hydroquinonc 45 gr. 

Sodium Meta borate. . . 30 gr. 

Potassium Bromide ... 7J gr. 

Water to make 32 oz. 

ELON-HYDROQUINOlfE-BORAX. 

(E. K. Co. D-76.) Film. Use full 
strength. Develop 15 min. for fine-grain 
films; 18 min. for faster emulsions and 20 
min. for very fast emulsions. Tempera- 
tures at 65 deg. F. 

Water, 125 deg. F 24 oz. 

Elon 29 gr. 

Sodium Sulphite, 

desiccated 3 oz! 1 45 gr . 

Hydroquinonc 73 grs. 

Borax, granular 29 gr. 

Water to make 32 oz. 

KODALK FINE-GRAIN DEVELOPER. 

(E. K. Co. DK-20.) (Roll films, ])ack, 
cut films and plates.) 

Water, 125 deg. F 24 oz. 

Elon 75 gr. 

Sodium Sulphite, 

desiccated 3 oz. 1 46 gr. 

Kodalk 29 gr. 

Potassium Sulphocyanate, 

(Thiocyanate) . 16i gr. 

Potassium Bromide 7} gr. 

Water to make 32 oz. 

Average develop* ng time is about 18 
min. at 65 deg. F. increase or decrease 
time for more or l^ss contrast. Kodak 


35 inm and Bantam Super XX panchro- 
matic film should be dev. jii)out 28 min. 
at 65 deg. F. Use of the r(‘[jIeni^hor solu- 
tion in qiiMiititie.s to keep lank u)) to level 
will maintain chemical balance for con- 
.sisteiit results. 

REPLENISHER SOLUTION EAST- 
MAN DK-20 FINE-GRAIN DE- 
VELOPER. 

Water, 125 deg. 1*’ 24 oz. 

Klon 1 oz. 

Sodium Sulphite, 

desiccated 3()z. 146gr, 

Kodalk 21K) gr. 

Potas.siurn Sulphocy.anate 

(Thiocyanate) 73 gr. 

Potassium Brorrikh; ... gr. 
Water to make 32 oz. 

RUBINOL FINE-GRAIN DEVELOPER. 
No. 1. Dev. 35-45 min. at 65 deg. F. 

Rubinol 20 gr. 

Sodium Sulphite, 

anhydrous 360 gr. 

Water to make 16 oz. 

RUBINOL FINE-GRAIN DEVELOPER. 

No. 2. Dev. 18-20 min. at 05 deg. F. 

Rubinol 40 gr. 

Sodium Sulphite, 

anhydrous 800 gr. 

Water to make 16 oz. 

EDWAL NO. 12 FINE-GRAIN DEVEL- 
OPER. 

Dev. time; fine-grain films, 12 min. 
For fast films, 18 mm. at 65 deg. F. 


Water 

Metol 

32 

90 

oz. 

gr. 

Sodium Sulphite . 

3 

oz. 

Paraphcnylcne-diamine 



(base) 

150 

gr- 

Glycin 

75 

gr. 


SEASE NO. 3 FINE-GRAIN DEVEL 
OPER. 

Rcj)ut(‘d to give the finest, possible grain. 
Reduces the emulsion speed.s somewhat 
necessitating abt)ul a 3X increase in ex- 
posure. Any grey coating remaining oh 
the films aitcr (Icvelopment can be re- 
moved by a 3% .sol. of (llaci.al Acetic 
Acid. Pure chemicals are cs.scntial for this 


formula. 

Water 500 cc. ' 

SodiumjSiil phite, 

anhydrous 45 grams. 

P-phenylene Diamine 

(base) 5 grams. 

Glycin 4 grams. 


Dissolve the 3 chemicals se>parately. 
then mix. The glycin will dissolve aftei 
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mixing. Filter solution thru’ damp linen. 
Development time is about 11-12 minutes 
at 66 deg. F. 

METOL-SULPHITE DEVELOPER. 

Tank developer for film. Mtho' not 
widely known this developer gives a fin^ 
ness of grain equal to most and is in addi- 
tion, easy to compound and economical to 
use. Dev. 18-25 min. at 66 deg. F. 

Water 1000 cc. 

Metol 2.6 grams. 

Sodium Sulphite, 
crystals 60 grams. 


at high temperatures. Use full strength. 
Dev. 3-4 mm. at 66 deg. F. or 2-^ min, 
at 86 deg. F. 

Water, 125 deg. F 24 oz. 

Metol, (Agfa) 37 gr. 

Sodium Sulphite, 

anhydrous i oz. 40 gr. 

Hydroquinone (Agfa) . . 96 gr. 
S(^ium Carbonate, 

monohydrated i oz. 16 gr. 

Potassium Bromide — 16 gr. 

Water to make 32 oz. 

SPECIAL DEVELOPERS. 


BUFFERED BORAX DEVELOPER. 

For fine grain results. Dev. 20-22 min. 


at 66 deg. F. 

Metol 30 gr. 

Hydroquinone 76 gr. 

Sodium Sulphite, 

anhydrous 3i oz. 

Borax 30 gr. 

Boric Acid i oz. 

Water to make 32 oz. 


TROPICAL DEVELOPERS. 

Problems of hot- weather ^ocessing de- 
mand special attention. The Rubinol 
formula given formerly may be used for 
hot weather processing and the following 
are reliable. 

KODALK TROPICAL DEVELOPER. 

(E. K. Co. DK 15.) May be used up 


to 90 deg. F. 

Water, 125 deg. F 24 oz. 

Elon 82 gr. 

Sodium Sulphite, 
dcsiccatea 3 oz. 

Kodalk i oz. 

Potassium Bromide 27 gr. 

Sodium Sulphate, 

desiccated IJ oz, or 

crystals 3ioz. 

Cold, water to make ... 32 oz. 


Development will be more rapid at 65 
deg. F. if the sodium sulphate is omitted 
but it should always be used when work- 
ing above 75 deg. F. Average time, with- 
out the sulphate, tank dev., is 5-7 min. 
With the suljdiatc, 9-12 min. at 65 deg. F. 
Develop about 20% less for tray use. 
When development is complete rinse the 
film in water for not more than a second 
and place in the Tropijeal Hardener for 3 
min. Then fix in an acid-hardening fixing 
bath for at least 10 min. and wash for 
10-15 min. in water not over 9G F. 


MAXIMUM ENERGY DEVELOPER. 
(E^ K. Co. D-82.) For use with under- 


exposed negatives. 

Water, 125 deg. F 24 oz. 

Wood Alcohol li oz. 

Elon 200 gr. 

Sodium Sulphite, 

desiccated 1} oz. 

Hydroquinone 200 gr. 

Senium Hydroxide 

(Caustic Soda) 126 gr. 

Potassium Bromide 126 gr. 

Cold water to make ... 32 oz. 


Develop about 6 min. in tray at 66 
deg. F. The prepared developer do« not 
keep more than a few days. If omitting 
the wood alcohol and diluting the devel- 
oper the activity of the solution is low- 
ered. This developer gives the greatest 
possible shadow density with negatives 
given a minimum exposure. 

SINGLE-SOLUTION HYDROQUI- 
NONE-CAUSTIC DEVELOPER. 

(E. K. Co. D-8.) Maximum density on 
Process and Process panchromatic films. 

Stock Solution 


Water 96 oz. 

Sodiuifi Sulphite, 

desiccated 12 oz. 

Hydroquinone 6 oz. 

S<^ium Hydroxide 

(Caustic Soda) 6 oz. 

Potassium Bromide 4 oz. 

Water to make 1 gal. 


For use take 2 parts Stock Sol. and 1 
part water. Dev. about 2 min. at 66 
deg. F. Wash thoroughly between devel- 
opment and fixing to prevent stains and 
fog. This formula is especially recom- 
mended for making line and half-tone 
screen negatives intended for printing 
directly on metal. 


RAPID M-H TROPICAL DEVELOPER. 

(Agfa 64). A clean working formula for 
either ranid development or development 


KODALITH STRIPPING FILM. 

Use for Single-solution Hydroquinone- 
Caustic developer, (D-8) and develop for 
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min. at 70 deg. F., rinse in Acetic Acid 
Rmse Bath for about 6 sec. and fix 
min. in the F-6 Fixing Bath. Put in warm 
water, (not over 80 deg. F.) for 2-3 min. 
and then strip the film from the paper 
support. 

PROCESS AND PROCESS PANCHRO- 
MATIC FILMS AND PLATES. 

Developer for general commercial iise 
and for making half-tone screen negatives 
to be used in the dot-etching process. 
Elon-Hydroquinone Developer. (E. K. 
Co. D-11. Tray or tank.) 


Water, 126 deg. F 16 oz. 

EI09 16 gr. 

Sodium Sulphite, 

desiccatea 2} oz. 

Hydroquinone 130 gr. 

Sodium Carbonate, 

desiccated 366 gr. 

Potassium Bromide 73 gr. 

Cold water to make 32 oz. 


Dev. about 6 min. at 65 F. in either 
tray or tank for good contrast. Dilute 
stock solution with an equal volume of 
water for softer results. 

M-H POSITIVE DEVELOPER. 

(Agfa 20). Clean working formula for 
normal contrast in lantern slides and posi- 


tive film. Tray or tank. 

Water, about 126 F 24 oz. 

Metol 30 gr. 

Sodium Sulphite, 

anhydrous } oz. 40 gr. 

Hydroquinone 60 gr. 

Sodium Carbonate, 

monohydrated ^ oz. 60 gr. 

Potassium Bromide 30 gr. 

Water to make 32 oz. 


Use full strength. Normal developing 
time about 3-4 min. at 66 F. 

X-RAY DEVELOPER. 

(Agfa 30). For use with Agfa X-Ray 
Film, A^a Direct Copy Film and Direct 
Duplicating Film for maximum brilliance. 
Also recommended for Agfa S. S. Pan Aero 
Film. Clean working, long life, high con 


trast developer. 

Water, 126 deg. F 24 oz. 

Metol 60 gr. 

Sodium Sulphite, 

anhydrous 2 oz. 

Hydroquinone J oz . 20 gr. 

Sodium Carbonate, 

monohydrated 1 } oz. 40 gr. 

Potassium Bromide 30 gr. 

Water to make 32 oz. 


Use full stren^h. Develop X-R^ film 
for 6 min. at 60 F. Non-Screen X-Ray 


Film for 8 -min. Direct Copy and Direct 
Duplicating Film, 4-5 min. S. S. Pan. 
Aero Film 10-15 min. All temperatures 
65 F. 

METOL PYRO AERO FILM. 

(Agfa 94.) For use with S. S. Pan. 
Aero-Film for average brilliance. 


Water, 126 F 2} gal. 

Potassium Metabisul • 
phite 2 oz. 65 gr. 

Metol i oz. 

Sodium Sulphite, 

anhydrous 8J oz. 

Sodium Carbonate, 

monohydrated 17i oz. 

Potassium Bromide i oz. 90 gr. 

Pyro, crystals 5| oz. 

Water to make 3i gal. 


Dissolve chemicals thoroughly in order 
given. Add Pyro immediately before use. 
Use full strength. Normal development^ 
15 to 20 min. at 65 F. 


DEVELOPERS FOR LANTERN 
SLIDES. 

ELON-HYDRC QUINONE FOR BLUE- 
BLACK TONES. 

(E. K. Co. D-34.) 


Solution A 

Water, 126 F 16 oz. 

Elon 60 gr. 

Sodium Sulphite, 

desiccated J oz. 

Hydroquinone J oz. 

Cold water to make 32 oz. 

Solution B 

Water r 32 oz. 

Sodium Carbonate, 

desiccated i oz. 

Potassium Bromide 30 gr. 


Take equal parts solutions A and B . For 
softer results take 1 part A, 1 part B and 
1 DMt water. Develope 1} to 3 iiun. at 

TOP. 

HYDROQUINONE-CAOSTTC DEVEL- 
OPER. 

For warm tones on Lantern Slides 
(E. K. Co. D-32.) 

So* Alton A 


Water 125 16 oz. 

Sodfum Sulphite, 

Uasiccated 90 gr. 

Hydroquinone 100 gr. 

Potassium Bromide 60 g^. 

Citric Acid 10^. 

Cold water to make 32 oz. 
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Solution B 


Cold water 32 os. 

Sodium Carbonate, 

desiccated.... 1 oz. 

Sodium Hydroxide, 

(Caustic Soda) 60 gr. 


Use equal parts A and B. Develop for 
ir% rain, at 70 F. For warmer tones use 
3 parts B to 1 part A. 


Qietol-hydroquinone develop- 
er FOR LANTERN SLIDES AND 
TRANSPARENCIES. 


(1 solution) 


Water 

32 oz. 

Metol 

30 gr. 

Sodium Sulphite, 


anhydrous 

2 oz. 

Hydroquinone 

} oz. 

Sodium Carbonate, 


monohydrated 

2} os. 

Potassium Bromide 

32 gr. 

Citric Acid 

36 gr- 

Develop about 2^-3 min. 

at 65 F. 

'«feutral tones. Use full strength. 

EXTREME CONTRAST DEVELOPER 

FOR LANTERN-SLIDES. 

Water 

20 oz. 

Hydroquinone 

110 gr. 

Sodium Sulphite, 


anhydrous 

2 oz. 

Sodium Carbonate, 


monohydrated • 

2} oz. 

Potassium Bromide 

66 gr. 

Use full strength for 6 min. ; 

at66F. 

HAUFF’S ADUROL DEVELOPER. 

For plates and film. 


Water 

10 oz. 

Sodium Sulphite, crystals 

4 oz. 

Potassium Carbonate. . . . 

3 oz. 

Adurol 

i oz. 

Use 1 part Adurol solution to 3-5 parts 

water. 



While the formulas are given, many of 
the preceding arc put up in measured con- 
tainers and may be purchased in quart, 
i gallon and gallon sizes. Where known 
the formula number is included for this 
purpose. Such ready-made chemical for- 
mulas are convenient, accurately weighed 
out and time-saving. Al] that is necessary 
is to add water in the correct proportions. 
Most packaged developers contain two 
parts, the smaller container to be mixed 
first and when thoroughly dissolved, the 
larger to be added. The use of warm 
water, about 125 deg. F. will aid in the 
solution by dissolving the chemicals more 
readily. 


Developers are also put up in tablet 
form aa oy the Burroughs-Welcome Co. 
and dropping 1 or more tablets in water, 
depending on the amount of solution to 
be made up, is all that is necessary. 

THE STOP-BATH. 

Generally, a good rinse in cold water, 
(65-70 deg. F.) is all that is necessary be- 
tween development and fixation of emul- 
sions for all average purposes. Occasion 
may arise however, when conditions will 
cause stains and spots unless an intermedi- 
ate Stop-Bath or Acid Rinse is employed. 
Formulas for standard ones are given. 

ACETIC ACID STOP BATH. 

For all plates and films as well as papers. 


Acetic Acid, (28%) 60 cc. 

Water 32 oz. 


Mix before use and discard when fin- 
ished developing. 

Glacial Acetic Acid. (99.6%) may be 
diluted to make 28% Acetic Acid by mix- 
ing^3 parts Glacial with 8 parts water. 

Where additional hardening of the emul- 
sion is desired, as in the case of warm 
weather processing a hardening bath may 
be used in place of the above Acetic Acid 
Stop-Bath. 

HARDENING BATH (CHROME ALUM). 

Potassium Chrome Alum. 1 oz. 

Water 30 oz. 

Agitate films thoroughly in this bath, 
leave about 2 min. Use until a sludge 
forms after which discard. If the sludge 
is formed when the bath Ls first used add 
i dram of concentrated Sulphuric Acid. 

Good stop-bath for negatives that have 
to be enlarged wet, Tropical development 
and hot weather. 

FIXING BATHS. 

Sodium Thiosulphate, commonly called 
“Hypo” is the active agent of photo- 
grapnic emulsion fixing baths. Since the 
developed emulsion contains imexposed, 
undeveloped light sensitive silver, this 
must be dissolved out before light may be 
used. This process called Fixing, is the 
function of tne H^po bath. 

The concentration of a fixing bath is of 
importance. The general stren^h is 1 part 
Hypo to 4 parts water. A solution of plain 
Hypo in water will fix emulsions thor- 
ou^ly but the life of such a bath is quite 
short due to developer being carried over. 
A small concentration of developer in a 
fixing bath is sufficient to often give rise 
to stains. In addition, a plain h}^ bath 
will not harden the emulsion sumciently 
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In most cases to prevent damage to the 
delicate structure. The addition of hard- 
ening agents is necessary as are acids in 
sufficient quantity to maintain the fixing 
bath in an acid condition. Most of the 
following fixing bath formulas are such 
that the bath may be used repeatedly. 
Exhaustion will take place eventually and 
care must be exercised to recognize when 
such a condition has taken place. A gen- 
eral method is to watch the time it takes 
an emulsion to clear. A fiesh bath will 
clear an emulsion in not more than 5 min. 
Should the bath take about twice this 
time to clear an emulsion it is best to dis- 
card it and make up a new one. An old 
bath will also have a slightly sulphurous 
odor and become bubbly or frothy. When 
nearly exhausted a Hypo Bath will also 
harden the emulsion unsatisfactorily and 
often cause stains or blisters. Never over- 
work a fixing bath, the innedients are 
cheap and easy to prepare. Like some of 
the developing formulas, acid-hypo fixing 
bat^ may also be bought prepared, simply 
adding the necessary quantity of water to 
make up the working solution. 

When first put into the fixing bath, 
films, plates and papers should lie con- 
tinuously agitated for the first two min- 
utes to enable quick, thorough access of 
the hypo to all parts of the emulsions. In 
a standard fixing bath the time for 
thorough fixation is about 20 minutes for 
most emulsions. 

PLAIN HYPO BATH. 

Hvpo 8 07. 

Water 32 oz. 

Use full strength. All hypo formulas are 
to be used full strength and mixed in the 
order given. They are also to be used at 
temperatures of 65-70 F. 

ACID HARDENING FIXING BATH. 


Water 128 oz. 

Hypo 32 oz. 

When thoroughly dissolved add: — 

Water 16 oz. 

Sodium Sulphite, 

anhydrous 2 oz. 

Acetic Acid, 28% 6 oz. 

Potassium Alum 21 oz. 


ACID HARDENING-FIXER. 

(Agfa 201). For use with either paper 
or film. Stores and keeps indefinitely and 
mav he used until exhausted. Replace 
with a fresh solution if it turns frothy, 
cloudy or takes longer than 10 min. to 
fix out. 


Water, 125 F 16 oz. . .4 gal. 

Hypo 8 oz. . . .2 pounds 

When thoroughly dissolved and cool add 
the following : — 

Water, 125 F. . . 5 oz. . .20 oz. 

Sodium Sulphite, 

anhydrous. ... J oz. 2 oz. 
Acetic Acid, 28%; . IJ oz. 6 oz. 
Potassium Alum . . i oz. . 2 oz. 

Add the second to the first solution and 

then add water to make 32 oz. 

1 gal. 

NON-HARDENING METABISUL- 
PHITE FIXER. 

Recommended for use when hardening 
is not desired. Recommended for accuracy 
of registration in color w'ork with Printon 
Film. (Agfa 203.) 


Hypo. . 4 pounds 

Potassium Metabisulphite 9 oz. 
Water to make 1 gal. 


Add the Metabisulphitc onlv after the 
Hypo solution is cool. Use full strength 
Fix 6 to 10 min. at 65 F. 

ACID HARDENING FIXING BATH. 

(E. K. Co. F-5.) Films and papers. 


Water, 125 F 40 oz. 

Hypo . 16 os. 

Sodium Sulphite, 

de.siccate(l 1 oz. 

Acetic Acid, 28% 3 fl. oz. 

Boric Acid, crystals .... J oz. 

Potassium Alum 1 oz. 

Water to make 64 oz. 


Dissolve the hypo in the warm water 
and add the rest of the chemicals in the 
o^er given, making sure each is thoroughly 
dissolved before adding the next. Keeps 
indefinitely and may \ye used until ex- 
hausted. Discard when clearing time be- 
comes longer than 10 min. at 65 F. 

CHROME ALUM FIXING BATH. 

(E. K. Co. F-16.) I'ilins and Pai>ers, 


Solution A 

Hypo 2 pounds 

Sodium Sulphite, 

desiccated 2 oz. 

Water to make 96 qz. 

Solution B 

Water, not over 125 F.. 32 oz. 

Potassium Chrome Alum. 2 oz. 

Sulphuric Acid, C.P i fl. oz. 


Pour B into A while stirring A rapidly. 
This bath loses it’s hardening properties 
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in a few days either with or without use 
therefore a fresh bath should be prepared 
frequently. With an old bath there is a 
tendency to scum the surface of the film. 
This scum can be removed by swabbing 
with cotton before drying. Recommended 
for use in hot weather. The F-6 formula 
maintains it’s hardening properties 
throughout it’s useful life and has a 
minimum sludging tendency. 

ACID HARDENING FIXING BATH. 

(E. K. Co. F-1.) Recommended for 
Papers. 

Water 64 oz 1 gal. 

Hypo 1 pound. . .2 pounds 

When completely dissolved add: — 

Water 5 oz 10 oz. 

Sodium Sulphite, 
desiccated. . 1 oz 2 oz. 

Acetic Acid, 

28% 3 FI. oz.... 6 FI oz. 

Potassium 

Alum 1 oz 2 oz. 

Make sure the second part is cool before 
adding it to the hypo solution and then 
when doing so, stir rapidly. Use full 
strength. 

Negatives may be hardened after as 
well as previous to fixing. The following 
are standard formulas. Mix in the order 
given. 

ACID CHROME ALUM HARDENER. 


Water '. 128 oz. 

Stdphuric Acid, C.P 4 drams 

Sodium Sulphite 5 oz. 

When thoroughly dissolved add; 

Hypo 2J lb. 


When the hypo is dissolved add 2J oz. 
Chrome Alum which has been previously 
dissolved in 24 oz. of water. Then add 
water to make 200 oz. 

Put the negatives in this bath for 15 
min. after fixing. Recommended for hot 
weather. This bath as well as the one fol- 
lowing is a safe guard for emulsions which 
require after-treatment for stains, intensi- 
fication, reduction, etc 

FORMALIN HARDENER. 

Formalin (37% Formaldehyde 

solution) 2i drams 

Sodium Carbonate, 

desiccated 75 gr. 

Water to make . . . . ‘ 32 oz. 

Harden for 3-4 min., .rinse and wash 
before further treatment. 

FIXING BATH WITHOUT ACETIC 
ACID. 

Water 40 oz. 

Hvpo 1 lb. 


When dissolved add: 


Water 10 oz. 

Sodium Bisulphite IJ oz. 

Chrome Alum 200 grs. 


Add water to make 2 qts. Double 
quantities for 1 gal. of solution. Use for 
plates and films. 

Photographic emulsions, after process- 
ing, contain several chemicals, mostly 
hypo. These must be thoroughly removed 
to insure permanence of the negative 
image. They are therefore washed in a 
tank or tray which is supplied with a con- 
stant change of fresh water, either by 
means of a hose connection to the water 
supply or by a series of successive changes 
of water. A half hour washing in running 
water is sufficient or if a still water wash- 
ing is used about 10-12 changes every 5 
minutes will suffice. The negative is then 
hung up to dry after having the surplus 
water removed by mopping with special, 
extremely soft sponges. Negatives may 
also be hung up to dry without sponging 
if they have been soak^ in a wetting solu- 
tion bath for 5 minutes after washing is 
completed. 

Such wetting solutions are sold under a 
trade name as, Fotofoam, Aerosol, etc. 
They are diluted according to directions 
accompanying each bottle and their use 
makes sponging or wiping the negatives 
unnecessary. Dripping wet negative, 
treated with such a wetting solution will 
dry without watermarks as would often 
be caused by drying wet negatives with- 
out such a precautionary treatment. 

Negatives may be tested for hypo con- 
tent when sufficient washing is presumed 
to have been given. Such testing solutions 
may be bought ready prepared for use or 
may be cheaply compounded. The fol- 
lowing is a standard. 

HYPO TEST FORMULA. 


Distilled Water 6 oz. 

Potassium Permanganate 5 grs. 
Sodium Hydroxide 

(Caustic Soda) 8 grs. 

Distilled water to make. . 8 oz. 


To test take 8 oz. of pure water in a 
glass and add \ dram of the above solu- 
tion. Allow water to drip from the nega- 
tives to be tested into the test solution fol 
about 40 seconds. The violet color of the 
solution will turn orange in about that 
time. Should a larger quantity of hypo be 
present the color will become quite yellov' 
Washing ia complete when dripping make 
no change in the violet color of the test 
solution. 

While hypo tests are good indications 
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of complete washing, if the films are well 
separated and washed in running water or 
successive changes as mentioned above, 
this will suffice tor general purposes. 

Tests for the condition of tne'nxing bath 
are too complicated for average use. Since 
fixing solutions are comparatively cheap 
it isn^t necessary to overwork them to the 
point of exhaustion. Several general clues 
as to the condition may be observed, it 
should be discarded if: it becomes milky 
or cloudy, becomes frothy; gives off a 
sulphurous odor. 

Most modern emulsions are coated v/ith 
an anti-halation dye. These dyes dissolve 
during the processing but should any re- 
main on the film after the washing, will 
do no harm in printing. If removal is de- 
sired refixing in a fresh hypo bath is recom- 
mended. An ounce of Sodium Carbonate 
in a quart of water will also aid in the 
dye removal. The Carbonate is liable to 
swell the gelatine, the refixing method is 
safest. 

SAFELIGHTS. 

Modern^ very fast, panchromatic emul- 
sions remiire processing in absolute dark- 
ness. While the covered tank which re- 
quires complete darkness only for loading 
is generally used, (the actual developing, 
rinsing and fixing being carried out in 
ordinary room li^t,) cut film and glass 
plates are often processed in open tanks, 
^me medium and slow speed panchro- 
matic films may be inspected during the 
developing process, by means of soecial 
safelights. These are a very deep green 
in color and the film must be developed 
for about three-fourths of the normal time 
before they can be held up to the light for 
the brief 1 or 2 second inspection period. 
Too, tnis inspection cannot be done too 
often, fogging may take place. In many 
cases, indirect illumination is employed, 
this being more safe than exposing the 
ffim to the direct rays. l]mulsions may 
also be inspected by a much stronger saf^ 
light if they have previously been desensi- 
tized. (see Desensitization.) Generally, 
absolute darkness is best unless thorough 
experience has been acquired in knowing 
just what to look for when inspecting 
films. Ten or 16 minutes in absolute 
darkness is necessary before the eyes can 
become thoroughly accustomed to the 
very dim light employed. 

^felights are artificial lighting units, 
the light being passed through a trans- 
parent colored glass or plastic. The color 
will vary with the type of work to be done, 
(see Safelight ) Electricity being 

easily available in practically every place, 


the old kerosene and candle lam’^s which 
were first used have almost completely 
disappeared. 

Instruction sheets accompanying each 
package of film, plates or paper usually 
contain directions as to the proper type of 
safelight illumination to be employed, as 
welliis directions regarding the size bulb 
and the distance at which it is to be used. 

Safelights must also be tested occa- 
sionally since It is possible the color might 
fade or change with time and use and thus 
prove a source of fog to the sensitive 
materials used. Place a small piece or 
strip of the material to be tested in the 
same position it would occupy during 
processing. Put several small objects, as 
coins, etc., on it. This is to be done in 
absolute darkness. Switch on the safe- 
light for about five minutes, turn it off 
and develop the strip for the normal de- 
veloping time, rinse and fix. This should 
also be done in eomplete darkness. When 
fixation is complete examine it and if the 
areas which had been covered remain 
white or clear and the surrounding areas 
are darkened the light is unsafe. A lower 
wattage bulb must be used; the safelight 
moved a greater distance away or a new 
one installed. Subsequent, similar tests 
should be made after the change. 

SAFELIGHT TYPES. 


Name- 

Wratten Series. 

Number 

Color 

Use 

0 

Deep Red. 

Contact papers. 

00 

Light Red. 

Contact pap>ers. 

OA 

Yellow- 

Green. 

Enlarging papers. 

Color blind emul- 
sions. 

Series 1. 

Red. 

Slow Ortho emul- 
sions. 

Series 2. 

Deep Red. 

Ortho emulsions. 

Series 3. 

Dim Green. 

Slow-Medium 
speed Pans. 

6A. 

Brown. 

X-Ray papers- 
Process films. 


Agfa Series. 

A3. 

Dim Green 

Slow Panchromat- 
ics. 

A6. 

Yellow. 

Contact papers. 

A6. 

Yellow- 

Green. 

Panchromatics. 

A7. 

Deep Red. 

Orthochromatic. 

A104. 

Deep 

High speed emul- 


Brown. 

sions. 

A106. 

Yellow- 

Brown. 

Enlarging papers. 

A107. 

Deep Red. 

Pan. emulsioua 
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The darkroom should be well lighted, 
generally. All walls should be light in 
color, safclights fiiring the walls so as to 
cast an indirect illuniin.ition around the 
room will aiTord enough light for moving 
about comfortably. 

DESENSITIZATION. 

Panchromatic emulsions may bo devel- 
oped in brighter than normal .safclights if 
previously bathed in a desensitizing solu- 
tion. The moaning of the term ‘Paneliro- 
matic’ means the true nmdering of all 
colors in their various gradations. This 
docs not mean that ri jianehromatic emul- 
sion will reproduce a ])li()togra])h in nat- 
ural colors; simply that the black and 
w'hite reproduction will bo of more even 
tone. Better rendering of details in the 
green, red and yellow ])ortions of the scene 
will be secured than with ordinary, color 
blind emulsions. A panchromatic emul- 
sion is just as sensitive to blue and violet 
light as an ordinary emulsion l)ut in addi- 
tion it is al.so .sen.^itive to yellow, orange 
and red. Objects of these colors, photo- 
graphed on ordinary emul.sion.s give dark 
images while blue objects of almost any 
Bhade of blue, are reproduci'd in light or 
white tones. It has been found that the 
particles of silver halide are mo.st sensitive 
to those colors they absorb and numerous 
experiments liave been undertaken to find 
Buostances, (dyes), which w'ould enable 
the silver salts to alisorli'all of the colors 
in the same ratio as we see them. This, 
so far, has ]uoved impo.ssiblc, but means 
have been tliscovered to make the silver 
salts more sensitive to the colors which 
had no etTect on ordinary emulsions. 

The ordinary or non-ortlmehroinatized 
emulsion is oxtrcim'ly sensitive to blue or 
violet light, so much so that any object of 
a blue color ])hotographs like white. The 
greens, yellows ami reds reproduced too 
dark. '^I'his was the typical etTect of the 
first j)hotogr:iphic einul.Mons. Such emul- 
sions are still being made today and have 
s|>ecial uses for which the more modern 
oiuul.-'ion ^^ou]d be unsuitable because of 
it’s softi’P grailation. 'I'he iiuxlern eolor- 
bliiul emulsions are called “Procc.ss’" or 
'‘Positive” eimil.sions. 

The second t\|>c of eimil.sion evolved 
had it’.s scMi.sitivity to greens and some 
Bhadi\s of \ellow stepped iiji. Reds how- 
ever, still repiodueiMl t<K> dark and con- 
tiiuieil exiieriinenting produced the pan- 
chromatic emulsion. 

As mentioned previously, the.se pan, (for 
short), emulsions must be developed in 
absolute darknc.ss or at best, in a dim 
green light. For those who might possibly 


care to do so, photographic chemistry has 
produced special dyes which can be 
in such a way as to enable processing to 
be carried on in comparatively brighter 
light, either red, green or yellow. Such 
dye'? may be used, either as a fore-bath or 
ini.xed with the developing solutions, 
h^ither method is w^orkable, some prefer- 
ring the fore-bath method and some the 
DesensiMzer-Developer methods. 

Tlie PINACRYPTOL dyes are used for 
this purpose; PINACRYPTOL GREEN 
and PINACRYPTOL YELLOW being 
tli^ names of two. Pinacryptol Green is 
probably the more commonly used. It is 
the most efficient de.scn.sitizor dye that 
has lieen yet discovered, brilliant greenish- 
black crystals, soluble in winter, giving a 
non-staining solution, which may be made 
in one to .5()0 stock solution strength. In 
addition to it’s non-staining qualities it 
acts more efficiently in 1 to fiOOO, solution, 
as a (le.sensilizer, than phenosafranine, 
especially with yianehromatic emulsions. 

For highly sensitive color plates, the 
green is advised, preceded by a prelimi- 
nary iTnmer.‘^i()ti in a solution of pina- 
eryptol yellow. Like phenosafranine, this 
ile.s(;nsitizcr converts hydroquinoiie into a 
quick-acting develojier. It markedly re- 
tards the action of Amidol as a developing 
agent but docs not influence Metol, Quinol 
or Pyro. 

Some developers allow the addition of 
pinacryptol green directly. In this case 
the use of a rodinol developer is rccom- 
niended. A diluted glycin developer also 
jiermits the addition of the green solution. 
But h^'clroquinone and all developers con- 
taining more than 15 J grains of hydro- 
quinono in 34 fluid ounces arc not suitable 
for the addition of a dosen.^itizing dve. 

W hen a desensitizer is added to the de- 
v<'lnpor simply jilace the plate or film in 
the devclojKT in darkness. After a lapse 
of about two minutes development can 
then be carried on in a bright green light. 
The use of a red light is not recommended, 
for .safet^^’s sake, as part of the latent 
image might be destroyed. This reaction 
is known as the “Herschel” elTect. Ex- 
jMiscd ])hotographic emulsions react more 
to red light than do unexposed, so much 
so that the shadow detail can be lost. 
This reaction is more pronounced when 
einulsiorus are desensitized with pinacryp- 
tol and then developed in rod light. (Deep 
yellow light does not seem to have this 
cITect.) The cause is most probably due 
to infra-red radiation. 
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PINACRYPTOL GREEN DESENSI- 
TIZER. 


(Not recommended for high speed pan- 
chromatic films.) 

Pinacryptol Green 15 gr. 

Water to make 16 oz. 


Dilute 1 part with 10 parts water. Use 
at 65 deg. F. Iminerae films for two min- 
utes in total darkness. Development may 
then be carried out in yellow or green 
light. This formula may also be used in 
the developer. Use 1 part desensitizer to 
30 parts developer. Develop in total 
darkness for the first two minutes. 


PINACRYPTOL YELLOW DENSI- 
TIZER. 


this solution for 2 minutes and then are 
ready for development. This formula also 
acts as a hardener for the emulsion in hot 
weather. 

Any stain resulting from the use of thia 
desensitizer may be removed by diazotiza- 
tion with a solution containing 1 cc. of a 
10% solution of sodium nitrite and 1 cc. 
of a 30% solution of hydrochloric acid 
l)er 100 c.c.s. 

Irom all (he above it is easily seen that 
desensitization of strij) or roll films is im- 
practical. Cut film or plates are more 
easily handled. In addition, commercially 
jirepared desensiti/ers are available, direc- 
tions accompany their containers. 

DEFECTS IN NEGATIVES. 


Pinacryptol Yellow 15 gr. 

Water to make 30 oz. 


Use without dilution for two minutes 
immersion of the film at 65 deg. F. Do 
not mix any of the yellow desensitizers 
with developer. 

DESENSITIZING DEVELOPER. 

(Panchromatic Film — D89.) 

Metol (Elon) 44 grs. 

Sodium Sulphite, 
desiccated 3 oz. 146 gn. 

Borax, granular. ... 73 grs. 

Pinacryptol Green, 

(1-500 sol.) li fl. drs. 

Water to make 32 oz. 

Develop film.s for at least 1 minute in 
total darkness. Insi)ection at intervals 
may then be carried on with a Series 3 
fiufelight. Develop 9-12 min. at 65 deg. F. 

The proj)erties of this developer are 
similar to D76. The desensitizing action 
decreases with age wIuMher the solution 
is used or not. Addition of more desensi- 
tizer is suggested with old solutions, if 
tests prove the necessity. 

The trouble in altering th(‘ brand of de- 
veloi>er in order to use pinacryjitol green 
can Ixi overcome by tlic use' of saf ranine, 

1 part in 2,000 parts of wiilrr. The chief 
objection to this de.sen.sitiziiig agent is 
that it hius a tendency to htain jilates and 
films. 3'hc following is a formula and 
method that will overcome this trouble 
and allow the use of an ordinary developer. 

1. Pheno-saf ranine, 

(water soluble) 20 grs. 

2. (Formaline, (37% 

sol. formaldehyde) .... J oz. 

Sodium Sulphate, (dry) . . 1 oz. 

Water to make 9 oz. 

^ Add 1 ounce of Sol. 1 to 9 ounces of 
Sol. 2- The films* or plates are bathed in 


Peculiar markings and stains are some* 
times gotten in migatives, in spite of seem- 
proper care. Ajipearance, known 
cause and possible cure are given in the 
following. 

WHITISH, POWDERY SCUM. 

Sometimes appears on the negative after 
fixing. May be a hyfio precipitate. Can 
often l)c removed by re washing the nega- 
tive very carefully. Jf this does not re- 
move it, it is jirobably a jirecipilalion of 
aluminum sulphite sludge in the use of an 
alum-acid fixing in wdiich the alkaline de- 
veloper carried over hai$ ncutraliz(Ml the 
acid content. Usually may l)e removed 
by soaking the negative in a 5% solution 
of sodium carlxinate and then washing 
thoroughly. It is generally l)est to first 
harden the film in a 3% solution of for- 
malin, washing before using the sodium 
carbonate bath. 

YELLOWISH WHITE OPALESCENCE. 

Negative has the appearance of 1x?ing 
made on white celluloid or opal glaas. 
Can result from too warm a hypo bath or 
from using a bath containing too little 
sulphite or too much acid. Tins is a sul- 
phur stain and when fre.>h can be removed 
i)y first soaking the negative in a 5% solu- 
tion of formalin for 2 or 3 minutes, to 
harden the film, then washing thoroughly 
and soaking it in a 10 percent solution of 
sodium sulphite at a temperature of 100 
to 120 (l(‘g. F. 

SILVERY WHITE OPALESCENCE. 

Sriinetimes the result of drying ji nega- 
tive bv means of denatured alcohol with 
the aid of lieat. Usually may be removed 
very easilv by rewashing the negative in 
water and redrying it at a normal tem- 
perature. If the onalescence i? caused by 
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too strong a hypo bath or too high an acid 
content in that bath, it can be removed 
by the same procedure. If the stains are 
due to iron particles in the fixing bath, 
indelible pencil marks, analine dyes, etc., 
they are best removed by bleaching the 
negative first, and then redeveloping it as 
explained under NEGATIVE INTENSI- 
FICATION. 


REMOVING HYPO FROM A NEGA- 
TIVE. 


A speed-up method of removing hypo 
from a negative may often be used when 
rapid proc^sing is desired. While by no 
means taking the place of the regular 
thorough washing, the results are satis- 
factory even though attended by a lot of 
extra care, work and expense. The method 
used is to apply a weak potassium per- 
manganate solution repeatedly to the 
negative. Prepare a sufficient volume of 
permanganate solution by dissolving 8 
grains of this chemical in 128 ounces of 
water. After fixing and rinsing the nega- 
tive in plain water, soak it in a few ounces 
of the permanganate solution. When the 
pinkish color disappears this indicates the 
presence of hypo m the emulsion. Pour 
off the faded solution and pour fresh per- 
manganate solution over the negative. 
This procedure should be repeated about 
6 times, or until the permanganate solu- 
tion no longer loses it’s pink color. This 
proves that no trace of hypo remains in 
the film. It is necessary to change the 
faded solution quickly, for a fresh one 
when using this method. Allowing the 
negative to remain in the faded solution 
will often result in brown stains. The six 
washings in the permanganate solution 
should not take more than about ten 
minutes. 


REMOVING PERMANGANATE 
STAINS. 


These stains, resulting from undissolved 
permanganate crystals in the film can be 
removed by soaking the negative for a 
few minutes in the following: 


Water 20 oz. 

Glacial Acetic Acid i oz. 

Sodium Sulphite (crys.). . i oz. 


When the stain has disappeared, wash 
the negative thoroughly ana then dry. 


SPOTS IN NEGATIVES. 

These can result from many causes and 
the best method is to prevent them from 
occuring by removing the cause. They 
can be taken out of the negative by etch- 
ing them with the noint of a sharp etching 


knife, when they are of heavier density; 
or if of thinner density than the surround- 
ing areas in the negative, can be spotted 
out with retouching color and a fine brush. 
Many workers permit the dense negative 
spots to print out as white or lighter tones 
than the surrounding areas and then re- 
move this offending spot by working on 
the print. Clear or semi-transparent spots 
which print out darker or black may be 
removed by dipping a fine pointed brush 
in the following: 


Iodine flakes 20 gr. 

Alcohol, (denatured) 2 oz. 


The iodine flakes must be dissolved in 
alcohol, they are insoluble in water. Ap- 
plied to the dark spot in the print, it 
rapidly bleaches out and the resulting 
stain is removed by putting the print back 
into the fixing bath for as long as neces- 
sary to remove the stain. When the print 
is again washed and dried the white spot 
is removed by working on the print. 

Dark spots on the print may also be 
carefully etched out by shaving the emul- 
sion down with a very sharp etching knife. 
This method requires extreme care in 
order to prevent abrading the paper 
surface. 


CLEAR TRANSPARENT SPOTS. 

These are sharply defined and irregular 
in shape. They are caused by dust which 
is on the surface of the emulsion during 
exposure. These prevent exposure of the 
emulsion directly under them and when 
the film is put into the developer they 
wash off, are undeveloj^d due to the lack 
of exposure, and then the hypo clears the 
imexposed silver out in this area. The re- 
sult is a black spot in the final print. The 
prevention is to brush out the ffim holders 
and the camera and to work in dust free 
conditions. The cure is mentioned above. 


SPOTS OF ANGULAR SHAPE. 

These are caused by scum which some- 
times forms on the surface of the develop- 
ing solution in open tanks, especially when 
undisturbed for some time. When this 
scum is disturbed it breaks up into small 
angular particles which cling to the film, 
thus causing the spots. 

SMALL TRANSPARENT HOLES. 

Usually circular in shape, having a 
sharply aefined outline. They are caused 
by air bells or pockets which have re- 
mained on the ffim durmg development, 
either for the entire time or, if they have 
a thinner than normal density, for part of 
the developing time. Air, clmging to the 
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film surface, breaks up into small pockets 
which cling to various parts of tne film 
surface, preventing developirtent under 
those parts. Agitation or jarring of the 
film when first immersed in the developer 
will usually prevent them. They are also 
caused, in many cases, by the use of tap 
water containing undissolved air or bv 
too vigorous agitation which has a tend- 
ency to pull air into the solution. If the 
nirbell remains throughout the develo]^ 
ment and fixing there is usually a little 
opaque center in the transparent spot, 
this being due to undissolved silver. This 
opaque center is etched down with the 
knife and the hole filled with color to 
match the surrounding area. 

SMALL, IRREGULAR DARK SPOTS. 

Usually caused by undissolved particles 
of the developing agent in the solution, 
chemical dust floating in the air and fall- 
ing on the film surface, iron particles in 
the solutions or by using a developing 
solution which has just been mixed by 
adding '*dry” agents, as in the case of 
amidol or pyro. Sludge in the developer 
also often causes such spots. The cure is 
etching or spotting. 

YELLOW OR BROWN SPOTS. 

These are caused by air-pockets on the 
film during fixation. They can often be 
removed by refixing the negative in a 
fresh hypo bath. If this tloes not remove 
them a clearing bath made up hy mixing 
1 ounce of sulphuric acid in 20 ounces of 
water may be used. The negative should 
be immersed in this bath for a few min- 
utes only, it has a tendency to soften or 
frill the emulsion. 

VARIOUS COLORED SPOTS OR 
STAINS. 

The best and safest method is to first 
try to remove them by refixing in a fresh 
hypo bath and then rewashing. If this 
procedure does not eliminate them, the 
various suggested cures will then be 
necessary. 

SMALL, DARK STREAKS. 

When near the edge of the negative 
these usually indicate the leakage of light 
from some point quite close to the film. 
This can be in the camera back, the slot 
into which the holder dark slide is inserted 
or by leakage in the holder itself. In the 
case of roll nlm they are generally caused 
by the coiled film and protective paper 
booming slightly unwound, especially in 
strong light. Pressure on the front of a 
film pack also i;iermits the light to leak in 


around the edges. They should be handled 
by the sides only. If the streaks are very 
fine or- small they can be retouched, either 
out of the negative or print. If larger, the 
negative is spoiled. Pinholes in the camera 
bellows, or leakage in some part of the 
camera usually results in either very pro- 
nounced streaks or bands of heavy density 
or a fog over part or all of the negative. 
If the leak is very minute it will some- 
times occur only when light strikes the 
camera from certain angles. Such leaks 
as these are very difficult to discover. All 
film holders should be watched for le>aks. 
The camera should be periodically in- 
spected. Opening the back of the camera 
and inserting a very small light into the 
interior while in a darkened room will 
often reveal unsuspected leaks. 

FINE SCRATCHES OR LINES. 

These lines, running from end to end 
of a roll film or filmpack negatives are 
caused by dust or fine particles of sand 
sticking on the roller over which the film 
passes when being wound in the camera 
or slipping around the inside of the pack. 
Any object which can cause these fine 
lines, when they are on the back of the 
film, should be repaired. These lines when 
on the back are abrasion marks and they 
print out as white lines. If very fine they 
can be spotted on the print. Lines on the 
emulsion surface will print out as dark 
ones and sometimes can be filled in on the 
negative. The best remedy is prevention. 

DIRT AND SMALL SCRATCHES. 

Can sometimes be prevented from show- 
ing in the print. The negative should be 
placed on a clean paper or surface, a very 
soft linen rag or cotton pad wettkl with 
carbon tetrachjoride gently rubbed over 
it, first on one side then the other. A clean 
rag or cotton pad is used to polish the 
negative and remove the carbon tet. 
Carbon tet. streaks. 

DEEPER SCRATCHES. 

May sometim^ be prevented from 
showing in the print by wiping the nega- 
tive with a cotton pad wetted with glycer- 
ine. This fills up the scratches ana the 
negative is placed between two clean 
pieces of glass and inserted in the printer 
or enlarger. Such scratch removers are 
also sold under various trade names and 
are quite effective. 

WATERSPOTS. 

Varying density, irregular markings, 
often looking like tear drons. Th^e are 
caused by drops of water /eraaining on 
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tne emulsion surface when drying nega- 
tives. The area immediatelv under this 
drop takes much longer to dry, resulting 
in different densities than the surrounding 
negative areas. There are often a series 
of varying densities, starting from the 
outside of the spot. The first remedy 
should be to soak the negative for about 
10-12 hours in plain water, wiping olT and 
redrying. If this does not remove them a 
soaking of the negative in a solution of 1 
ounce of sodium carbonate to 32 ounces 
of water for about 10 minutes, hardening 
in a formalin solution and the washing 
and drying is indicated. This is not a sure 
cure and damage may result from the 
sodium carbonate softening the emulsion. 
The best preventative is a careful wiping 
of the negative when hanging it up to dry, 
or the use of a wetting agent as mentioned 
previously. 

FOG. 

Fog is a more or less dense veiling or 
deposit over the negative image, quite 
distinguishable from the veiling or heavy 
density of overexposure and underdovel- 
opinent. The fog may be general or local 
in j)Osition on the negative. It can be 
caused by light or chemical action, or a 
combination of both. 

Good clean gradation in the negative is 
necessary for good quality prints. A nega- 
tive, even whon slightly veiled over with 
tog cannot give tlic best possible print. 
The slightest trace of f<'g is deleterious. 
'riuM’c are several dilTercnt types of fog, 
as listed following. 

DICHROIC FCG. 

A common tyi )0 of log. Appears as a 
metallic deposit ol s'lver over the entire 
surface of the iv^.tlive, and caused by 
several tilings. 1 aiiUy development, 
traces of hypo in t lurdevolujier, too high 
i\ tl('vcdo|H'r t.enM>erature, overdevelop- 
ment, a ilovoh>]>er, too old and too rich in 
silver content or any combination of the 
above. When caus<(l by impro]x*r devel- 
opment, the deiio.^^sl Iijus a grccni.sh appear- 
ance wlieii viewed bv reflected light, when 
caused by iinprojxT fixing it has a pinki.sh 
l(M)k wlien viewed by transmitted light. 
The prevention is bctttT than the cure; 
attention to compounding and activity 
of solutions and cleanliness in working 
conditions. Bleaching and redevelopment 
as given under Negative Intensification 
may sometimes help. 

COLOR FOG. 

Usually traces of the anti-halation dye 


remaining in the negative. Cure and pre- 
vention as previously given. 

DIFFUSED LIGHT FOG. 

This fog generally covers the entire 
negative and is fairly even in density. 
Sometimes caused by dust or moisture on 
the lens which scatters the light passing 
through during the exposure. Reflections 
from the camera bellows or some shiny 
surface inside the camera or between the 
lens elements, as the diaphragm or shutter 
blades. Light striking the lens surface 
when not using a lens shade or hood. 
Pinholes or breaks in the camera, badly 
fitting lens flanges or boards, leaking 
adapters or film holders or leaks in the 
back of a camera using roll film. All these 
arc causes which indicate the prevention 
of future fogging troubles. 

Sometimes the fogging assumes a defi- 
nite shape as in the form of a vignetted 
disk or round, soft-edged spot of fogging. 
This may be caused by the imperfect 
closing of the shutter, aue to dirt or me- 
chanical troubles. 

Circular patches of fog occurring on the 
negative but at no consistently particular 
area may be caused by lens flare; as when 
photographing against strong sources of 
light. Preventing the light from striking 
the lens surface, either by using a lens 
hood or by shading the lens during ex- 
posures will usually prevent such fogging 
troubles. Light fog troubles, occurring in 
the camera, are usually indicated by all 
the negative being fogged, with the’ excep- 
tion of the edges covered by the rebate 
edge of the film holder. Fogging which 
takes place at other times w ill extend over 
these edges. 

DENSE FOGGED AREAS. 

Caused by direct light striking the emul- 
sion, possibly through a damaged dark 
slide, holes in tlie film box or package, 
rough handling of film packs or by care- 
lessness in loading the film into the devel- 
oping tank or hangers. Exposing the nega- 
tive to light between development and 
fixation also results in general light fog. 

CHEMICAL FOG. 

This is a thick, usually colored, veil of 
fog extending over the entire negative sur- 
face. It mav occur during development 
as uiontioncd in Lichroie Fog or be caused 
by chemical action of materials used for 
holding the film or when the film is stored 
in places subject to chemical fumes. Var- 
nishes, turpentine, sulphurous odors, am- 
monia odors, caustic or alkali content of 
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developers; storage under damp warm 
conditions : all these contribute to chemical 
fogging. Very light deposits of fog can 
sometimes be removed by treatment as 
described under “Reduction.” 

AERIAL FOG. 

Usually caused by subjecting the emul- 
sion to tne action of air during the proc- 
essing, especially during development, as 
when inspecting film. The air rapidly 
oxidizes the developer in the emulsion, 
resulting in this type of fog. 

FINGER PRINTS. 

Caused by putting the fingers on either 
the emulsion or the back surface of a 
negative. Wet emulsions are quite soft 
and easily damaged, putting the fingers 
on them may result in an impression of 
the finger print. When dry, wet fingers or 
perspiration on fingers will also mark the 
film. Negatives should always be handled 
by the edges, from the time of removing 
from their containers to the filing away 
of them in their envelopes. Newly made 
finger prints can sometime bo removed by 
soaking the negative in plain water for 
several hours and then r^rying. If old, 
the fingerprints are undoubtedly etched 
in for the life of the negative and retouch- 
ing methods must be resorted to. 

STATIC MARKINGS. 

These markings appear in odd forms. 
I'hey resemble trees, lightning flashes, 
stars and various other shapes. They are 
generally composed of fine lines, spreading 
acro&s or radiating from a common center. 
Hard to trace as to their cause they occur 
when friction in some form has been ap- 
plied to the unexposed, or exposed, unde- 
veloped emulsions. Too rapid winding of 
roll film, pulling the tabs of a film pack 
too quickly, drawing or inserting the film 
holder slide too rapMly; in short, any 
method which employs friction, causes 
static electricity. A heavy charge of this 
static electricity re.sults in lightning-like, 
minute flashes, these imprp.ssing the film 
in various w^ays and in different designs. 
Very minute static markings may be re- 
touched, larger ones arc almost impossible 
to remove. Care in handling equipment 
and emulsions is neces.sary at every stage 
of the photographic process, especially be- 
fore the negatives have been processed. 
Remarks concerning ])roper handling of 
negative emulsions also aj^ply to other 
sensitive photographic materials. 

Odd types ot fogging may also occur 
when the worker processes materials while 


W'earing a wrist watch having a luminous 
dial. Very sen.sitive panchromatic films 
can easily be fogged from this cause, often 
not suspected until all other causes have 
been eliminated. 

HOT WEATHER TROUBLES. 

Frilling, blistering, reticulation, etc., 
are all easily c.iiised when processing in 
warm or tropical conditions. Often the 
conditions are .such that the negative 
emulsions wall actually melt and run. 
Bacterial format irin, jiarticularly in the 
tropic.s, arc anot her t ype of negative fault. 
These arc all difficult to remedy but are 
easily avoided by a little care and fore- 
thought when working during the summer 
months or under troi)ical conditions. 

FRILLING. 

This is the .separation of small areas of 
the einul.sion from it’s supixirting base, 
almost always at the edges of the nega- 
tive. Subjection to long immersion in 
warm solutions, then transference to 
colder .solutions; the reverse procedure 
will also cause frilling. I'ransferring from 
a strongly alkaline dcvclofHjr to a strong 
acid fixing bath is also another cause. 
Having the wash water running into the 
tank or tray so that the stream strikes the 
edge of the negative will also result in 
this trouble. Since the causes arc known 
the remedies arc obvious. Under extreme 
conditions the use of the formalin harden- 
ing bath is indicated. 

MOTTLING. 

The appearance of irregularly shaj^d 
patches, having thinner or lighter density 
than the rest of the negative can occur at 
any time. Failure to projKjrly agitate the 
films or the tank during developing re- 
sults in these uneven development jiatchcH. 
The addition of new dcvclo[)cr to the 
older, either without thorough mixing or 
while developing is another cause. 

RETICULATION. 

Occurs as a grainy jiattern, varied in 
design, over the negative areas. This pat- 
tern is liable to be uniform on each nega- 
tive though reticulated negatives almost 
never have, or repeat, the design of an- 
other negative. ^Vhile accidental, reticu- 
lation is sometimes re.sortod to in order to 
delil)erately introduce such designs, 
though without possibility of much con- 
trol in securing desired designs. It is 
caiwed by removal of a negative from a 
cold to a warmer solution, prolonged 
washing or too rapid a stream of wash 
water. 
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BLISTERING. 

Is caused by niany of the previously 
mentioned sources. The defect looks ex- 
actly like a blister on the ^kin, it being a 
raising of the emulsion from it’s support- 
ing base, either in very small or large 
areas. They sometimes also occur when 
long slow drying of the film is damp, warm 
weather is done, although this results in 
reticulation more often than blistering. 

AFTERTREATMENT OF NEGATIVES 
—INTENSIFICATION— REDUCTION. 

Due to errors, often unnoticed or acci- 
dental, negatives are sometim^ faulty in 
respect to having: Weak, thin images; 
Weak contrasty images; Heavy dense, 
contrasty or flat images, etc. These faulty 
negatives seldom give the best quality 
prmts and aftertreatment may some- 
times be used to make them more print- ' 
able. The causes are various: Underex- 
posure, Underdevelopment, Overexposure, 
werdevelopment, etc. Under or over de- 
velopment may be accidental due to 
change in the chemical structure of the 
developer, a rise or fall in the solution 
temperatures. Under exposure and over 
exposure can also be accidental; misjudge- 
ment of light conditions, faulty light 
meters, etc. The various types of nega- 
tives which can be secured are listed, to- 
gether with their possible corrections, on 
page 641. 

ANALYSIS OF THE ABOVE 

» NEGATIVES. 

No. 1. 'Phis type of negative cannot be 
improved to any great extent. The ex- 
posure has not been sufficient to record 
shadow details and subsea uent intensiflea- 
tion methods cannot build up non- 
existent details. 

No. 2. In this tjqje of negative the ex- 
posure has been somewhat on the short 
side and even though underdeveloped, 
shadow details will sometimes be present 
except in the very deepest areas of the 
ori^nal scene. Such negatives can often 
be mtensifled sc -ts to build up the density 
and contrast to a point where they will 
give fairly presentanle prints. 

No. 3. The underdevelopment has not 
built the same ratio of contrasts in the 
negative as existed in the original scene, 
assuming sufficient cemtrast in that scene. 
Such negatives may often be intensified, 
adding somewhat to tKe density and there- 
fore increasing the printing time, but with 
a better print being made from it. 

No. 4. This is a slightly underexposed 
negative, somewhat overdeveloped. The 
heavy dense lughlights must first be red 


duced without touching the shadows. 
This requires a “ Flattening” reducer. (See 
fonmflas.) Subsequent intensification will 
then improve the shadow quality. 

No. 5. This negative having it’s great 
contrast due to overdevelopment requires 
a “Proportional” reducer. (See formulas.) 

No. 6. 'The heavy overall density of 
this negative is first reduced, thereby 
shortening the printing time somewhat, 
^e low contrast is then improved by 
intensification. 

No. 7. This type of negative requires 
only the removal of the heavy, overall 
density. Reducers will also attack some 
of the shadow detail but action is stopped 
before they are reduced too far. 

No. 8. Very little can he done with 
negatives of this type.* Sometimes im- 
provement may be had by reduction 
methods but there is no guarantee of re- 
sults. This type of negative is the direct 
opposite of No. 1. 

No. 9. The, (in theory), perfect nega- 
tive. Such negatives give good prints 
without much trouble. The perfect nega- 
tive is seldom achieved due to minute dif- 
ferences in opinion as to what exactly 
constitutes such a negative. One might 
consider his negative as close to perfect as 
possible when prints are made on “normal' 
paper, without too much trouble. 

NEGATIVE REDUCTION. 

Reduction methods remove, to varied 
degrees, silver deposit from various por- 
tions of the negative. The chemicals used 
reduce the silver to some other readily 
soluble form which is then taken out of 
the emulsion into the cemptund. Re- 
ducers are oxidizing agents and while 
almost any strong oxidizing agent will re- 
move silver, they behave JilTerently in 
respect to the contiasts oi highlights and 
shadows of the rjgative mage. There are 
three classificat 0 3 of i educing agents or 
solutions: 

1— ('utting rediicprs. 

Pioportional Reducers. 

3 — Flattening reducers. 

Cuttfng Reducers. These remove silver 
equally from all parts of the negative and 
thus I educe the lesser deposit of silver in 
the shadows while also removing that 
from the highlights. This type of reducer 
should not be used where shadow detail is 
weak, because of its action, wffiich would 
result in loss of those details. Solutions of 
potassium ferricyanide; potassium per- 
manganate and iodine-iodidMyanide are 
the most generally used cutting reducers. 
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Negative Appears 

1 — Thin, lacking shadow details 

2 — Thin, with shadow details, efven 

though barely visible 

3 — Normal density with low con- 

trast 

4 — Thin density, great contrast 

5 — Normal density, great contrast 

6 — Heavy densitj^, low contrast 

7 — Heavy density — ^normal contrast 

8 — Heavy density — ^great contrast 

9 — Normal density — normal con- 

trast. 


Probable Cause 
Underexposure 
Short exposure 
Underdevelopment 
Correct exposure 
Underdevelopment 
Underexposure 
Overdevelopment 
Overdevelopment 
Overexposure 
Underdevelopment 
Overexposure 
Overexposure 
O verdevelopmen t 
Normal exposure and 
development 


Possible Cofrection 
None 

Intensification 

Intensification 

Reduction and intensi- 
fication 
Reduction 

Reduction and intensi- 
fication 
Reduction 

Very little cure — try 

Reduction 

Leave alone 


Proportional Reducers. These act on 
all parts of the negative in proportion to 
the amount of silver present and thus they 
exactly reverse the development process. 
This t 3 r^ of reducer would be most useful 
for the No. 5 type of negative, one which 
has been correctly exposed but overdevel- 
oped. There are no single chemicals which 
will do this work alone but a combination 
of a slightly cutting and a flattening re- 
ducer will rnake a proportional reducer. 

A flattening reducer is one which acts 
more powerfully on the heavier negative 
densities without affecting the shadow de- 
tails to any marked extent. Ammonium 
Persulphate is about the only known re- 
ducer or oxidizing agent having this ac- 
tion. While unpredictable in its action 
(it occasionally even refuses to work,) it 
is employed for negatives having great 
contrasts. The action of this reducer pro- 
ceeds more rapidly as the reduction 
continues. 

Intensification and Reduction methods 
increase grain and liability to damage and 
should really be adopted as a final resort. 
Faulty negatives can often be copied in 
the camera, the thin, flat ones on a con- 
trasty emulsion and tlie contrasty ones on 
a soft emulsion. This can be done in the 
case of thin negatives by placing them on 
a pure white paper surface and copying 
by reflected light, subsequently making a 
new negative by cither contact or enlarge- 
ment. Heavy dense, contrasty negatives 
may be copied by transmitted light, being 
held in a frame which allows light to pass 
through them. 

Negatives having a fog veil over them 
should first have this fog removed before 
attempting to intensify them. Neglecting 
to do this will result in intensifying the fog 
to a point where they might conceivably 
become unprint jible. 


REDUCING FORMULA. 

For dense negatives which lack con- 
trast : 


Water. . 

Solution A 

16 oz. 

Hypo. . . 


1 oz. 

Water. . 

Solution B 

16 oz. 

Potassium Ferricyanide. . 

1 oz. 


Solution B is affected by light action 
and therefore should be stored in brown 
bottles. For use take 8 ounces of A and 
1 ounce of B. The negative can be placed 
in this solution immediately after fixing. 
If a dry negative is to be reduced it shoiua 
be soaked in w^ater until thoroughly wet, 
before using the reducer. Avoid streala 
by rinsing the negative when holding it 
up for inspection. As soon as sufficiently 
reduced, wash thoroughly. 

FARMER’S REDUCER. 

For removing slight fog, clearing negi^ 
tives and reducing contrast. Can be com* 
pounded by making a 5 to 1 solution ot 
plain hypo in water and tinting it slightly 
with potassium fcrricyanide. The ap- 
proved chemical quantities are as follows 


Solution A 

Water .. 4 oz. 

Potassium Ferricyanidc. . i oz. 
Solution B 

Hypo 3 oz. 

Water 15 oz. 


(Keep Solution A in brown bottles.) For 
use take i ounce of A, 2 ounces of B and 
add to 16 ounces of w'ater. Do not com- 
bine the two solutions until ready to use 
them as they will not keep. Immediately 
immerse tne negative to be reduced and 
, watch tne action carefully. The best 
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method is to use a white tray. When re- 
duction to the desired density has taken 
place immediately wash the negative 
thoroughly and then dry. If any yellow 
stain results it may be removed by putting 
the negative into a fresh fixing bath for a 
short time and then follow with a thorough 
Washing. 

PERMANGANATE REDUCER. 

Cutting action. For increasing negative 
contrast. 

Sclidion A 

Potassium Permanganate 100 gr. 


Water 4 oz. 

Solution B 

Cold water 4 oz. 

Sulphuric Acid (C.P. 
concentrated) 2 dr. 


(Note — always add the acid to the 
water — never the reverse.) 

For use take 1 part A, 1 part B and 60 
parts water. When using this reducer the 
negative must be entirely free from hypo. 
When sufficiently reduced place in fresh 
hypo solution until the yellow stain has 
cleared, wash and dry. 

FLATTENING REDUCER. 

To decrease contrast and density. 
Potassium Ferricyanidc. . 1 oz. 


Potassium Bromide } oz. 

Water to make 32 oz. 


Take a sufficient quantity of this solu- 
tion to cover the negative, bleach until 
black disrippears and then wash thor- 
oughly. After washing redevelop in any 
MQ negative devt'loper. Thesis ojKjrations 
must be carried on in sulxliiod light. 

REDUCER AND STAIN REMOVER, 

5% potassium permanga- 


nate sol III ion 3 drops 

10% solution Sulphuric 

acid 5 drops 

Water to make 12 oz. 


TTsc full strength for vigorous reduction. 
Useful in clearing dichroic. fog. Do not 
put the fingers on the softened emulsion. 
There is a possibility that if the stain is 
deep seated the silver image might at- 
tacked Ixjforc the stain. The following is 
an improved formula for stain removal. 
Harden the negative first in formalin, 
wash 10 minutes and then immerse in the 
following: 

STAIN REMOVER. 

For oxidation and develope* stains. 


Solution A 

Potassium Permanganate 50 gr. 


Water 30 oz. 

Solution's 

Water 10 oz. 

Sodium Chloride 2 oz. 

Sulphuric Acid (C.P.) i oz. 

(fluid) 

Water to make 30 oz. 


For use take equal parts A and B. Do 
not mix until ready to use as they will not 
keep. The negative is bleached in this 
batn and then redi'velopcd in a developer 
having a high alkaline content, as a 4 to 1 
solution of D72. 

Any brown stain on the negative result- 
ing from use of the alxwe formula may be 
removed by soaking the negative in a 1% 
solution of Sodium Bisulphite. The re- 
development should be carried out in 
strong light. 

FARMER’S REDUCER. 

(Tw'o solution). For overdeveloped 
negatives. (EastTnan-R-4b.) 

The single solution of h armer’s Reducer 
is cutting in characteristics and is useful 
for overexposures. Two-solution F armer s 
Reducer gives almost proportional reduc- 
tion and thus corrects for overdevelo|>- 


ment. 

Solution A 

Water 32 oz. 

Potassium Ferricyanide . . J oz. 

Solution D 

Water 32 oz. 

H>po 6] oz. 


Treat tlie negatives in Solution A for 1 
to 4 minutes, using uniform agitation. 
The length i>l time depends on the degree 
of reduction required. Tiien immerse in 
Solution B for 5 inimiUvs and wash 
thoroughly. 1'liis may be repeated if more 
reduction is de.'^ired. To reduce slight gen- 
eral fog dilute Solution A witli 1 part of 
water. 

MODIFIED BELITZSKI REDUCER. 

(Eastman formula R-8). For dense, 


contrasty negatives. 

Water (al)Out 125 deg. F.) . . 24 oz. 

Ferric Chloride (crystals). . . 365 gr. 

*Potassium Citrate 2i oz. 

'^udium Sulphite 

(Desiccated — E.K.Co.) . . 1 oz. 

Citric Acid 290 gr. 

Hvpo 6} oz. 

Water to make 32 oz. 


Dissolve chemicals in the order given. 
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* Sodium Citrate should not be used in 
place of Potassium Citrate because the 
rate of reduction is slowed up considerably. 

Use the reducer full strength for niaxi- 
mum reduction. Time is from 1 to 10 
minutes at 65 to 70 deg. F. Then wash 
thoroughly. For slower action dilute 1 
mrt of the solution with 1 part of water. 
Keeps well in a tank. 

LANTERN SLIDE CLEARER AND RE- 
DUCER. 

Use the single solution Farmer’s re- 
ducer. Immerse the negative only until 
thin portions are sufficiently cleared out. 
Wash and dry. 

AMMONIUM PERSULPHATE RE- 
DUCER. 

For overdeveloped negatives. (Flatten- 


ing reducer.) 

Water 10 os. 

Ammonium Persulphate 1 os. 
Sodium Sulphite, 

(anhydrous) 100 gr. 

Sulphuric Acid (C.P.). . 00 minims. 


For use take 1 part of reducing solution, 
5 parts water, ^ak dried n^atives in 
plain water before reduction. Thev must 
oe free from any hypo content. Wnen re- 
duction is complete put the negative in 
a fresh 1-4 hypo solution for 10 minutes. 


The negative is bleached in: 
Potassium Bichromate, 


6% solution 1 oz. 

Hydrochloric Acid, 

10% solution 1 oz. 

Water 6 oz. 


Wash until the yellow stain disappeM 
and then redevelop in any non-staining 
developer diluted to about fth it’s normal 
strength. The redeveloping action will be 
quite rapid and must be watched closely. 
Carrying the redevelopment Uk> far will 
actually result in intensification instead 
of reduction. 

LOCAL REDUCTION. 

Small areas of the negative may be re- 
duced in density without reducing the sa- 
tire negative. The negative should fimi 
be soaked in water, a small Quantity of 
the single solution Farmer’s reaucer mack 
up ancT a small wad of cotton, dipped in 
t^ solution applied to the desired arciss. 
Immecliately rinse in water and repeat the 
operation until \.he areas have been re- 
duced to the reo iired density. Care must 
be taken to hav the action very weak, if 
it is too rapid it will result in uneven dens- 
ities and make the negative worse than H 
was originally. 


AMMONIUM PERSULPHATE RE- 
DUCER. 

For reducing contrast of overdeveloped 


negatives. 

2 oz. 

Anmiouium Persulphate . 120 gr. 
Sodium Sulphite 

(anhydrous) 20 ct. 

Sulphuric Acid (C.P.) 20 ^ops 

Water to make 6 oi. 


Use with 5 to 10 parts water to 1 part 
stock solution, depending on speed of re- 
duction desired. Remove negative before 
reduction is complete, fix in t resh hypo for 
6-10 minutes then wash thoroughly. Neg- 
atives must be completely free from hypo. 
This stock solution will keep for months 
but will become stron^r as it ages. When 
the action is too rapid discard and make 
up a new solution. 

RE-HALEGENIZING NEGATIVES. 

A method of reducing negatives, using 
the bleach and redevelop methods. This 
b suitable for reducing harsh negatives 
but some practice is necessary before the 
exact dmee of reduction can be judged 
accurately. 


ABRASIVE REDUCTION. 

Thb is soiTietiines used in place of chem- 
ical reduction. A small wad of cotton 
wetted with alcohol is rubbed lightly and 
briskly over the parts to be reduced. As 
the cotton becomes dirty new pieces 
should be used. Abrasive rrauoers are put 
up by various manufacturers and are quite 
rdiable. The following is a standard for- 
mula for such a reducer: 

Carborundum Powder 


(finest screen) 1 part 

White Mineral Oil 3 parts 

Alcohol 1 part 

Synthetic Rose Oil (if 
desired) 1 part 


The mixture should be stirred until com- 
pletely and thoroughly mixed. If it is ton 
thin add more of the powder. Do not use 
too much pressure when appl 3 dDg to the 
negative. 

The best grade of valve-grounding com- 
pound 08 sold by automobile supply 
dealers for finishing off in valve-grinding 
operations can also be used. Test 't on 
old negatives first to make sure it is tine 
enoui^. 
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lODmE-IODIDE-CYANIDE 

REDUCER.! 

This compound is a very powerful cut- 
ting reducer, quite poisonous m nature and 
dangerous in unskilled hands. Make up a 
10% solution of Potassium Iodide into 
which dissolve a few crystals of Iodine 
flakes. Add 5 parts of this to 1 part of a 
10% solution of Potassium Cyanide, add- 
ing 100 parts of water for use. Consider- 
alue practice is necessary for predicable 
results. DO NOT PERMIT ANY 
TRACE OF THIS SOLUTION TO 
TOUCH THE LIPS OR CUTS ON 
THE HANDS. 

INTENSIFICATION. 

This process is the opposite of reduction, 
the object being to increase contrast. 
There are many formulae for this purpose, 
many of which duplicate the effects of 
those given here. Intensifying with mer- 
cury salts is one of the most u^ methods. 
These salts impart increased opacity to 
the image and many formulas work on 
this idea. As with Reducers, many manu- 
facturers put up tubes or cartons of the 
formulas, all that is necessary to use them 
being the addition of speciffed quantities 
of water. 

MERCURY INTENSIFIER. 

For negatives lacking contrast. 

Solution A 


Mercuric Chloride 100 gr. 

Potassium Bromide 100 gr. 

Water 10 oz. 


Negatives must be thoroughly fixed and 
wash^. They are placed in a tray con- 
taining this solution and the tray is agi- 
tated. The silver image will gradually 
bleach out after which the negative is 
washed for a few minutes and then black- 
ened in the following: 

Solution B 

Sodium Sulphite (anhydrous) . . 1 oz. 

Water 10 oz. 

The intensified negative is then 
washed for a half hour m running water. 

MONCKHOVEN INTENSIFIER. 

This is an intensifying formula contain- 
ing potassium cyanide. It has a powerful 
action, the cyanide has a slightly cutting 
action in the shadows at the same time 
that the highlights are intensified so that 
great contrast can be achieved. 

Solution A 


water 16 oz. 

Potassium Cyanide i oz. 


Solution B 

Water 16 os. 

Silver Nitrate Crystals. . . } os. 

To prepare this formula, dissolve the 
Cyanide and the Nitrate separately and 
add the latter to the former, until a per^ 
manent precipitate is produced. Allow 
the mixture to stand for a short time and 
then filter. This is kept in a brown bottle. 
To make use of this prepared solution the 
negative is bleached m ttie following: 

Potassium Bromide | oz. 

Mercuric Chloride f oz. 

Water to make 82 oz. 

The negative is left in this solution until 
it becomes whitened after which it is 
blackened in the Cyanide solution just 
given. This results in the greatest possible 
increase in contrast. For less contrast the 
negative may be blackened in the follow- 
ing, the contrast increasing by using the 
bl^keners in their order. 

a — Sodium Sulphite — 10% solution. 

b — ^Any standard MQ developing 
formula. 

c — ^Ammonia solution — 10% (1 part 
concentrated 28% ammonia to 9 
parts water.) 

CHROMIUM INTENSIFIER. 

Selective intensification possible with 
variations. Intensification may be re- 
peated if not carried far enough 


Water 20 oz. 

Potassium Bichromate. . . 3 oz. 

Hydrochloric Acid, C.P. . . 2 fl. oz. 

Water to make 32 oz. 


For use take 1 part stock solution to 
10 parts of water. Preharden the negative 
in formalin before intensification. Bleach 
the native, wash thoroughly and then 
redevelop completely in a standard, high- 
alkali-content developer. Fix and wash 
completely. The de^ee of development 
will determine the amount of intensifica- 
tion, less time in the developer giving the 
lesser contrast. Operations must be con- 
ducted in strong artificial or subdued 
daylight. 

SILVER INTENSIFIER. 

(Eastman In-6.) The only known in- 
tensifier which will give an image of neu- 
tral color. Progress of the intensification 
may be observe visually and stopped at 
any time. 

Solution 1 

Silver Nitrate, crystals 

(E.K. Co.) 2oi. 

Water (distilled) to make. . 82 oi. 
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Solution 2 

Sodium Sulphite, desiccated 
(E. K, Co.) 2oz. 

Water to make 32 oz. 

Solution S 

Hypo 3J oz. 

Water to make 32 oz. 

Solution 4 

Sodium Sulphite, desiccated 

(E. K. Co.) t oz. 

Elon 350 gr. 

Water to make 96 oz. 

Prepare the intensifier solution as fol- 
lows: Add 1 part of Solution 2 to 1 part 
of Solution 1, shaking or stirring to obtain 
thorough mixing. The white precipitate 
which will appear is then dissolved by 
adding 1 part of Solution 3. Allow the re- 
sulting solution to stand a few minutes 
until it is clear. Add, with stirring, 3 parts 
of Solution 4. The intensifier is then ready 
for use and the negative should be inten- 
sified immediately. The time of treatment 
^1 determine the degree of intensifica- 
tion but should not exceed 25 minutes. 
After intensification the negative should 
be fixed, (using agitation), in a plain 30% 
Hypo solution for about 2 minutes and 
then washed thoroughly. The mixed solu- 
tion is stable for approximately 30 minutes 
at 70 deg. F. 

TRAY CLEANERS AND STAIN RE- 
MOVERS. 

Continued iif^e of photographic trays 
t boron pih washing or scouring be- 
tines will often cause dirty gray 
and brown stains to cover them. Putting 
the fingers into developing solutions wifi 
often cause them to become browned with 
oxidation stain. Trays and hands can 
easily be cleaned in the following: 


Solution 1 

Water 30 oz. 

Potassium Perinai ganate 75 gr. 

Sulphuric Acid, C.P 3 drams 

Solution 2 

Water 30 oz. 

Sodium Bisulphite J oz. 


For use pour solution 1 into the tray, 
to stand for a few minutes and then 
ri’'®e v/ith water. Apply solution 2 and 
wash thoroughly. This formula is 
recommended for tray and utensil clean- 
ing. A safer one for the hands is: 

Solvlion 1 

Potassium Permanganate 100 gr. 

Water 30 oz. 


Solution 2 


Sodium Bisulphite. 3 oz. 

Water 30 oz. 


Keep the hands in Solution No. 1 for a 
few mmutes and rinse with the No. 2 so- 
lution. Wash thoroughly in water. 

SILVER NITRATE STAINS. 

Trays and hands. 

Solution A 

Potassium Ferricyanidc. . 1 oz. 

Potassium Bromide 1 oz. 

Water 32 oz. 

Solution B 

Sodium Bisulphite 1 oz. 

Water 24 oz. 

Immerse the hands in Solution A for a 
few minutes, rinse in Solution B and then 
wash thoroughly. Acid hypo may some- 
times be used in place of Solution B. 

ACID BICHROMATE SILVER STAIN 
REMOVER. 

hor trays. CorrcJve in action and 
should not be left in trays for too long a 


time. 

Water 24 oz. 

Potassium Bichromate. . . li oz. 
Sulphuric Acid, C.P IJ oz. 


Add the acid to the bichromate solution, 
never the reverse. Pour a small quantitv 
into the tray or tank to be cleanea. 
it around to all parts of the utensil r-d 
then wash in 6~8 changes of fresh water. 

PERCENTAGE SOLUTIONS. 

The usual practice in making up solu- 
tions to specified percentage strengths ia 
to consider the weight of the chemical to 
be dissolved in relation to the completed 
solution. To make a 10 percent solution, 
1 ounce avoirdupois of the desired chem- 
ical is dissolved in enough water to make 
the volume of solution to 10 ounces. If 
however, it is desired to make some sub- 
division of a fluid ounce which will con- 
tain an exact number of grains, then the 
fluid measurement of the completed solu- 
tion must be an exact multiple of the 
number of grains dissolved. For example, 
if 1 ounce avoirdupois, (437.5 grains) is 
dissolved in enough water to make the 
volume up to 4,375, minims, (approx. 9 
ounces. 1 drachm,), every 10 minims of 
the elution will contain 1 grain of the 
substance. 
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STRIPPING EMULSIONS FROM 
GLASS PLATES. 

To tranifer an emulsion to a new sup- 
port when the older is damaged or cracked. 


Solviion 1 

Sodium Fluoride 50 gr. 

Water 8 02 . 

Solution 2 

Sulphuric Acid, C.P 1 dram 

Water 8 oz. 


Put the negatives into Solution 1 for a 
few minutes and then directly into Solu- 
tion 2. After another few minutes the 
him can be lifted by one corner and it is 
then stripped onto another glass. Both 
bolutiona will keep until exhausted. 


SENSITIVITY OF EMULSIONS. 
EXPOSURES. METERS. 


Modem emulsions p^ess great sensi- 
tivity to light action. The photographs of 
today are made under lighting conditions 
that would have been utterly hopeless only 
a short time back. Reliance on the old 
“by guess and by gosh” methods of de- 
teimining correct exposure has been trans- 
ferred to the moefern exposure meter. 
There are various types of exposure 
meters, ranging from a “Scale” type, 
through “Extinction” to Photo Electric 
Cells. 

In the “Scale” type, fighting and sub- 
ject conditions arc aetermined and num- 
bers corresponding to these conditions are 
wt against film speeds^ additional scales 
then give correlated diaphragm and ex- 
posure setting. There are so many of 
these kinds of meters that a complete de- 
scription here is impossible. The “Extinc- 
tion” type meter operates on somewhat 
the same principle except that an eyepiece 
for examining a graduated scale of some 
type is built mto the meter. Observation 
of the scale determines the setting for the 
meter after which exposures are read off a 
scale. TTie “Electric Cell” typ is prob- 
ably the most reliable as the human ele- 
ment has been eliminated to a greater ex- 
tent than in the previous t}pes. All meters 
are reliable and give surprisingly accurate 
results when used with intelligence and 


care. 

Many methods of assigninf; certain 
numben to indicate the sensitivity of 
various emulsions have been evolved; the 
European Scheiner. the Din, (European). 
Watkins, (Eng.) American ^heiner ana 
the Weston rating ^sterns being the most 
commonly used. Each system has been 
built upon different methods of sensitivity 


determination; some methods being more 
accurate than others. Explanation of the 
various methods would r<kiuire too much 
space, whole books being written on them. 
Upon purchase of an exposure meter, it is 
necessary to determine the system used 
for that particular type. Probably the 
most popular system in the United States 
is the Weston Emulsion Rating. It has 
been adapted to meters manufactured by 
other companies besides the Weston Elec. 
Inst. Corp. and consistency of exposure 
results over long periods of time have 
proven the value of this system. 

Emulsions are rated, as regards their 
sensitivity, according to types of emul- 
sions, lighting sources, as daylight and 
artificial light, and inherent color and con- 
trast characteristics. Numbers are fur- 
nished for each type of emulsion and these 
numbers form a basis for exposure de- 
termination. Conversion of tne various 
systems outlined above is a rather hap- 
hazard problem, there being no really ac- 
curate basis for comparison. 

The following conversion table for dif- 
ferent emulsion speed numbers is an ap- 
proximation of their relative values. 
Methods of emulsion sensitivity determi- 
nation having no common basis, an abso- 
lutely mathematically correct conversion 
is impossible. 

Weston and G.E. ratings are not listed 
here as many free pamphlets are available 
in the various photographic supply houses, 
giving those ratings. 

HYPERSENSITIZING PHOTOGRAPH- 
IC EMULSIONS. 

Even with the great increase in emul- 
sion sensitivity, experiments have been 
carried on in an endeavor to further in- 
crease the speed of reaction to light. 
While, in the past, these methods had a 
practical value, due to the slowness of the 
emulsions then available, continued im- 
provement in the speed 01 emulsions have 
made most of these attempts by the aver- 
age worker a matter of interest rather 
than practical value. Many of the older 
methods included various chemical proc- 
esses, as bathing the emulsions in dyes or 
subjecting them to the action of ammonia 
vapors, etc. The Agfa Corp. brought out a 
Mercury method of emulsion hypersensi- 
tization which eliminated the mc^iness of 
previous methods while securing improved 
reactions. The method consist^ of put- 
ting a small open vial containing a few 
drops of liquid mercury, into a larger con- 
tainer. The rolls or packs of film to bo 
hypersensitiied were then put into the 
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Weston 

American 

European 

Din 

HAD 

Kodak 

G. B. 

Relatum 

Numbers 

Scheiner 

Scheiner 


(En^.) 

Numbers 

Numbers Exposure 

1 

9 

16 

2/10 

46 

5 

1.6 

27 

1.5 

11 

17 

4/10 

72 

8 

2.5 

16 

2 

12 

18 

6/10 

91 

10 

3 

13 

2.5 

13 

19 

6/10 

117 

12 

4 

11 

3 

14 

20 

7/10 

150 

16 

4.5 

8 

4 

16 

21 

8/10 

190 

20 

6 

7 

5 

16 

22 

9/10 

240 

16 

7.5 

6 

6 

17 

23 

10/10 

308 

32 

9 

4 

8 

18 

24 

11/10 

390 

40 

12 


10 

19 

25 

12/10 

600 

50 

15 


12 

20 

26 

13/10 

636 

64 

18 

2 

16 

21 

27 

.4/10 

800 

80 

24 

1| 

20 

22 

28 

15/10 

1050 

100 

30 

1} 

24 

23 

29 

If./lO 

1300 

125 

36 

1 

32 

24 

30 

17/10 

1700 

160 

48 

1 

40 

26 

31 

18/10 

2100 

200 

60 


50 

26 

32 

19/10 

2700 

250 

76 

1 

64 

27 

33 

20/10 

3500 

320 

LOO 

1 

80 

28 

34 

21/10 

4400 

400 

— 

1 

100 

29 

36 

22/10 

5600 

500 

— 

i 

125 

30 

36 

23/10 

7200 

640 

— 


160 

31 

37 

24/10 

9100 

800 

— 

i 

200 

32 

38 

25/10 

11600 

1000 

— 

i 

260 

33 

39 

— 

15400 

1250 

— 

A 

320 

34 

40 

— 

20500 

1600 

— 

A 

400 

36 

— 

— 

27300 

2000 

— 

A 

600 

36 

— 

— 

31400 

2500 

— 

A 


larger container, care being taken to keep 
actual contact of film and mercury from 
happening. The entire container was then 
closed and sealed, being left for varying 
periods of times; one to three days. The 
mercury fumes increased the sensitivity to 
light action and the increase amounted to 
as much as 3 or 4 times. The effect wore 
off after about a week and repeated hyper- 
sensitization was necessary. 

This method worked with even better 
results after the exposure of the film. 
Underexposures coula be given, the film 
subjected to mercury fumes, as mentioned 
above, and then develop^. It is not 
necessary to remove the inner wrapping 
from the film or to remove them from 
their holders; the mercury fumes being 
able to permeate the wrapping. 

Experiments proved less, if any reac- 
tion, when this method was used on the 


superfast emulsions. It gave a remarkabli 
increase in sensitivity to the slower and 
medium speed films, especially those of the 
panchromatic type. 

EMULSIONS, AND 

CHARACTERISTICS 

The following index has been prepar«^ 
showing some of the most popular em^ 
sions used, including some of their special 
characteristics and uses. The list neco^ 
sarily, is not complete. Weston rates art 
given and for translation to other rating 
systems, refer to the previous conversion 
table. It is to be noted that any emulsion 
carrying the term ‘^pan’' in its name is of 
panchromatic stock. The use of ‘^tomic'' 
or '*fino" in conjunction with a film namt 
is an indication of a fine-grained emulaioPi 



548 


PHOTOGRAPHY 


Film Type WesUm Bale Usee and Charaderisties 


Color-Blind F. G. Fine Grain 

Orthochromaiic V. F, Ve^ Fast 

Panchromatic Af. S. Medium Speed 

Infra-red Dylte. Tung, I. G. Infra Red 


AGFA. 35niiii. 


Superpan Supreme 

Pan 

50 

Finopan 

Pan 

24 

Ultra-Speed Pan 

Pan 

100 

Positive 

C. B. 

— 

F. G. Superpan Revers- 

Pan 

24 

ible 

F. G. Plenachrome 

Ortho 

24 

Infra-Red 

Pan— I.R. 

— 

ROLL FILMS— 

PACKS 

Superpan Press 

Pan 

100 

Superpan Supremo 

Pan 

50 

(Roll) (Pack) 

Finopan (Roll) 

Pan 

24 

Plenachrome (Roll) 

Ortho 

50 

Super Plenachrome 
(Pack) 

Standard (Roll) 

Ortho 

50 

Ortho 

24 

Infra-Red (Roll) 

Pan— I.R. 

— 

CUT FILM 

Triple S Pan 

Pan 

100 

Syperpan Press 

Pan 

100 

Superpan Portrait 

Pan 

50 

Supcrsen.sitive Pan. 

Pan 

50 

Isopan 

Pan 

50 

SuTOr Plenachrome 

Press 

Ortho 

100 

Supersensitive Plena. 

Ortho 

50 

Commercial Pan. 

Pan 

24 

Commercial Ortho. 

Ortho 

12 

Commercial 

C. B, 

12 

Process 

C. B. 

12 

Direct Copy 

C. B. 

— 

DEFENDER 
(Cut Films) 

Arrow Pan 

Pan 

100 

X. F. Panchromatic - 

Pan 

50 

X. F. Orthochromatic 

Ortho 

50 

Portrait HGS 

Ortho 

50 

Pentagon 

Ortho 

24 

F. G. l^inchromatic 

Pan 

24 

Portrait 

Ortho 

24 

Commercial 

C. B. 

12 

Process 

C. B. 

6 


32 Full color sen. V. F. F. G. 

16 Very F. G., M. S,, Great enlg'- 
m't. 

64 Extrmly. fast. Night, poor light. 

— Copying. Pos. Transparencies. 

16 Reversible for projection. F. G. 

16 F. G. General use. Good lati- 

tude. 

— Haze-cutting. Night effects. 


64 Extrmly. Fast. Poor lighting 
cond. 

32 V. F. F. G. General use. 

16 V. F. G. Great enlgmt. Average 
use. 

32 V. F. Gen. outdoor use. 

32 V. F. Wide use — indoors — out- 
doors. 

8 M. S. Average use. 

— Haze cutting. Night effects. 


64 Extrmly. F. Press use. Portraits 

64 Extrmly. F. Gen. use — poor 

light.' 

32 Gen. use as well as portraits. 

32 V. F. General use. Poor light. 

32 V. F. F. G. 3-color separations. 

Gen. use. 

32 Press, commercial, general use. 

16 Portrait. Commercial. Average 

use. 

16 Gen. use. Good contrast. 

8 Gen. use. Good contrast. 

4 Copying. High contrast. 

4 Extreme contrast. Line work. 

— Direct positive. Transparencies. 


64 V. F. General use. 

32 V. F. General use. 

16 Action. General use. 

16 High Green sen. Gen. Portrait. 
16 Gen. use. Good contrast. 

16 F. G. General use. 

8 Portrait; General use. 

4 Commercial, copy, general. 

4 Extreme contrast. Line work. 
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Film 

Type 

Weston Rate 

Uses and Characteristics 


Color-Blind 



F. G. Fine Grain 


Orthochromatic 



V. F. Very Fast 


Panchroimitic 



M. S. Medium Speed 


Jnfra-red 

Dylte. 

Tung. 

/. G. Infra Red 

X. F. Ortho Press 

Ortho 

50 

16 

Press-corn. work. V. F. 

X. F. Pan Press 

Pan 

50 

32 

V. F. Press. Poor light. 

DUFAYCOLOR 

35 mm. Rolls, Packs. 

Color 

8 

2 

Screen type color trans. 

Cut Film — PF Type 

Color 

4 

2 

Artificial light, color Trans. 

Cut Film — Daylignt 

Color 

10 

3 

Daylight. Color Trans. 

Type 





DU PONT 





35 mm. spools & bulk. 
Superior 1 

Pan 

20 

16 

Very F. G. Good contrast. 

Superior 2 

Pan 

50 

32 

F. G. General use. 

Superior 3. 

Pan 

100 

64 

V. F. poor light. Action. 

Microcopy 

Infra-Red D. 

Pan 

Pan— I.F. 

— 

— 

Very F. G. Copying. 

Haze cutting. Night effects. 

F. G. Transparencies. 

Positive. (Bulk only) 

C. B. 

— 

— 

Eastman. 35mm., No. 828 



Ektachrome, Davlight 

Color 

32 

— 

Color Trans. Outdoor. 

Super-XX (Kodik) 

Pan 

100 

64 

V. F. Night, poor light. 

Plus-X (Kodak) 
Ektachrome — Type F 

Pan 

50 

32 

F. G. General use. 

Color 

Color 

16 

12 

Color Trans. Indoor. 

Direct Positive Pan 

Pan 

50 

40 

Positive Trans. F. G. 

Tri-X 

Pan 

200 

125 

V. F. Moderate Contrast. 

Infra-Red 

Pan. I.F. 

— 

— 

Haze Cutting. Night effects. 
Slow, (/opies. F. G. 

Micro-File Safety 

Pan 

— 

2.5 

Kodachrome Regular 

Color 

8 

3 

Color Transparency. Outdoor. 

Kodachrome, Type A 

Color 

8 

12 

Color Trans. Indoor. 


FILMPACKS— 

ROLLPILM 


Super— XX, (Kodak) 

Pan 

100 

64 

V. F. General use. Poor light. 

Plus— X (Kodak) 

Pan 

50 

32 

F. G. General use. 

Panatomic — X 

Pan 

24 

16 

Very F. G. General use. 

Verichrome (Kodak) 

Ortho 

50 

32 

General use. 

CUT FILM 

Super Panchro — Press 

Pan 

100 

64 

Press — commercial — general. 

Panchro — Press 

Pan 

50 

32 

Press— poor light — general. 

Siipersensitive Pan. 

Pan 

50 

32 

V. F.' General. 

Portrait Panchromatic 

Pan 

24 

16 

Portrait. General. 

Panatomic — X 

Pan 

24 

16 

F. G. Good contrast. General. 

Super — 5CX 

Pan 

50 

32 

General V. F. Poor light. 

Tri— X 

Pan 

200 

125 

V. F. Moderate contrast. 

Ortho — X 

Ortho 

100 

64 

V. F. General. 

Commercial Pan 

Pan 

24 

16 

General. Good contrast. 

Par Speed Portrait 

Ortho 

24 

8 

Portrait. General. 

Commercial Ortho 

Ortho 

24 

8 

General com. & copying. 

Commercial 

C. B. 

12 

4 

Copying. Lino work. 

Process 

C. B. 

6 

4 

Extreme contrast, (’opying. 

Kodachrome — Type B 

Color 

4 

6 

Color Transparency. 

{Kodachrome — Outdoor 

Color 

5 

— 

Color Transparency. 
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FUm Type Weelon Rate Uses and Characteristics 


Color-Blind F. G. Fine Grain 

Orihochromalic V. F. Very Fast 

Panchromatic Af . S. M edivm Speed 

Infra-red DyUe. Tung, /. G. Infra Red 


GEVAERT 
35 ram. — Bulk. 


Panchroraosa, A. H. 

Pan 

12 

8 

General. Fast. 

Express Superchrome 

Ortho 

24 

16 

Good contrast. GeneraL 

Panchromosa Micro- 

Pan 

12 

8 

Very F. G. General. 

gran, A. H. 

Roll film <fe Film Pack 

Panchromosa A. II. 

Pan 

24 

16 

V. F. General. 

Express Superchrome 

Ortho 

24 

8 

Gen. Good latitude. 

A. IT. 

CUT FILM 

Ultra Panchro Press 

Pan 

24 

16 

V. F. General. 

A. H. 

Ultra Panchro A. H. 

Pan 

12 

8 

F. G. GeneraL 

Superchrome A. H. 

Ortho 

24 

8 

Soft gradation. Fast. 

Super Ortho Press 

Ortho 

32 

12 

Fast. Good contrast. 

Ortho Commercial A. H. 

Ortho 

12 

8 

Commercial. Good contrast. 

Commercial A. H. 

C. B. 

12 

4 

Copying. General. Com. 

Process Extra A. H. 

Ortho 

— 

— 

Contrasty. Com. work. 

HAMMER 

Portrait Ortho 

Ortho 

24 

4 

F. G. General. 

Medium Commercial 

C. B. 

12 

2 

Copying. V, G. Com. 

Med. Com. Ortho. 

Ortho 

12 

2 

Co. & Copying. 

Slow 

C. B. 

3 

1 

Extra contrast. Line work. 

Tru-tone Pan 

Pan 

24 

8 

General. 

Commercial Pan . 

Pan 

12 

8 

General. Good gradations. 

PERUTZ. Dist. by In- 
tercontinental Mark- 
eting Corp. 

35 mm. 

Peromnia 

Pan 

12 

8 

Fast, F. G. 

Perpantic 

Pan 

12 

8 

F. G. Good CTadations. 

Pergrano 

Pan 

6 

4 

Very F. G. Good contrast. 

Neo-Persenso 

Ortho 

12 

4 

Fast. F. G. Good contrast. 


The Weston rates given are the latest 
available. Rates for color films imply the 
use of the proper filters when using the 
outdoor in artificial light or the indoor in 
daylight. See section on Color Photog- 
raphy. 

PHOTOGRAPHIC PRINTING. 
PAPERS. 

Photographic papjers for printing from 
photographic negatives may be divided 
into three groups. 

(1) Chloride. Used for contact printing, 
being too slow for most enlarging purposes. 

(2) Chloro-Bromide. Used for both 


contact printing and enlarging. This 

f roup is divided into slow and fast Chloro- 
Iromide papers. 

(3) Bromide. These are the most rapid 
of all the papers and are generally used for 
enlarging. They may, by reducing thQ 
light strength, be used for contact printing 
as well. 

PAPER CONTRAST. 

There are various types of negatives as 
regards the scale of the negatives. Papers 
also have scale characteristics, the choice 
of any particular paper to fit a particular 
negative being one of the most important 
photographic processes. Correct match of 
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negative and paper scale is a primary 
requisite to good print quality. The manu- 
facturer’s methods used to indicate paper 
scales are not standard. Some manufac- 
turers use a numbering system, others a 
lettering system and still others use names 
to indicate the scale of their particular 
papers. In general, the following is indica- 
tive of the most popular pajxjrs used as 
regards their scah^s: 


Number Name 

1 Soft 

2 Normal 

3 Hard 

4 Extra- 

Hard 


Description 

A long scale paper, ca- 
[>able of accotnjrK>- 
dating l<jng scale 
negatives. 

A medium scale pa- 
per, used for normal 
or medium scale 
negatives. 

Having short scale for 
use with short scale 
negatives. 

For v(?ry short scale 
or “flat” negatives. 


Papers made by different manufacturers 
but having the same scale niimljcrs may 
also differ in tlieir scale cliaractciLstics. 
iSomo are slightly shorter or longer than 
others. Experience and testing vill soon 
acquaint one with the differing character- 
istics. 

Papers are also made in different eur- 
faces, Glossy, Scmi-glossy, Velvet, Semi- 
matte, Matte, Smooth, l^ne-grained, 
Rough, Linen, Silk, Crystal, Stipple, etc. 
P:it)er sample booklets showing samples 
of the many different surfaces are available 
at the many ])hofo-supply houses. It is 
reedlc.sR to say that some tyjica of scenes 
or pictures will look or “fit” better on 
some ji.irticular surface than on others. 
Goo<l tjistc in selection of the paper sur- 
faces v/ill d(*teririiiu' this. 

Many of t he different paper surfaces are 
ma<lc in several tlogrecs of contrast while 
others are of the Normal scale only. Some 
workers expose and develop their nega- 
tives so that they will fit on Normal paper, 
eitlier discarding those that do not or hav- 
ing on hand a small quantity of other con- 
trasts to fit them. Much variation is pos- 
sible in altering the contrast of the original 
subject matter so that making negatives 
of any predetermined scale is possible. 

The tones of the various paper types 
also vary, as well as the tones given by 
different pawr developers. Some have a 
deep, rich black tone, others a warm black 
and still others have di.stinot brown-black 
tones. Variation in this respect is also 
possible to a marked degree. 

The exposure scale of papers is an indi- 


cation of their contrast characterbtics or, 
speed in reaching black tones. Good qual- 
ity prints utilize the complete scale of the 
palmers, from clear whites in the highlights 
to deep blacks in the very dark shadows. 
Prints having characteristics other than 
these are not of the best quality and 
should be discarded. Proper exposure and 
development times, as well as correct se- 
lection of the paper grade, play an impor- 
tant part in producing these good quality 
prints. As a general rule, exposures should 
be so gauged as to have contact papers 
develop tu the proper depth and tone in 
45 seconds; enlarging papers should de- 
velop for good results in not less than 
90 seconds. Developing times for enlarg- 
ing ]iapers nre capable of variation for 
different r(%sults, developing times longer 
than tK) sr^eonds often being given. On 
some types of longer development than 
three or four minutes has a tendency fx) 
fogging action unhiss additional bromhlc 
of potashiijin is added to the developer. 
A.s a general rule, however, devolojiinent 
seldom takes longer than this time. Other 
pai)ers have a tendency to fog for any 
develoj)ment time and the manufacturer h 
rcconjmcndations sliould always be clowly 
followed. Formiilius for developing, fixing 
and toning are also printed on (lire(!tion 
sh<‘<‘f^ accompanying each |)ackct of pa|H'r 
and fhcs4‘ should also l)e adhered to unU’Hs 
one is certain of results when deviating 
from them. 

Mcchanieiil enlarging exposure calcu- 
lators are also iiianufactunHl. I’liey arc 
called, generally, Pliotoineters or ProjtHJ- 
tion Meters. While having some value* in 
determining tlie various ex|)OHuros re- 
quired for (‘.iich nc'galive, the oM time- 
proven mefluMls of making “test” slrijw 
is still the surest way (if eventually gam- 
ing relialile exf)c*riene(i in estimating (‘X- 
p>osure times and ikiimt scab's for par- 
ticular iK^g.ative.s. (biinplob! mastery of 
such photomet<‘rs onabh; a saving of time 
and effort in this n'siK'x-t but they are 
recommended with r(\servations. Many 
variations enter into tlu'ir us(', change in 
paper stock, change in develoi>er com- 
pounding or variation in tempx'rature 
being a few\ Tr^sU must Ix^ continually 
made to determine the conditions that 
enter in setting some arbitrary singed nuin- 
her for each paper u.scmI. 

In making tost strijis, a sheet of the 
paper to be used is cut up into large sec- 
tions. Too small a piece make^ it difficult 
to analyze the test strip, 4x5 inches for 
an 11 X 14 c’ilargcment is suggested as 
being of a good size. The negative in the 
enlarger, is focussed on the easel, the test 
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paper laid in position after the enlarger 
Dgnt is turned off. The estimated expo- 
sure is given the strip, it is then developed, 
rinsed and fixed as though it were a com- 
plete print. Examination in white light 
then will show if the correct paper grade 
has been chosen and if the correct exposure 
and development has taken place. The 
final, full size sheet of paper, is then ex- 
posed, developed and handled under the 
same conditions as was the test strip, as- 
suming the test to have been correct. 

Some workers, using an opaque card- 
board, cover sections of the test strip and 
rive various exposures, thus securing a 
larger number of test conditions on an 
equal amount of paper. Too many such 


^'splits” however, result in sections too 
small to be analyzed, the effect being tl^t 
of using too small a test strip in the be- 
ginning. 

For eventual, consistent results, it is 
suggested that one make of paper and one 
type of developer be adhered to until per- 
fect understanding of the paper and de- 
veloper reactions is gained. Much of the 
technique of printing is then really under- 
stood more thoroughly than would be 
with a jumping about from one type of 
paper or developer to another. 

N^atives may be separated into several 
classifications, these being given in the 
table below, together with the type of 
paper to be used. 


Negatives 

ir— Short scale — *^Very 
Flat*' 


r>— flhort scale — ’'Flat.” 


c — ^Normal scale — “Nor- 
mal” 

d — Long Scale or “Con- 
trasty” 


Description 

Highlight k shadow denrities 
nearly equal. Small differ- 
ences. 

Highlights have heavier dens- 
ity than in a. Shadows 
about equal. 

Highlights and shadow dens- 
ities well separated. 

Highlights have very hea\^ 
density. Shadows have thin 
density. 


Paper Scale 


Short scale or “contrast” 
giper. No. 4 or “Extra 

Longer scale paper. No. 
3 or “Hard.'* 


No. 2 or “Normal” paper. 

No. 1 or “Soft” paper. 
(Long scale). 


In further explanation: very flat nega- 
tives lack “contrast*’ or have a short scale, 
liiey should be printed on papers which 
supply the missing contrast, that is, on 
short scale papers. Slightly flat negatives 
also lack a certain amount of “contrast” 
and should be printed on papers which 
have a greater than normal amount of 
contrast Duilt into them. The scale of a 


normal paper will match that of the nor- 
mal negative while negatives having great 
contrast should be printed on papers 
minus contrast. Summarizing, papers 
supply that contrast which is missing in 
the negative and therefore somewhat 
make up for the deficiency. The following 
table suggests print errors and their pos- 
sible correction: 


Highlights 
Too white 
Too grey 
Too white 
Too grey 
Good tone 
Good tone 
Too white 
Too grey 


Shadows 
Too grey 
Too black 
Too black 
Too light 
Too light 
Too dark 
Good tone 
Good tone 


Possibility 
Paper may be right 
Paper may be right 
Paper too contrasty 
Paper too soft 
Paper too soft 
Paper too hard 
Paper too hard 
Paper too soft 


Remedy 

More exposure. 
Less exposure. 
Softer paper. 
Harder paper. 
Harder paper. 
Softer paper. 
Softer paper. 
Harder paper. 



PHOTOGRAPHY 


553 


PAPER EXPOSURES AND 
HANDLING. 

Photographic papers must be handled 
in a room suitably lighted for this purpose. 
They are sensitive to white light and a 
safelight is necessary. (See Safelight 
Types.) The amount of exposure required 
varies with the strength of the light. In 
contact printing where the neijative is in 
direct contact with the negative the ex- 
posure times are shorter than if the same 
paper were to be used when the negative 
IS inserted into the enlarger. Thi''> is the 
reason why faster papers must be used 
when enlarging if the exposure times are 
to be kept reasonably short. In contact 
printing the light should at a distance 
at least eoiial to the diagonal of the nega- 
tive in oraer to insure even lighting. The 
enlarger contains it own light and the re- 
quirement here is that it fall flat and 
evenly on the negative, as well as evenlv 
on the paper in the enlarging easel. Mod- 
ern enlargers are quite reliable in this re- 
spect but tests should he made over jie- 
nods of time to make sure there has been 
no change in the evenness of illumination. 
One should use the type of light recom- 
mended by the manufacturer. Contact 
printing may be done in cither a small, 
ninged-back frame or in a specially built 
box. The paper exposure is also depend- 
ent upon tne overall density of the nega- 
tive, a heavier or denser negative requir- 
ing more time than a thinner one. Care 
should be taken to sec that the packet of 
unused paper is kept closed during the 
exposure to prevent fogging. Testing of 
the safelight is suggested as previously 
mentioned under Safelights. 

A minimum of three trays or dishes is 
necessary, 1 for the developer, 1 for the 
rinse or shortstop bath and 1 for the fix- 
ing or hypo solution. While a shortstop 
for films is rarely necessary except in iso- 
lated instances it is a dcTinite requirement 
for printing. Stains etid unevenness of 
tones often result from a plain water rinse. 
It is necessary to stop tne developer ac- 
tion immediately to prevent this action 
from continuing in parts of the paper 
after other parts have stopped developing. 
Formulas for this bath are hereafter in- 
cluded. At least a 30 second rinse should 
be the rule, and prints should be kept in 
the hypo for at least two minutes before 
inspection by white light is done. Com- 
plete fixing time is not less than 20 minutes 
with the prints being well moved about 
during the fixing time so that the solution 
may have acccwss to all parts of the paper 
emulsion. Washing is even more impor- 
tant than \s ith the negative The washing 


time should be at least an hour in nmning 
water for single wcjght paper and twice 
this for double weight stock. Hypo or 
other chemical content is especially sub- 
ject to the action of chemicals in the air. 
Improperly fixed and washed prints will 
in time nick up brown, yellow, or dark 
spots. Tney will also fade to a degree and 
often completely disappear. 

DEVELOPING AGENTS. 

Metol-Hydroquinone developers are 
probably the most used and popular typ^ 
of pa^r developing agents. Adurol, Ami- 
dol, Clorhydroquinone and Glycin are a 
few others often used because of their par- 
ticular effects. The following formulas are 
standard. Old ones includwi arc merely 
for interest, the modem formulas giving 
as good, if not better, results. 

METOL QUINOL. 

(Quinol is about the same as Hydroqui- 
nonc. Called an M-Q developer.) 


Water 10 oz. 

Metol 7 gr. 

Sodium Sulphite, crystals J oz. 

Hydroquinone 30 gr. 

S(^ium Carbonate, 

desiccated 200 gj. 

10% solution Potcuasium 
Bromide 10 drops 


AMIDOL DEVELOPER. 

(Blue-black tones. Poor keeping qual- 
ities.) 

Water 4 oz. 

Sodium Sulphite, crystals 200 gr. 

Amidol 20 gr. 

10% solution Potassium 
Bromide 5 drops 

If greenish blacks result, add more ami- 
dol. If the whites are grey, add more 
bromide of potassium. 

AMIDOL DEVELOPER. 

(Purple tones. Good quality.) 


Water, 125 deg. F 16 oz. 

Sodium Sulphite, 

desiccated IJ oz. 

Amidol 92 gr. 

Potassium Bromide 20 gr. 

Water to make 32 oz. 


Develop not less than li minutes at 
70 deg. F. Make sure the sulphite is 
thoroughly dissolved before adding the 
amidol. 
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M£TOL HTDROQUmONE. 

(Neutral Black tones. Double the quan- 
tity of bromide for contact papers.) 


Water 8 oa. 

Metol 10 gr. 

Sodium Sulphite, 

anhydrous 220 gr. 

Hydroquinone 40 gr. 

Sodium Carbonate, 

anhydrous 150 gr. 

Potiissium Bromide 10 gr. 

Water to make 20 oz. 


Develop not less than two minutes at 
68 dog. K. Use full strength. 

METOL HYDROQUINONE. 

(Hlue-black tones.) 


Water 

. . . 8 oz. 

Metol 

. . . 20 gr. 

StHliuin Suliihitc, 


anlivdrous 

...225gr. 

llMlnnpiinonc 

. . . 50 gr. 

Sodium C^irbonate, 


jndi> ilrous 

. ..300gr. 

Potassium Bromide. . . 

. - . 7 gr. 

Water to make 

. . . 20 oz. 


Use full sirouglli. Develop not less 
liuin 1 j min. !\t 65 dog. F. 

WARM-niACK METOL HYDROQUI- 
NONK DEVELOPER. 

(Cloro-broinido pai)ors.) 


f 8 oz. 

Molt>l 10 gr. 

Sndi\im Sul]iliito, 

Mnli\drous 220 gr, 

HydnMpiinono 55 gjr. 

Sodium Carbonate, 

.•mliydrous 175 gr. 

rtil.M.ssiuni Bromide .... 45 gr. 

NN liter to make 20 oz. 


Uno full slnaigtli. Develop about 90- 
100 sroond.*^ at 6S d(*g. F. This developer 
ran bo iisimI until exhausted. 

AMIDOL DEVELOPER. 

(Bliir-blaok tones.) 


Wiitor 8 oz. 

&)4lium Sulphite, 

orystals 650 gr. 

Amidol 55 gr. 

l\)t.;i.sNiuin Bromide 10 gr. 

Water to make. . 20 oz. 


Suitabh' for most bromide papers. Dis- 
solve .sulphite l)cforc adding amidol. 

WELLINGTON UNIVERSAL METOL 
HYDROQUINONE. 

(Single solution.) (Contact and Enlarg- 
ing papers). 


Metol 20 gr. 

Hydroquinone 60 gr. 

Sodium Sulphite, 

crystals 700 gr. 

Sodium Carbonate, 

crystals 7(X) gr. 

Potassium Bromide 6 gr. 

Water to make 20 oz. 


First dissolve the metol in water, then 
the other ingredients in the order named. 
For use dilute with 1 part water to 1 part 
developer stock solution. Use at 65 deg. F. 

AMIDOL DEVELOPER. 

(Brilliant black tones — cloridc papers.) 
Keeps only 3 days.) 

Water 8 oz. 

Sodium Sulphite KXK) gr. 

Amidol 100 gr. 

Potassium Bromide 5 gr. 

Water to make 20 oz. 

Use full strength. Dissolve ingredients 
in order named. 


AGFA 103 UNIVERSAL FILM AND PA- 
PER DEVELOPER. 

(Cold-blue-black tones on Convira, 
Speedex and Brovira papers.) (Obtain- 
able in package form.) 


Hot water (125 deg. F.) . 24 oz. 

3 qts. 

Agfa Metol 50 gr. 

} oz. 95 gr. 

Agfa Sodium Sulphite, 
anhydrous If oz. 50 gr. 

71 oz. 

Agfa Hydroquinone .... } oz. 55 gr. 

IJ 02. 

Agfa Sodium Carbonate, 

monohydrated 2} oz. 35 gr. 

lOJ oz. 

Agfa Potassium Bromide 18 gr. 

72 gr. 

Water to make 32 oz. 

1 gal. 


Paper development — dilute 1 part stock 
solution with 2 parts water. For Brovira 
and similar bromide papers develop 1 to 
IJ minutes at 70 deg. F. For Convira, 
(new type), normal development time is 
45 seconds. Other contact papers may re- 
quire 1 to IJ min. For slower, softer de- 
velopment of Brovira, dilute 1 to 4. De- 
velop 1 J to 3 minutes at 70 deg. F. 

For film development dilute 1 part stock 
solution with 2 parts v'ater. Develop for 
5 minutes at 65 deg. F. 
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AGFA 115. GLYCIN-HTOROQUINONE 
DEVELOPER. 

(Warm tones for Cykon, Cykora, India- 
tone, Brovira and similar papers.) 


Hot water, 125 deg. F. . . 24 oz. 

3 qts. 

Agfa Sodium Sulphite, 

anhydrous 3 oz. 

12 oz. 

Agfa Sodium Carbonate, 

monohydrated 5 oz. 

1 lb. 4 oz. 

Agfa Glycin 1 oz. 

4 oz. 

Agfa Hydroquinone .... 1 oz. 30 gr. 

li oz. 10 gr. 

Agfa Potassium Bromide 60 gr. 

i oz. 20 gr. 

Water to make 32 oz. 

1 gal. 


METOL HYDROQUINONE DEVEL- 
OPER. 

(Enlarging papers — warm tones.) 

Water 32 oz. 

Metol 35 gr. 

Sodium Sulphite, 

anhydrous 1 oz. 100 gr. 

Hydroquinone 145 gr. 

Sodium Carbonate, 

anhydrous li oz. 

Potassium Bromide . 90 gr. 

Use 1 part stock solution to 2 parts 
water. Deyelop IJ to 3 rnin. at 68 deg. F. 

EASTMAN D-72. ELON HYDRO QUI- 
NONE DEVELOPER. 

(Obtainable in package form). 

Water about 125 deg. F. . 16 oz. . . . 64 oz. 

Elon 45 gr 180 gr. 

Sodium Sulphite, desic- 
cated (E. K. Co.) li oz.. . 6 oz. 

Hydroquinone 175 gr. . . . 1 oz, 

260 gr. 

Sodium Carbonate, desic- 
cated (E. K. Co.) 2i oz.. . 9 oz. 

Potassium Bromide 27 gr. . . . i oz. 

Cold Water to make 32 oz 1 gal. 

For use, dilute as below : 

Azo — 

Velox 

Velox. Rapid. Bromide. 
Stock solution 1 part 1 part 1 part 

Water 2 parts 2 parts 4 parts 

Develop Velox, and Velox Rapid 45 
seconds at 70 deg. F. 

For colder tones on Azo, use Formula 
D73. 

Develop Bromide not less than li min- 
utes at 70 deg. F. 

For Portrait Bromide and portrait 
prints on Aso, use Formula D52. 

* Photography coi 


Pigments 

(See also Paints.) 

Nature, Source, and Manufacture of 
Pigments. — A pigment is a dry earthy or 
clayey substance that, when mixed with 
oil, water, etc., forms a paint. Most 
pigments are of mineral origin, but there 
are vegetable pigments, as logwood, and 
animal pigments, as cochineal. In 
modem practice the colors are produced 
mainly by dyeing certain clays, which 
excel in a large percentage of silicic acid, 
with aniline dyestuffs. The coloring 
matters best adapted for this purpose 
are those of a basic character. The col- 
ora obtained in this manner excel in a 
vivid hue, and fastness to light and water. 

Following is a general outline of their 
manufacture : One hundred parts, by 
weight, of washed clay in paste form are 
finely suspended in 6 to 8 times the vol- 
ume of water and acidulated with about 

11 parts, by volume, of 6 per cent hydro- 
chloric or acetic acid, and heated by 
means of steam almost to the boiling tem- 
perature. There is next introduced, ac- 
cording to the shade desired, 1 to 2 parts, 
by weight, of the dyestuff, such as aura- 
min, diamond green, Victoria blue, etc., 
with simultaneous stirring and heating, 
for 1 to 2 hours, or until a sample filtered 
off from the liquor shows no dyestuff. 
Next the clay dyed in this manner is 
isolated by filtration and washed with 
hot water and dried. The colors thus 
obtained may be used as substitutes for 
mineral colors of all description. 

The method of manufacture varies 
greatly. According to the Bennet and 
Mastin English patent the procedure 
is as follows: Grind together to a paste 
in water, substances of a clayey, stony, 
earthy, or vitreous nature, and certain 
metallic oxides, or “prepared oxides," 
such as are commonly used in the pot- 
tery trades; dry and powder the paste, 
and subject the powder to the heat of a 
furnace, of such a temperature that the 
requi.site color is obtained, and for such 
length of time that the color strikes 
through the whole substance. For ex- 
ample, 8 parts of black oxide of cobalt, 

12 parts of oxide of zinc, and 30 parts of 
alumina, when incorporated with 20 
times their combined bulk of clay and 
treated as described, yield a rich blue 
pigment in the case of a white clay, and 
a rich gp^en in the case of a yellow clay. 
Long-continued firing in this case im- 
proves tne color. 

Many minerals included in formulas 
for pigments have little or no eolohng 
power in themselves; nevertheless they 
nued on page 800. 
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are reauired in producing the most beau* 
tiful anadet of color when blended one 
with another, the color being brought 
out by calcination. 

Uxing Oil Colon and Tints. — It must 
not be expected that the formulas mven 
will produce the exact effect desired, be« 
cause the strength of the various brands 
of colors vary to a great extent, and 
therefore the pointer must exercise his 
own judgment. The table simply gives 
an idea of what can be produced by fol- 
lowing the formulas given, when chem- 
ically pure material is employed in the 
mixing. It is also recommended that 
the parts mentioned be weighed out in 
paste form, and the white or black and 
each color separately thinned and 
strained before mixing them together, 
because the arriving at the proper nue of 
color or depth and tone ot tint will be 
simplified by using that precaution. By 
thinning it is not meant that they should 
be quite ready for application, but of 
such consistency that they will pass an 
ordinary strainer with the aia of a 
brush. 

Unless otherwise indicated, the ma- 
terials are understood to be ground fine 
in paste form. 

Note. — The majority of the following 
are by Joseph Griggs, in the Painterr 
Magazinei 

GROUTfDS FOR GRAINING COLORS: 

Ash Ground. — Four hundred parts white 
lead; 4 parts French ocher; 1 part rov; 
Turkey umber. 

Ash. — Raw umber; raw sienna; and a 
little black or Vandyke brown. 

Hungarian Ash. — Raw sienna and raw 
and burnt umber. 

Bun Ash. — Raw sieuna; burnt umber; 
and Vandyke brown. 

Cherry Ground. — One hundred parts 
white lead; 5 parts burnt sienna; 1 part 
raw sienna. 

^ Natural Cherry. — Raw and burnt 
sienna and raw umbei. 

Stained Cherry. — Burnt sienna; burnt 
umber; and Vandyke brown. 

Chestnut. — Raw sienna; burnt umber; 
Vandyke brown; and a little burnt 
sienna. 

Maple. — Raw sienna and raw umber. 

Silver Maple. — Ivory black over a 
nearly white ground. 

Light Maple Ground. — One hundred 
parts white lead; 1 part French ocher. 

Dark Maple Ground. — One hundred 


parts white lead; 1 part dark golden 
ocher. 

Oak. — Raw sienna; ^umt umber; a 
little black. 

Pollard Oak. — Raw and buml sienna, 
or burnt umber and Vanayko brown. 

Light Oak Ground. — liity parts white 
lead; 1 part French ocher. 

Dark Oak Ground. — Fifty parts wuite 
lead; 1 part dark golden ocher. 

Satinwood. — Add a little ivory black 
to maple color. 

Mahogany. — Burnt sienna; burnt um- 
ber; and Vandyke brown. 

Mahogany Ground. — I'ea parts white 
lead; 5 parts orange chroM, and 1 part 
burnt sienna. 

Rosewood. — Vandyke brown and a 
little ivory black. 

Rosewood Ground. — Drop black. 

Walnut Ground. — Fifty parts white 
lead; 3 parts dark golden ocher; 1 part 
dark Venetian red; and 1 part drop 
black. 

Black Walnut. — Burnt umber with a 
little Vandyke brown for dark parts. 

French Burl Walnut. — Same as black 
walnut. 

Hard Pine. — Raw and burnt sienna; 
add a little burnt umber. 

Cypress. — Raw and burnt sienna and 
burnt umber. 

Whitewood. — Gronnd same as for 
light ash; graining color, yellow ocher, 
adding raw umber and black for dark 
streaks. 

POSITIVE COLORS: 

Blue. — -Twelve parts borate of lime; 6 
parts oxide of zinc; 10 parts litharge; 9 jMirts 
feldspar; 4 parts oxi<le of cobalt. 

Blue Black A. — Nine parts lamp- 
black; 1 part Chinese or Prussian blue. 

Blue Black B. — -Nineteen parts drop 
black; 1 part Prussian blue. 

Bright Mineral. — Nine parts light Ve- 
netian red, 1 part red lead. 

Brilliant Green. — Nine parts Paris 
green; 1 part C. C. chrome green, light. 

Bronze Gret^^ Light. — Three parts 
raw Turkey umber; 1 part medium 
chrome yellow. 

Bronze Green, Medium. — Five parts 
medium chrome yellow; 3 parts burnt 
Turkey umber; 1 part lampblack. 

Bronze Green, Dark.—Twenty parte 
drop black; parts medium chrome yel- 
low; and I part dark orange chrome. 
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Bottle Green.— Five parts commercial 
chrome green, medium, and 1 oart 
drop black. 

Brown.— Ten pirts crude antimony; 
12 parts litharge; 2 parts vn^nganese; 
1 part oxide of iron. 

Brown Stone. — Eighteen parts burnt 
umber; 2 parts dark golden ocher; and 1 
part burnt sienna. 

Cheny Red.— Equal parts of best 
imitation vermilion and No. 40 carmine. 

Citron A. — Three parts medium chrome 
yellow and 2 parts raw umber. 

Citron B. — Six parts commercial chrome 
green, light, and 1 part medium chrome 
yellow. 

Coffee Brown. — Six parts burnt Tur- 
key umber; 2 parts French ocher; and 1 
part burnt sienna. 

Emerald Green. — Use Paris green. 

Green. — Twenty parts litharge; 12 parts 
flint; 2 parts oxide of copper; 2^ parts ground 
glass; 2} parts whiting; 1} parts oxide of 
chrome. 

Flesh Color. — Nineteen parts French 
ocher; 1 part deep English vermilion. 

Fern Green. — Five parts lemon chrome 
yellow and 1 part each of light chrome 
green and drop black. 

Foliage Green. — Three parts medium 
chrome yellow and 1 part of ivory or 
drop black. 

Foliage Brown. — Equal parts of Van- 
dyke brown and orange chrome yellow. 

Golden Ocher. — Fourteen parts French 
yellow ocher and ^ part medium chrome 
yellow for the light shade, and 9 parts 
Oxford ocher and 1 part orange chrome 
yellow for the dark shade. 

Gold Russet. — Five parts lemon chrome 
yellow and 1 part light Venetian red. 

Gold Orange. — Equal parts of dry 
orange minerm and light golden ocher in 
oil. 

Indian Brown. — Equu! parts of light 
Indian red, French ocher, and lamp 
black. 

Mahogany, Cheap.— Three pans dark 
golden ocher and 1 part of dark Venetian 
red. 

Maroon, Light. — Five parts dark Vc- 
netiau red; X part drop black. 

Maroon, Dark. — Nine parts dark In- 
dian red; 1 part lampblack. 

Olive Gxeen. — Seven parts light golden 
ocher; 1 part drop black. 

Ochroua Oliye. — Nine parts French 
ocher: 1 part raw umber. 


^ Orange Brown. — Equal parts burnt 
sienna and orange chrome yellow. 

Oriental Red. — Two parts Indian redw 
light, in oil; 1 part dry r^ lead. 

Purple A. — Eight parts crocus martis; 
2 parts red hematite; 1 part oxide of iron. 

Purple B.— Two parts rose pink; 1 
part Ultramarine blue. 

Purple Black. — Three parts lamp- 
black and 1 part rose pink, or 9 parts 
drop black and 1 part rose pink. 

Purple Brown. — Five parts Indian 
red, dark, and 1 part each of ultramarine 
blue and lampblack. 

Roman Ocher. — Twenty- three parts 
French ocher and 1 part each burnt 
sienna and burnt umber. 

Royal Blue, Dark. — Eighteen parts 
ultramarine blue and 2 parts Prussian 
blue. To lighten use as much white 
lead or zinc white as is required. 

Royal Purple. — Two parts ultramarine 
blue; 1 part No. 40 carmine or carmine 
lake. 

Russet. — Fourteen parts orange 
chrome yellow and 1 part C. P. chrome 
green, medium. 

Seal Brown. — Ten parts burnt umber; 
2 parts golden ocher, light; 1 part burnt 
sienna. 

Snuff Brown. — Equal parts burnt um- 
ber and golden ocher, light. 

Terra Cotta. — Two parts white lead; 1 
part burnt sienna; also 2 parts French 
ocher to 1 part Venetian rea. 

Turkey Red. — Strong Venetian red or 
red oxide, 

Tuscan Red. Ordinary. — Nine parts 
Indian red to 1 part rose pink. 

Brilliant. — Four parts Indian red to 1 
part red madder lake. 

Violet. — Three parts ultramarine blue; 
2 parts rose lake: 1 part best ivory black. 

Yellow. — Four and one-half parts tin 
ashes; 1 part crude antimony; 1 part 
litharge; and 1 part red ochcr. 

Yellow, Amber. — Ten parts medium 
chrome yellow; 7 parts burnt umber; 8 
parts burnt sienna. 

Yellow, Canary. — Five parts white 
lead; 2 parts permanent yellow; 1 part 
lemon chrome yellow,. 

Yellow, Golden. — Ten parts lemon 
chrome yellow; 3 parts orange chrome, 
dark; 5 paits white lead. 

Yellow, Brimstone. — Three parts 
white lead; 1 part lemon chrome yellow; 
1 part permanent yellow. 
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Azure Blue. — Fiftv parts white lead; 

1 part ultramarine Llue. 

Blue Gray. — One hundred parts white 
lead; 3 ports Prussian blue, 1 part lamp^ 
black. 

Bright Biue.—Twenty parts zmc 
white; 1 part imitation cobalt blue. 

Blue Grass. — Seven parts white lead^ 

2 parts Paris green; 1 part Prussian blue> 
Deep Blue. — Fifteen parts white lead; 

1 part Prussian blue or Antwerp blue. 

French Blue. — Five parts imitation 
cobalt blue; i parts French zinc white. 

Green Blue. — One hundred parts 
white lead; 5 parts lemon chrome yellow; 

8 parts ultramarine blue. 

Hazy Blue. — Sixty parts wnite lead; 16 
parts ultramarine blue; 1 part burnt 
sienna. 

Mineral Blue. — Five parts while ^ead; 
4 parts imitation cobalt blue: 2 parts 
red madder lake; 1 part best ivory or 
drop black. 

Orient Blue. — Twenty-five parts white 
lead; 2 parts Prussian blue: 1 part lemon 
chrome yellow. 

Royal Blue. — Thirty-four parts white 
lead; 19 parts ultramarine blue; 2 parts 
Prussian blue; 1 part rose madder or 
rose lake. 

Sapphire Blue. — Two parts French 
zinc white and 1 part best (Jliinese blue. 

Sky Blue. — One himdrcd parts white 
lead; 1 part Prussian blue. 

Solid Blue. — Five parts white lead; 1 
part ultramarine blue. 

Turquoise Blue. — Twenty parts white 
lead; 3 parts ultramarine blue; 1 part 
lemon chrome yellow. 

RED TINTS: 

Cardinal Red. — Equal parts of white 
lead and scarlet lake. 

Carnation Red. — Fifteen parts white 
lead; 1 part scarlet lake. 

Claret. — Twenty-one parts oxide of 
zinc; 4 parts crocus martis; 4 parts oxide 
of chrome; 3 parts red lead; 3 parts bor> 
acic acid. 

Coral Pink. — Fifteen parts white lead; 

9 parts bright vermilion; 1 part deep 
orange chrome. 

Deep Rose. — Ten parts white lead; 
1 part red lake. 

Deep Purple. — Five parts white lead; 
1 part ultramarine blue; 1 part rose pink. 

Deep Scarlet. — Fifteen parts bright 
Termiliont; 2 parts red lake; 5 parts white 
lead. 


Flesh Pink. — One hundred parti 
white lead; 1 part orange chrome yellow; 
1 part red lake. 

Indian Pink. — One hundred parts 
white lead; 1 part light Indian red 

Lavender. — Fifty parts white lead; t 
parts ultramarine blue; 1 part red lake. 

Light Pink. — Fifty parts white lead; 1 
part bright vermilion. 

Lilac. — Fifty parts white lead; 1 part 
best rose pink. 

Mauve. — Fifteen parts white lead; t 
parts ultramarine blue; 1 part carmine 
lake or red lake. 

Orange Pink. — Two parts white lead; 
1 part dark orange chrome or American 
vermilion. 

Purple. — Five parts white lead; f 
parts ultramarine blue; 1 part red mad- 
der lake. 

Royal Pink. — Five parts white lead, 
1 part carmine lake or red madder lake. 

Royal Rose. — Twenty parts white 
lead; 1 part rich rose lake. 

Red Brick.— Ten parts white lead; 3 
parts light Venetian red; 1 part yellow 
ocher. 

Reddish Terra Cotta. — Two parts 
white lead; 1 part rich burnt sienna. 

Salmon. — Fifty parts white lead; & 
parts deep orange elir()nie. 

Shell Pink.— Fifty parts white lead; 2 
parts bright vermilion; I part orange 
chrome; 1 part burnt sienna. 

Violet. — Fifteen parts white lead; 4 
parts ultramarine blin;; 3 parts ro:.e 
lake; 1 part drop black. 

GREEN TINTS: 

Apple Green. — Fifty parts white lead; 
1 part chrome green, light or medium 
shade. 

Citrine Green. — One hundred parts 
white lead; 2 parts medium chrome 
yellow; 1 part drop black. 

Citron Green. — One hundred parts 
white lead; 3 oarts medium chrome 
yellow; 1 piart lampblack. 

Emerald Green. — Ten parts white 
lead; I part Paris (emerald) green. 

Grass Green A. — Five parts white 
lead; 7 parts Paris green. 

Grass Green B. — Ten parts oxide of 
chrome; 2 parts tir 'shes; 5 parts whil- 
ing; 1 part crocus martis; 1 part bi- 
chromate potash. 

Gray Green. — hive pa«lb white lead; 
1 part Verona green. 
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Marine Green. — ^Ten parts 'white lead; 
1 part ultramarine green. 

Nile Green. — Fifty parts white lead; 
• parts medium chrome green; 1 part 
Prussian blue. 

Olive Green. — Fifty parts white lead; 
t parts medium chrome vellow; 3 parts 
raw umber; 1 part drop black. 

Olive Drab. — Fifty parts white lead; 8 
parts raw umber; 5 parts medium chrmne 
green; 1 part drop black. 

Pea Green. — Fifty parts wLlce lead; 1 
part light chrome green. 

Satin Green. — Three parts white lead; 
1 part Milori green. 

Green. — One hundred parts 
white lead; 3 parts medium chrome 
green; 1 part raw umber. 

Sea Green. — Fifty parts white lead; 1 
part dark chrome green. 

Stone Green. — Twenty-five parts white 
lead; i parts dark chrome green; 3 parts 
raw umber. 

Velvet Green. — Twenty parts while 
lead; 7 parts medium chrome green; 2 
parts burnt sienna. 

Water Green. — Fifteen parts white 
lead; 10 parts French ocher; 1 part dark 
chrome green. 

BROWN TINTS: 

Chocolate. — Twenty-five parts white 
lead; 3 parts burnt umber. 

Cocoanut. — E(]ual parts white lead 
and burnt umber. 

Cinnamon. — Ten parts white lead; 2 
purls burnt sienna; 1 part French ocher. 

Dark Drab. — Forty parts white lead; 

1 part burnt umber. 

Dark Stone. — Twenty parts white 
lead; 1 part raw umber. 

Fawn. — Fifty parts white lead; 3 
parts burnt uml^r: 9 parts French 
ccher. 

Golden Brown. — Twenty-five parts 
white lead; 4 parts French ocher; 1 part 
burnt sienna. 

Hazel Nut Brown. — Twenty parts while 
lead; 5 parts burnt umber; 1 part me- 
dium chrome yellow. 

Mulberrv. — Ten parts manganese; 2 
parts cobalt blue; 2 parts saltpeter. 

Purple Brown. — Fifty parts white 
lead; 6 parts Indian red; 2 parts ultra- 
marine blue; 1 part '.ampblack. 

Red Brown. — ^Twelve part* hematite 
ore; 3 parts manganese; 7 parts litharge; 

2 parts yellow ocher. 


Seal Brown. — Thirty parts white lead; 
5 parts burnt umber; 1 part medium 
chrome yellow. 

Snuff Brown. — Twenty-five parts whits 
lead; 1 part burnt umber; 1 part Oxford 
ocher. 

GRAY TINTS; 

Ash Gray. — Thirty narts white lead: 
2 parts ultramarine blue; 1 part burnt 
sienna. 

Cold Gray. — Five hundred parts white 
lead; 6 parts lampblack; 1 part Antwerp 
blue. 

Dove Color. — Twelve parts manga- 
nese; 5 parts steel filing^; 3 parts whiting; 
1 part oxide of cobalt 

I^ve Gray. — Two hundred parts 
white lead; .5 parts ultramarine blue; 2 
parts drop black. 

French Gray. — One hundred and fifty 
parts white lead; 2 parts lampblack; 1 
part oranve chrome yellow; 1 part 
chrome red (American vermilion). 

Lead Color. — Fifty parts white lead; 
1 part lampblack (increase proportion 
of white lead for light tints). 

Lustrous Gra’ . — Ten parts white 
lead; 1 part grapl itc (plumbago). 

Olive Gray. — Two hundred parts 
white lead; 2 parts lampblack; 1 part 
medium chrome green. 

Pure Gray. — One hundred parts whl> 
lead; 1 part drop black. 

Pearl Gray. — One hundred parts 
white lead; 1 part ultramarine blue; 1 
part drop black. 

Silver Gray, — One hundred and fifty 
parts white lead; 2 parts lampblack; 3 
parts Oxford ocher. 

Warm Gray. — One hundred parts 
while lead; 3 parts drop black; 2 parts 
French ocher; 1 part light Venetian red. 

Note. — For inside work and whenever 
desirable,. the white lead may be replaced 
by zinc white or a mixture of the tws 
white pigments may be used. Be it alsQ 
remembered that pure colors, as a rnle 
will produce the cleanest tints and tiiat 
fineness of grinding is an important 
factor. It will not he amiss to call at- 
tention to the fact that the excessive use 
of driers, especially of dark japans or 
liquid driers, with delicate tints is bad 
practice, and liable to ruin^ otherwise 
good effects in tints or delicate solid 
colors. 

COLOR TESTING. 

Expense and trouble deter many a 
painter from having a color examined. 
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although such an examination is often 
very necessary. For the practical man 
it is less important to know what per- 
centage of foreign matter a paint con- 
tains, but whether substances are con- 
tained therein, ‘which may act injuriously 
in some way or other. 

If a pigment is to be tested for arsen- 
ic, pour purified hydrochloric acid into 
a test tube or a U-shaped glass vessel 
which withstands heat, add a little of 
the pigment or the colored fabric, wall 
paper, etc. (of pigment take only enough 
to strongly color the hydrochloric acid 
simply in the first moment), and finally 
a small quantity of stannous chloride. 
Now heat the test tube with its contents 
moderately over a common spirit lamp. 
If the licpiid or mass has assumed a 
brown or brownish color after^ being 
heated, arsenic is present in the pigment 
or fabric, etc. 

An effective but simple test for the 
durability of a color is to paint strips of 
thick paper and nail them on the wall in 
the .strongest light possible. A strip of 
paper should then be nailed over one- 
naif of the .samples of color .so as to pro- 
tect them from the light. On removing 
this the difference in .shade between the 
exposed and unexposed portions will be 
very apparent. Some colors, such as 
the vermilionettes, will show a marked 
ditference after even a few weeks. 

Testing Body Colors for Gritty Ad- 
mixtures. — The fiiieuess of the pow- 
oered pigment is not a guarantee oi the 
ai)sencc of gritty admixtures. The latter 
differ from the pigment proper in ♦heir 
specific gravity. If consisting of metallic 
oxides or metallic sulphides the sandy 
admixtures are lighter than the pigments 
and rise to the surface upon a syste- 
matic shaking of the sample. In the 
case of other pigments, e. g., aluminas 
and iron varnish colors, they collect at 
the bottom. For carrying out the test, a 
smoothly bored metallic tube about J 
to J inch in diameter and 6 to 7 inches 
long i.s used. Both ends are closed with 
screw caps and at one side of the 
tube some holes about ^ of an inch in 
diameter .are bored, clo.sed by pieces of 
a rubber liosc puslied on. The tube if 
filled with the pigment powder, .screwed 
up and feebly .shaken for .some time in a 
vertical po.sition (the. length of time vary- 
ing according to tlie fineness of the pow- 
der). Samples may- now be taken from 
all parts of the tube. Perhaps gla.ss 
tubes would be preferable, but lateral 
apertures cannot be .so r^adil> made. 
After the neces.sary samples have been 


collected in this manner, they must be 
prepared with a standard sample, which 
IS accomplished either by feeling the pow- 
der between the fingers or by inspecting 
it under a microscope, or else by means 
of the scratching test, which last named 
is the usual way. The reauisites for 
these scratch tests consist ot two soft, 
well-polished glass plates (2i x inches) 
which are fixed by means of cement in 
two stronger plates of hard wood suit- 
ably hollowed out. The surface of the 
glass must project about J inch over the 
wooden frame. If a sample of the pig- 
ment powder i.s placed on such a glass 
plate, another plate is laid on top and 
both are rubbed slowly together; this 
motion will retain a soft, velvety charac- 
ter in case the pigment is free from 
gritty admixtures; if otherwise, the glass 
IS injured and a corre.sponding sound 
becomes audible. Next the powder is 
removed from the plate, rubbing the 
latter with a soft rag, and examining 
the surface with a microscope. From the 
nature of the scratches on the plate the 
kind of gritty ingredients can be readily 
determined. The human finger is suffi- 
ciently .sensitive to detect the presence of 
gritty substances, yet it is not capable of 
distinguishing whether they consist of im- 
perfectly reduced or badly sifted grains 
of pigment or real gritty admixtures. 

To Determine the Covering Power of 
Pigments. — To determine the covering 
power of white lead, or any other pig- 
ment, take equal quantities of several 
varieties of wliite lead anil mix them 
with a darker pigment, black, blue, etc., 
the latter akso in equal proportions. The 
white lead which retains the lightest 
color is naturally the mo.st opaque. In 
a .similar manner, on the other hand, the 
mixing power of the dark pigments can 
be ascertained. If experiments are 
made with a variety of white lead or 
zinc wdiite, by the admixture of dark pig- 
ments, the color which tints the white 
lead or zinc white most, also possesses 
the greatest covering or mixing power. 

To Detect the Presence of Aniline in 
a Pigment. — Lay a little of the color 
upon letter paper and pour a drop of 
spirit on it. It it is mixed with aniline 
the paper is colored right through there- 
by, while a pure pigment due.s not alter 
the shade or the paper and will never 
penetrate it. 

Vehicle for Oil Colors. — Petroleum, 
to ,‘30 pounds; tallow, J3 to .5 pounds; 
cotton-.seed oil, 5 to 7 pounds; col- 
ophony, 5 to 7 pounds. Tbe pigments 
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havinff been ground up with this mix- 
ture, the mixed paint can be made still 
better hj adding to it about a sixth 
of its weight of Uie following mixture: 
Vegetable oil, 8 to 20 pounds; saponified 
rosin, 6 to 16 pounds; turpentine, 4 to 30 
ounces. 

Frankfort Black. — Frankfort black, 
also known as German black, is a name 
applied to a superior grade of lamp- 
black. In some districts of Germany 
it is said to be made by calcining wine 
lees and tartar.^ The material is heated 
in large cylindrical vessels having a vent 
in the cover for the escape of smoke and 
vapors that are evolved during the proc- 
ess- When no more smoke is observed, 
the operation is finished. The residuum 
in the vessels is then washed several times 
in boiling water to extract the salts con- 
tained therein and finally is reduced to 
the proper degree of fineness by grinding 
on a porphyry. 

Paris Green. — Emerald or Paris green 
is rather permanent to light, but must 
not be mixed with pigments containing 
sulphur, because of the tendency to 
blacken when so mixed. It will not re- 
sist acids, ammonia, and caustics. 

PIGMENT PAPER: 

See Photography. 

PILE OINTMENTS. 

I. — “Extract*' witch- 


hazel 2 fluidounces 

Lanum 2 ounces 

Petrolatum 6 ounces 

Glycerine 4 fluidounces 

Tannic acid 1 drachm 

Powdered opium. 1 drachm 

11 . — Tannic acid. ..... 20 grains 

Bismuth s u b n i - 

trate 1 drach m 

Powdered opium. 10 grains 

Lanum 3 drachms 

Petrolatum 5 drachms 


PINE SYRUP: 

See Essences and Extracts. 

PINEAPPLE ESSENCE: 

See Essences and Extracts. 

PINEAPPLE LEMONADE: 

See Beverages. 

PIUG PONG FRAPPf: 

See Beverages, under Lemonade^. 

PINS OF WATCHES: 

See Watchmakers’ Formulas. 

PINION ALLOY: 

See Watchmakers* Formulas. 


PINE S^VE: 

See Ointments. 

PINKEYE: 

See Veterinary Formulas. 

PIPE- JOINT CEMENT: 

See Cement. 

PIPE LEAKS: 

See Leaks. 

PLANT PARASITES: 

A spray which will destroy most plant 
parasites can be made as follows: Dis- 
solve 6 pounds of copper sulphate, 6 
pounds quicklime in 50 gallons of water. 
You can use this spray on pear, apple 
and cherry trees with good results. 

PLANTS: 

Temperature of Water for Watering 
Plants. — Experiments were made sev- 
eral years ago at the Wisconsin Agri- 
cultural Experiment Station to determine 
whether cold water was detrimental to 
plants. Plants were grown under glass 
and in the open field, and in all cases 
the results were similar. Thus, coleus 
planted in lots of equal size and vigor 
were watered with water at 35®, 50®, 65®, 
and 86® F. At the end of 60 days it was 
impossible to note any difference, and 
when the experiment was repeated with 
water at 32®, 40®, 70®, and 100® F., the 
result was the same. Beans watered with 
water at 32®, 40®, 70®, and 100® F.. were 
equally vigorous; in fact, water at 32® 
and 40® F. gave the best results. Lettuce 
watered with water at 32® F. yielded 
slightly more than the other lots. From 
these experiments it was concluded that 
for vegetable and flowering plants com- 
monly grown under glass, ordinary well 
or spring water may be used freely at 
any time of the year without warming. 

PL^ PRESERVATIVES: 

Sec Flowers. 

Plaster 

(See also Gypsum.) 

Therapeutic Grouping of Medicinal 
Plasters. — The vehicle for medicated 
plasters requires some other attribute 
than simply adhesiveness. From a study 
of the therapy of plasters thev may be 
put in three groups, similarly to the 
ointments with reference to their general 
therapeutic uses, which also governs the 
selection of the respective vehicles. 

1. — Epidermatic: Supportive, protec- 
tive, antiseptic, counter-irritant, vesi- 
cant. Vehicle: Rubber or any suito \>le 
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adhesive. Oflicml plasters: Emp. ad- 
hesivum, E. capsici. 

2. — Endermatic: Anodyne, astrin- 
gent, alterative, resolvent, sedative, 
stimulant. Vehicle: Oleatcs or lead 
plaster, sometimes with rosins or gum 
rosins. Official plasters: Einp. BeUic^ 
donnse, E. opii, E. plumbi, £. saponis. 

3. — Diadermatic: For constitutional 
or systemic effects. Vehicle: Lanolin 
or plaster' mu 11. Official plasters: Emp. 
hydrargyri. 

Methods of Preparing Rubber Plas* 
ters.—Mechanic Roller Press^e Method. 
— This method of incorporating the rub- 
ber with certain substances to give it the 
necessary body to serve as a venicle is at 
present the only one employed. But since 
it requires the use of the heaviest ma- 
chinery — some of the apparatus weighing 
many tons — and enormous steam power, 
iU application for pharmaceutical pur- 
poses IS out of the question. 

As is well known, the process consists 
in: 1. Purification of the rubber by 

mascerating and pressing it and re- 
moving foreign impurities by elutriating 
it with water. 2. Forming a homoge- 
neous mass of the dried purified rubber 
by working it on heated revolving rollers 
and incorporating sufficient quantities of 
arris powder and oleoresins. 3. In- 
corporating the medicinal agent, i. e., 
belladonna extract, with the rubber mass 
by working it on warrmed revolving rollers. 

4. Spreading the prepared plaster. 

Solution in Volatile Solvents. — This 
process has been recommended from 
ume to time, the principal objection 
being the use of so relatively large quan- 
tities of inflammable solvents. 

The German Pharmacopoeia Method. — 
The following is the formula used for 
many years in Germany: Emplastrum 
adhesivum: Lead plaster, waterfree, 40 

{ >arts; petrolatum, 2.5 parts; liquid petro- 
atum, 2.5 parts, are melted together, and 
to the mixture add rosin, 35 parts; dam- 
mar, 10 parts, previously melted. To the 
warm mixture is added caoutchouc, 10 
parts; dissolved in benzine, 75 parts, and 
the mixture stirred on the water-bath 
until all the benzine is lost by evapora- 
tion. 

The Coleplastrum adhesivum of the 
Austrian Society is still more complex, 
the formula containing the following: 
Rosin oil, empyreumatic, 150 parts; co- 
paiba, 100 parts; rosin, 100 parts; lard, 
5Q parts; wax, 30 parts; dissolved in ether, 
1,200 parts, in which caout'shouc, 260 
parts, has been previously dissolved; to this 


is then added orris powder, 220 parts; sail* 
darac, 50 parts; ether, 400 parts. The 
mixture, when uniform, is spread on 
cloth. 

Solution of Rubber in Fixed Solvent: 
Petrolatum and Incorporation with Lead 
Aeetete. — India rubber dissolves, though 
with difliculty, in petrolatum. The heat 
required to melt the rubber being com- 
paratively high, usually considerably 
more than 212" F., as stated in the 
U. S. P., it is necessary to melt the rubber 
first and then add the petrolatum, in 
order to avoid subjecting the latter to the 
higher temperature. The mixture of 
equal parts of rubber and petrolatum is 
of a soft jelly consistence, not especially 
adhesive, but when incorporated witn 
the lead oleate furnishes a very adhesive 
plaster. While at first 5 per cent of each 
rubber and petrolatum was used, it has 
been found that the petrolatum would 
melt and exude arouna the edges of the 
plaster when applied to the skin, and the 
quantity was tiierefore reduced to 2 per 
cent of each. This mass affords a plas- 
ter which is readily adhesive to the body, 
docs not run nor become too soft. Plas- 
ters spread on cloth have been kept for 
months exposed to the sun in the sum* 
mer weather without losing their stabil- 
ity or permanency. 

The lead oleate made by the inter- 
action of hot solution of soap and lead 
acetate, thoroughly washed with hot 
water, and freed from water by working 
the precipitated oleate on a hot tile, is 
much to be preferred to the lead plaster 
made by the present ofRcial process. The 
time-honored method of boiling litharge, 
olive oil, and water is for the requirements 
of the pharmacists inost tedious and un- 
satisfactory. Since in the beginning of 
the process, at least, a temperature highe 4 
than that of 212" F. is reauired, the water 
bath cannot be employed, and in the 
sence of this limiting device the product is 
usually **sco relied.’* When the steam bath 
under pressure can be used this objection 
does not apply. But the boiling process 
requires from 3 to 4 hours, with more or 
less attention, while the precipitation 
method does not take over half an hour. 
Besides, true litharge is diflicult to ob- 
tain, and any other kind will produce un- 
satisfactory results. 

The following is the process employed: 

Lead oleate (Emplastrum plumbi): 
Soap, granular and 

dried. 100 parts 

Lead acetate 00 paits 

Distilled water, a auificient 
tity. 
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Dissolve the soap in 850 parts hot i 
distilled vrater and strain the solution. , 
Dissolve the lead acetate in 250 parts 
hot distilled water and filter the solution 
while hot into the warm soap aolution» 
stirring constantly. When tne precipi- 
tate ^ich has formed has separated, 
decant the liquid and wash the precipi- 
tate thoroughly with hot water. Remove 
the precipitate, let it drain, free from 
water completely by kneading it on a warm 
slab, form it into rolls, wrap in paraffine 
paper, and preserve in tightly closed con- 
tainers . 

Emplastrum adhesivum: 

Rubber, cut in small 

pieces 20 parts 

Petrolatum 20 parts 

Lead plaster OGO parts 

Melt the rubber at a temperature not 
exceedinj^ 302® F., add the petrolatum, 
and continue the heat until the rubber 
is dissolved. Add the lead plaster to 
the hot mixture, continue the neat until 
it becomes liouid; then let it cool and 
stir until it stiffens. 

Court Plaster or Sticking Plaster. — 1. 
--Brush silk over with a solution of isin- 
glass, in spirits or warm water, dry and 
repeat several times. For the last ap- 
plication Apply several coats of balsam 
of Peru. Tnis is used to close cuts or 
wounds, by warming and applying it. 
It does not wash off until the skin par- 
tially heals. 

II. — Isinglass, 1 part; water, 10 parts; 
dissolve, strain the solution, and gradu- 
ally add to it of tincture of benzoin, 2 

arts; apply this mixture gently warmed, 

y means of a camel’s-hair brush, to the 
surface of silk or sarcenet, stretched on a 
frame, and allow each coating to dr^ 
before applying the next one, the appli- 
cation being repeated as often as neces- 
sary; lastly, give the prepared surface a 
coating of tincture of ht^nzoin or tincture 
of balsam of Peru. Some manufacturers 
apply this to the unprepared side of tlie 
plaster, and others adu to the tincture 
a few drops of essence of ambergris or 
essence of musk. 

III. (Deschamps). — A piece of fine 
muslin, linen, or silk is fastened to a flat 
board, ahd a thin coating of smooth, 
strained flour paste is given to it; over 
this, when dry, two coats of colorless 
gelatin, made into size with water, 
ejuantity sufficient, are applied warm. 
Said to be superior to the ordinary court 
plaster. 

Colonng of Modeling Plaster. — I. — If 
burnt gypsum is stirred up with watercon- 


taining formaldehyde and with a little 
alkali, and the (quantity of water necessuy 
for the induration of the plaster contain- 
ing in solution a reducible metallic salt ia 
acided thereto, a plaster mass o^erfectly 
uniform coloring is obtained. Tne hard- 
ening of the plaster is not affected there- 
by. According to the concentration of 
the metallic salt solutions and the choice 
of the salts, the most varying shades of 
color, as black, red, brown, violet, pearl 
ray, and bronze may be produced, 
'he color effect may be enhanced by 
the addition of certain colors. For the 
production of a gray-colored gypsum 
mass, for example, the mode of pro- 
cedure is as follows: Stir 15 drachms of 
plaster with one-fourth its weight of 
water, containing a few drops of formal- 
dchytle and a little soda lye and add 10 
drops of a one-tenth normal silver solu- 
tion, which has previously been mixed 
with the amount of water necessary for 
hardening the gypsum. ^J'hc mass will 
immediately upon mixing a^sume a 

F earl-gray shaJe, uniform throughout. 

n order to produce red or copner-like, 
black or bronze-like shades, gold salts, 
copper salts or silver salts, bismuth 
salts or lead salts, singly or mixed, are 
used. Naturally, these colorings admit 
of a large nuiuhcr of inodificatioiis. In 
lieu of formaldehyde other n^ducing 
agents may be employed, such as solu- 
tions of sulphurous acid or hydrogen 
peroxide witn a little alkali. Metals in 
the elementary state may likewise be 
made use of, e. g., iron, which, stirred 
with a little copper solution and plaster, 
produces a brown mass excelling in 
special hardness, etc. This process of 
coloring plaster is distinguished from the 
former methods in that tlie coloration is 
caused by metals in the nascrent state and 
that a very fine division is obtained. The 
advantage of the dyeing method consists 
in that colorings can be produced with 
slight quantities of a salt; besides, the 
fine contours of the figures are in no way 
affected by this manner of coloring, and 
another notable advantage lies in the 
mass being colored througnout, whereby 
a great durability of the color againsi 
outside actions is assured. Thus a peel- 
ing off of the color or other way of be- 
coming detached, such as by rubbing off, 
is entirely excluded. 

II. — Frequently, in order to obtain 
colored plaster objects, ocher or pow- 
dered colors are mixed with the plaster. 
This method leaves much to be desired, 
because the mixture is not always per- 
fect, and instead of the expected uniform 
color, blotches appear, llere ii a more 
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certain recipe: Boil brazil wood, log- 
wood, or jreliow wood, in water, according 
to the desired color, or use extracts of the 
woods. When the dye is cold mix it with 
the plaster. The dye must be passed 
through a. cloth before use. One may 
also immerse the plaster articles, medals, 
etc., in this dye, but in this case they 
must be left for some time and the oper- 
ation repeated several times. 

Treatment of Fresh Plaster. — Freshly 

lastered cement surfaces on walls may 

e treated as follows: 

The freshly plastered surface first 
remains without any icoating for about 
14 days; then it is coated with a mixture 
of 50 parts water and 10 parts ammonia 
carbonate dissolved in hot water; leave 
this coat alone for a day, paint it again 
and wait until the cement has taken on 
a uniform gray color, which takes place 
as a rule in IS to 14 days. Then prime 
the surface thus obtained with pure var^ 
nish and finish the coating, after drying, 
with ordinary varnish paint or turpentine 
paint. 

Plaster for Foundry Models. — Gum 
lac, 1 part; wood spirit, 2 parls; lamp- 
black in sufficient quantity to dye. 

Plaster from Spent Gas Lime. — Spent 
lime from gas purifiers, in which the sul- 
phur has been converted into calcium 
sulphate, by exposure to weather, if 
necessary, is mixed with clay rich in 
alumina. The mixture is powdered, 
formed into balls or blocks with water, 
and calcined at a temperature below 
that at which the setting qualities of cal- 
cium sulphate are destroyed. Slaked 
lime, clay, and sand are added to the 
calcined product, and the whole is finely 
powdered. 

Plaster Mold. — Nearly all fine grades 
of metals can be cast in plaster molds, 
provided only a few pieces of the cast- 
ings are wanted. Dental plaster should 
be used, with about one-half of short 
asbestos. Mix the two well together, 
md fdfen the mold is complete let it dry 
in a warm^ place for several days, or until 
all the moisture is excluded. If the mold 
is of considerable thickness it will answer 
the purpose better. When ready for 
casting, the plaster mold should be 
warmed, and smoked over a gas light; 
then the metal should be poured in, in as 
cool a state as it will run. 

Cleaning of Statuettes and Other 
Plaster Objects. — Nothing takes the dust 
more freely than plaster obj'ects, more or 
•ess artistic, which are the modest orna- 
ments of our dwellings. They rapidly 


contract a yellow-gray color, of un pleas* 
ant appearance. Here is a practical 
method for restoring the whiteness: 
Take finely powdered starch, quite 
white, and mahe a thick paste with hot 
water. Apply, when still hot, with a 
flexible spatula or a bx ush'on the plaster 
object. The layer should be quite thick. 
Let it dry slowly. On d^ing, the 
starch will split and scale off. All the 
soiled parts of the plaster will adher^ 
and be drawn off with the scales. Thk 
method of cleaning does not detract from 
the fineness of the model. 

Hardenix^ and Tougheni^ Plaster 
of Paris. — L — Plaster of Paris at tiines 
sets too rapidly; therefore the following 
recipe for toughening and delaying dry- 
ing will be useful. To calcined paster 
of Paris add 4 per cent of its weight of 
owdered marshmallow root, whiem will 
eep it from setting for about an hour, 
and augment its hardness when set, or 
double the quantity of marshmallow 
root powder, and the plaster will become 
very firm, and may oe worked 2 or 3 
hours after mixing, and may be carved 
and polished when hard. It is essential 
that these powders, which are of different 
densities and specific gravities, should be 
thoroughly mixed, and the plaster of 
Paris be quite fresh, and it must be 
passed through fine hair sieves to ensure 
its being an impalpable powder. To 
ensure tnorough mixing, pass the com- 
bined powders through tne hair sieve 
three times. Make up with water suffi- 
cient for the required model or models. 
Should any of the powder be left over it 
may be kept by being put in an air-tight 
box and placecf in a warm room. 

The marshmallow root powder may 
be replaced by dextrin, gum arabic, or 
glue. The material treated is suitable 
while yet in a soft state, for rolling, glass- 
tube developing, making plates, etc. 

II. — Plaster of Paris may be caused to 
set more ouickly if some alum be dis- 
solved in the water used for rendering it 
plastic. If the gypsum is first moistened 
with a solution of alum and then again 
burned, the resulting compound sets very 

S uickly and becomes as hard as marble. 

orax may be similarly emplcy^. The 
objects may also be be treated with a solu- 
tion of caustic baiyta. But it has been 
found that no matter how deep this pen- 
etrates, the baryta is again drawn 
toward the surface when the water 
evaporates, a portion efflorescing on the 
outside, and only a thin layer remaining 
in the outer shell, where it is converted 
into carbonate. This at the same time 
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stops up the pores, rendering it impos- 
sible to repeat the operation. It was 
later found that the whole mass of the 
cast might be hardened by applying to it 
with a brush made of ^ass bristles, a hot 
solution of baryta. To prevent sepa- 
ration of the crystallized baryta at the 
surface, the objo^t must be raised to a 
temperature of 140® to 175® F. To pro- 
duce good results, however, it is neces- 
sary to add to the plaster before casting 
certain substances with which the baryta 
can combine. These are silicic acid in 
some form, or the sulphates of zinc, 
magnesium, copper, iron, aluminum, 
etc. With some of these the resulting 
object may be colored. As it is, how- 
ever, difficult to insure the production of 
uniform tint, it is better when employing 
salts producing color, to mix the plaster 
with about 5 per cent of quicklime, or, 
better, to render it plastic with milk of 
lime, and then to soak the object in a 
solution of metallic sulphate. 

Preservation of Plaster Casts. — Upon 
complete drying, small objects are laid 
for a short while in celluloid varnish of 4 
per cent, while large articles are painted 
with it, from the top downward, using a 
soft brush. Articles set up outside and 
exposed to the weather are not protected 
by this treatment, while others can be 
readily washed off and cleaned with 
water. To cover 100 square feet of 
surface, IJ pints of celluloid varnish are 
required. 

To Arrest the Setting or Plaster of 
Paris. — Citric acid will delay the setting 
of plaster of Paris for several hours. One 
ounce of acid, at a cost of about 5 cents, 
will be sufficient to delay the setting of 
100 pounds of plaster of Paris for ^ or 3 
hours. Dissolve the acid in the wa'er 
before mixing the plaster. 

Weatherproofing Casts. — I. — Bro- 
thauer’s method of preparing planter of 
Paris casts for resisting the action of the 
weather is as follows: Slake 1 part of 
finely pulverized lime to a paste, then mix 
gypsum with limewater and inliinatcly 
mix both. From the compound thus 
prepared the figures are cast. When 

f )ertect!y dry they are painted with hot 
inseed oil, repeating the operation sev- 
eral times, then with linseed-oil varnish, 
and finally with white oil paint. Stat- 
ues, etc., prepared in this way have been 
constanUy exposed to the action of the 
weather for 4 years without suffering any 
change. 

II. — Jacobsen t)repares casts which 
retain no dust, and can be washed with 


lukewarm soap water by immersing 
them or throwing upon them in a fine 
spray a hot solution of a soap prepared 
from stearic acid and soda lye in ten 
times its quantity, by weight, of hot 
water. 

Reproduction of Plaster Originals. — 
This new process consists in making a 
plaster mold over the original in the 
usual manner. After the solidification 
of the plaster the mass of the original is 
removed, as usual, by cutting out and 
rinsing out. The casting mobl thus 
obtained is next filled out with a ceramic 
mass consisting of gypsum, 1 part; pow- 
dered porcelain, 5 parts; and flux, 1 part. 
After the mass has hardened it is baked 
in the mold. This renders the latter 
brittle and it falls apart on moistening 
with water while the infusion remains as 
a firm body, which presents all the de- 
tails of the original in a true manner. 

PLASTIC WOOD: 

Xylol 1 quart 

Acetone pints 

Ethyl acetate ... 1 pint 

Castor oil . . 6 drams 

Celluloid IV 2 pounds 

avoirdupois 

Wood flour Enough 

Mix first three items, add castor oil 
and the celluloid, allow the celluloid to 
dissolve. Then add enough wood flour to 
make a thick paste. If too thick then 
thin with xylol. Keep solvents away 
from open flame as they are very inflam- 
mable. Keep in cans, so as not to 
evaporate. 

When plastic wood has been kept for 
a long time it hardens. To soften it 
again add a little acetone and replace 
cover on can. 

Plating 

The plating of metal surfaces is ac- 
complisned in four different ways: (1) 
By oxidation, usually involving dipping 
in an acid bath; (2) by^ electrodeposition, 
involving suspension in a metallic solu- 
tion, through which an electric current is 
assed; (3) by applying a paste that is 
xed, as by burning in; (4) by pouring 
on molten plating metal and rolling. For 
convenience the methods of plating are 
arbitrarily classified below under the fol- 
lowing headings: 

1. Bronzing. 

2. Coloring of Metals. 

3. Electroaeposition Processes. 

4 . Gilding and Gold-Plating. 
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5. Oxidizing Processes. 

6. Patina (Kidizing Processes. 

7. Platinizing. 

8. Silvering and Silver-Plating. 

9. Tinned Lead-Plating. 

10. Various Recipes. 

BRONZING: 

Art Bronzes. — These are bronzes of 
differenl tints, showing a great variety 
according to the taste and fancy of the 
operator. 

1. — After imparting to an object a 
coating of vert antique, it is brusned to 
remove the verdigris, and another coat 
is applied with flie following mixture: 
Vinegar, 1,000 parts, by weight; pow- 
dered bloodstone, 126 parts, by weight; 
plumbago, 25 parts, by weight. Finish 
with a waxed brush and a coat of white 
varnish. 

11. — Cover the object with a mixture 
of vinegar, 1,000 parts, by weight; pow- 
dered bloodstone, 125 parts, by weight; 
pluir.biigo, 2.') parts, by weight; sal am- 
moniac, 32 parts, by weight; ammonia, 
32 parts, by ^yeight; sea salt, 32 parts, by 
weight. Finish as above. 

Antique Bronzes. — in order to give 
new bronze castings the appearance and 
patina of old bronze, various composi- 
tions are employed, of which the follow- 
ing arc the nriiicipal ones: 

I. — Vert Antique: Vinegar, 1,000 
pails, by weiglA; copper sulphate, 16 
parts, by weight; sea salt, 32 parts, by 
weight, sal aninioiiiac, 32 parts, by 
W('ight: iroiinlain green (Sanders green), 
70 parts, uy weight; chrome yellow, 30 
parts, by weight; ammonia, 32 parts, by 
weight. 

II. — Vert Antique. Vinew, 1,000 
parts, by weight; OoppcT sulphate* 1C 
parts, by wei^^t; sea salt, 82 parts, by 
weight; sal aromouiac 32 parts, by 
weight: nioiiritain green, 70 parts, by 
weight; ammonia, 32 parts, by wci<»ht. 

III. — Dark Vert Aiiticiiie: To obtain 
darker vert antique, add u little plum- 
bago to the preceding mixtures. 

IV. — Vinegar, 1,000 parts, by weignt; 
sal ammoniac, 8 parts, by w'eigfit; potas- 
sium biuxalate, 1 part, by weight. 

Brass Bronzing.-—!. — Immerse the 
articles, f'-eea from dirt and grease, into a 
cold sol ip ion of 10 parts of potassium 
perniaiiganate, 50 parls of iron sulphate, 
5 parts of hydrochloric acid, in 1,000 
parts of water. I^t remain 30 seconds; 
then withdraw, rinse olF, and drv in fine, 
?oft sawdust, it the artHes have be- 


come too dark, or if a reddish-brow* 
color be desired, immerse for about 
minute into a warm (60® C. or 140® F, 
solution of chromic acid, 10 parts; hj 
drochloric acid, 10 parts; potassium per 
manganate, 10 parts; iron sulphate, 50 
parts; water, 1,000 ^arts. ^ Treat as be- 
fore. If the latter solution alone be 
used the prod jct will be a brighter dark 
yellow or reddish-brown color. By heat- 
ing in a drying oven the tone of the 
colors is improved. 

II. — Rouge, with a little chloride of 

E latinum and water, will form a choco- 
ite brown of considerable depth of tone 
and is exceedingly applicable to brass 
surfaces which are to resemble a copper 
bronze. 

Copper Bronzing. — I. — After cleaning 
the pieces, a mixture made as follows is 
passed over them with a brush: Castor 
oil, 20 parts; alcohol, 80 parts; soft 
soap, 40 parts; water, 40 parts. The day 
after application, the piece has become 
bronzed; and if the time is prolonged, 
the tint will change. Thus, an affinity 
of shades agreeable to the eye can be 
procured. The piece is dried in hot saw- 
dust, and colorless varnish with large ad- 
dition of alcohol is passed over it. This 
formula for bronzing galvanic apparatus 
imparts any shade desired, from Bar- 
bodienne bronze to antique green, pro- 
vided the liquid remains for some time 
in contact with the copper. 

II. — Acetate of copper, 6 parts; sal 
ammoniac, 7 parts; acetic acid, 1 part: 
distilled water, 100 parts. Dissolve ah 
in water in an earthen or porcelain vessel. 
Place on the fire and heat sliphtly; next, 
with a brush give the objects to be 
bronzed 2 or 3 coats, according to the 
shade <lesircd. It is neces.sary that eacli 
coat be thoroughly dry before applying 
another. 

Bronzing of Gas Fixtures. — Gas fix- 
tures whi^ have become dirty or tar- 
nished from use may be improved in 
appearance by painting witii broni.e 
paint and then, if a still better finish is 
required, varnishing after the paint is 
thoroughly dry with some light-colored 
varnish that will give a bard and brilliant 
coating. 

If the bronze paint is made up with 
ordinary varnish it is liable to become 
discolored from acid which may be 
present in the varnish. ^ One method 
proposed for obviating tliis is to mix the 
varnish with about 5 times its volume of 
spirit of liirpeiitine, ad<l to the mixture 
dried slaked lime in the proportion of 
about 40 graius to the pint* agitate weti 
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tepeKtiiur the egitation several times, and 
finally all lop/inf^ the suspended matter to 
settle and decanting the clear liquid. 
The object of this is, of course, to neu- 
tralize any acid which may be present. 
To determine how effectively this has 
been done, the varnish may be chem- 
ically tested. 

Iron Bronzing. — I. — The surface of a 
casting previously cleaned and polished 
is evenly painted with a vegetable oil, 
e. p., olive oil, and then well heated, care 
being taken that the temperatuie does 
not rise to a point at which the oil will 
burn. The cast iron absorbs oxygen at 
the moment when the decomposition of 
the oil begins, and a brown layer of oxide 
is formed which adheres firmly to the 
surface and^ which may be vigorously 
polished, giving a bronze-like appearance 
to the surface of the iron. 

II . — To give polished iron the ap- 
pearance of oronze commence bv clean- 
ing the objects, then subject them for 
aTOut fi minutes to the vapor of a mix- 
ture of concentrated hydrochloric and 
nitric acids; then smear them with vase- 
line and heat them until the vaseline be- 

E ins to decompose. The result is a fine 
ronzing. 

Liquid for Bronze Powder.— -Take « 
ounces gum aniini and dissolve in A pint 
linseed oil by adding gradually while the 
oil is being heated. Boil, strain, and 
dilute with turpentine. 

Bronzing Metals. — 1. — The following 
composition is recommended for bronz- 
ing metal objeetj exposed to the air: 
Mix about equal parts of siccative, recti- 
fied oil of turpentine, caoutchouc oil, and 
dammar varnish, and apply this com- 
position on the objects, using a brush. 
This bronze has been found to resist the 
influences of the weather. 

II. — Cover the objeo' ^ with alight layer 
of linseed oil, and then heat over a coal 
fire, prolonging the heat until the de- 
sired shade is reached. 

III. — Expose the objects to be bronzed 
for about 5 minutes to the vapors of a 
bath composed of 50 parts of nitric acid 
and 50 parts of concentrated hydro- 
chloric acid. Then rub the articles with 
vaseline and heat until the vaseline is 
decomposed. The objects to be bronzed 
must aWays be perfectly polished. 

IV. — To bronze iron articles they 
should be laid in highly heated coal dust; 
the articles must be covered up in the 
glowing dust, and the heat must be the 
same tbrougbout. The iron turns at 


first yellow, then blue, and finally rather 
black. Withdraw the objects when they 
have attained the blue shade or the blacK 
color; then while they are still hot, rub 
them with • wad charged with tallow. 

V. — For electrolytic bronzing of 
metals the baths employed differ from 
the brass baths only in that they contain 
tin in solution instead of zinc. Accord- 
ing to Eisner,^ dissolve 70 parts, by 
weight, of cupric sulphate in 1,000 parts 
of water and add a solution of 8 parts of 
stannic chloride in caustic lye. For a 
positive pole plate put in a bronze plate. 
The batli works at ordinary tempera- 
ture. 

VI. — A good bath consists of 10 parts 
of potash, g parts of cupric chloride, 1 
part of tin salt. 1 part of cyanide of potas- 
sium dissolved in 100 parts of water. 

VII. — ^Miz a solution of 82 parts of 
copper sulphate in 600 parts of water 
with 64 parts of cyanide of potassium. 
After the solution has become clear, add 
4 to 6 parts of stannic chloride dissolved 
in potash lye. 

VIII. — Precipitate all soda from a 
solution of blue vitriol by phosphate of 
sodium, wash the precipitate well, and 
dissolve in a concentrated solution of 
pyrophosphate of copper. Also, satu- 
rate a solution of the same salt with tin 
salt. Of both solutions add enough in 
such proportion to a solution of 50 parts, 
by weight, of pyrophosphate of sodium in 
1,000 parts of water until the solution 
appears clear and of the desired color. 
A cast bronze plate serves as an anode. 
From time to time a little soda, or if the 
precipitate turns out too pale, copper so- 
lution should be added. 

Tin Bronzing. — The pieces are well 
washed and all grease removed; next 
plunged into a solution of copperas 
(green vitriol), 1 part; sulphate, 1 part; 
water, 20 parts. When dry they are 
plunged again into a bath composed of 
verdigris, 4 parts; dissolved in distilled 
wine vinegar, 11 parts. Wash, dry, and 
polish with English red. 

Zinc Bronzing. — The zinc article must 
be first electro-coppered before proceed- 
ing to the bronzing. The process used 
is always the same; the different shades 
are, however, too numerous to cover all of 
them in one explanation. The bronzing 
of zinc clocks is most frequently done on 
a brown ground, by mixing graphite, 
lampblack, and sanguine stirred in water 
in which a little Flanders Dutch glue is 
dissolved. The application is made by 
means of a brush. When it is dry a 



568 


PLATING 


spirit varnish is applied; next, before the 
varnish is perfectly dry, a little powdered 
bronze or sanguine or powdered bronze 
mixed with sanguine or with graphite, 
according to the desired shades. For 
green bronze, mix green sanders with 
chrome yellow stirred with spirit in 
which a little varnish is put. Wlien the 
bronzing is dry, put on the varnish and 
the powdered bronze as above described. 
After all has dried, pass the brush over a 
piece of wax, then over the bronzed 
article, being careful to charge the brush 
frequently with wax. 

COLORING OF METALS: 

Direct Coloration of Iron and Steel by 
Cupric Selenite. — Iron precipitates cop- 
per and selenium from their salts. Im- 
mersed in a solution of cupric selenite, 
acidulated with a few drops of nitric acid, 
it precipitates these two metals on its sur- 
face in the form of a dull black deposit, 
but slightly adherent. But, if the object 
is washed with water, then with alcohol, 
and rapidly dried over a gas burner, the 
deposit becomes adherent. If rubbed 
with a cloth, this deposit turns a blue 
black or a brilliant black, according to 
the composition of the bath. 

The selenite of copper is a greenish 
salt insoluble in water, and but slightly 
soluble in water acidulated with nitric or 
sulphuric acid. It is preferable to mix a 
solution of cupric sulphate with a solu- 
tion of selenious acid, and to acidulate 
with nitric acid, in order to prevent the 
precipitation of the selenite of copper. 

This process, originated by Paul Mal- 
herbe, is quite convenient for blackening 
or bluing small objects of iron or steel, 
such as metallic pens or other small 
pieces. It does not succeed so well for 
objects of cast iron; and the selenious 
acid is costly, which is an obstacle to its 
enmloyment on large metallic surfaces. 

The baths are quickly impoverished, 
for insoluble yellow selenite of iron is 
deposited. 

Brilliant Black Coloration. — Selenious 
acid, 6 parts; cupric sulphate, 10 parts; 
water, 1,000 parts; nitric acid, 4 to 6 pai^. 

Blue-Black Coloration. — Selenious acid, 
10 parts; cupric sulphate, 10 parts; water, 
1,00Q ^ts; nitric acid, 4 to 6 parts. 

By immersing the object for a short 
time the surface of the metal can be col- 
ored in succession yellow, rose, purple, 
violet and blue. 

Coloration of Copper and Brass with 
Cupric Selenite.— ^vy ben an object of 
copper or brass is immersed in a solution 
of selenite of copper acidulated with 


nitric acid, the following colors are ob- 
tained, according to the time of the im- 
mersion: Yellow, orange, rose, purple, 
violet, and blue, which is the last color 
which can be obtained. In general, the 
solution should be slightly acid; other- 
wise the color is fugacious and punctate. 

a. 5. 

Selenious acid 6.5 ^.9 parts 

Sulphate of 

copper 12.5 20.0 parts 

Nitric acid 2.0 2.5 parts 

Water 1,000.0 T,000.0 parts 

Production of Rainbow Colors on 
Metals (iron, copper, brass, zinc, etc.] — 
I. — The following process of irisation 
is due to Puscher. It allows of covering 
the metals with a thick layer of metallic 
sulphide, similar to that met with in na- 
ture — in galena, for example. 

These compounds are quite solid and 
are not attacked by concentrated acids 
and alkalies, while dilute reagents are 
without action. In 5 minutes thousands 
of objects of brass can be colored with 
the brightest hues. If they have been 

S reviously cleaned chemically, the colors 
eposited on the surface adhere with such 
strength that they can be worked with 
the burnisher. 

Forty-five parts of sodium hyposulphite 
are dissolved in 500 parts of water; a 
solution of 15 parts of neutral acetate of 
lead in 500 parts of water is poured in. 
The clear mixture, which is composed of 
a double salt of hyposulphite of lead and 
fci sodium, possesses, when heated to 212® 
F the property of decomposing slowly 
and of depositing brown nakes of lead 
sulphide. If an article of gold, silver, 
copper brass, tombac, iron, or zinc is 
put into this bath while the precipitation 
IS taking place, the object will be covered 
with a nlm of lead sulphide, which will 
give varied and brilliant colors, according 
to 'c. tUickness. For a uniform colora- 
tion, it is necessary that the pieces should 
be heated quite uniformly. However, 
iron assumes under this treatment only 
a blue color, and zinc a bronze color. 
On articles of copper the first gold colo^ 
which appears is defect ve. Lead and 
tin are not colored. 

substitutink xor the neutral ^tate 
of lead an eqnuT quantity of cupric sul- 
hate and proceeding in a similar way, 
rass or imitation gold is covered with 
a very beautiful red, succeeded by an 
impeitect green, and finally a magnifi- 
cent brown, with iridescent poin& of 
greenish red. The latter coating is fairly 
permanent. 

Zinc is not colored m this solution, and 
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precipitates in it a quantity of flakes of 
greenish brown (cupric sulphide), but if 
about one-third oi the preceding so- 
lution of lead acetate is added, a solid 
black color is developed, which, when 
covered with ^ a light coating of wax, 

f ains much in intensity and solidity, 
t is also useful to apply a slight coating 
of wax to the other colors. 

TI. — Beautiful designs may be ob- 
tained, imitating marble, with sheets of 
copper plunged into a^ solution of lead, 
thickened by the addition of gum traga- 
canth, and heated to 212® T. After- 
wards they are treated with the ordinary 
lead solution. The compounds of an- 
timony, for example the tartrate of anti- 
mony and potash, afford similar colora- 
tions, but require a longer time for their 
development. The solutions mentioned 
do not change, even after a long period, 
and may be employed several times. 

III. — By mixing a solution of cupric 
sulphate with a solution of sodium hypo- 
sulphite, a double hyposulphite of sodi- 
um and of copper is obtained. 

If in the solution of this double salt an 
article of nickel or of copper, cleaned 
with nitric acid, then with soda, is im- 
mersed. the following colors will appear 
in a few seconds: Brilliant red, green, 
rose, blue, and violet. To isolate a color, 
it is sufficient to take out the object and 
wash it with water. The colors obtained 
on nickel present a moire appearance, 
similar to tnat of silk fabrics. 

IV. — Tin sulphate affords with so- 
dium hyposulphite a double salt, which 
is reduced by heat, with production o^tin 
sulphide. The action of this double 
salt on metallic surfaces is the same as 
that of the double salts of copper and 
lead. Mixed with a solution of cupric 
sulphate, all the colors of the spectrum 
will be readily obtained. 

V. — Coloration of Silver. — The ob- 
jects of copper or brass are first covered 
with a layer of silver, when they are 
dipped in the following solution at the 
temperature of 205° to 212° F.: Water, 
S,000 parts; sodium hyposulphite, 300 
parts; lead acetate, 100 parts. 

VI. — Iron precipitates bismuth from 
its chlorhydric solution. On heating 
this deposit, the colors of the rainbow 
are obtained. 

Coloration by Electrolysis. — I.— Col- 
ored Rings by Electrolysis (Nobili, Bec- 
<^uerel^. — In order to obtain the Nobili 
nngs It is necessary to concentrate the 
current coming from one of the poles of 
the battery through a platinum wire. 


whose point alone is immersed in the 
liquid to be decomposed, while the other 
pole is connected with a plate of metal 
in the same liquid. This plate is placed 
perpendicularly to the direction of the 
wire, and at about 0.04 inches from the 
point. 

Solutions of sulphate of copper, sul- 
phate of zinc, sulphate of manganese, ace- 
tate of lead, acetate of copper, acetate 
of potassium, tartrate of antimony and 
potash, phosphoric acid, oxalic acid, 
carbonate of soda, chloride of manga- 
nese, and manganous acetate, may be em- 
ployed. 

II. — A process, due to M. O. Mathey, 
allows of coloring metals by precipitating 
on their surface a transparent metallic 
peroxide. The phenomenon of electro- 
chemical coloration on metals is the 
same as that which takes place when an 
object of polished steel is exposed to 
heat. It nrst assumes a yellow color, 
from a very thin coating of ferric oxide 
formed on its surface. By continuing 
the heating, this coating of oxide in- 
creases in thickness, and appears red, 
then violet, then blue. Here, the color- 
ation is due to the increase in the thick- 
ness of a thin coatin? of a metallic oxide 
precipitated by an alkaline solution. 

The oxides of lead, tin, zinc, chromium, 
aluminum, molybdenum, tungsten, etc., 
dissolved in potash, may be employed; 
also protoxide of iron, zinc, cadmium, 
cobalt, dissolved in ammonia. 

Lead Solution. — Potash, 400 parts; 
litharge or massicot, 125 parts. Boil 10 
minutes, filter, dilute until the solution 
marks 25° Be. 

Iron Solution. — Dissolve ferrous sul- 
phate in boiling^ water, and preserve 
sheltered from air. When desired for 
use, pour a quantity into a vessel and add 
ammonia until the precipitate is redis- 
solved. This solution, oxidizing rapidly 
in the air, cannot be used for more than 
an hour. 

III. — Electro-chemical coloration suc- 
ceeds very well on metals which are not 
oxidizable, such as gold and platinum, 
but not well on silver. This process is 
employed for coloring watch hands and 
screws. The object is placed at the pos- 
itive pole, under a thickness of II inches 
of the liquid, and the negative electrode 
is brought to the surface of the bath. In 
a few seconds all the colors possible are 
obtained. Generally, a ruby-red lint is 
sought for. 

IV. — Coloration of Nickel. — The 
nickel piece is placed at the positive pole 
in a solution oi lead acetate. A netting 
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01 copper wirei li otffMifed at the nen* 
live pole mocordmc to ihe contours of the 
design, and at a Mort distance from the 
object. The coloration obtained is uni* 
form if the distance of the coppOT wires 
from the object is equal at all points. 

Coloring of Brass. — Iw^(a) Brown 
bronse: Acid solution of nitrate of silver 
and bismuth or nitric add. (6) Light 
bronze: Acid solution of nitrate of sUver 
and of copper, (c) Black: Solution of 
nitrate of copper, in all cases, however, 
the brass is colored black, if after having 
been treated with the acid solution, it is 
placed for a very short time in a solution 
of potassium sulphide, of ammonium 
sulphydrate, or of hydrogen sulphide. 

II. — The brass is immersed in a dilute 
solution of mercurous nitrate; the layer 
of mercury formed on the brass is con- 
verted into black sulphitie, if washed 
several times in potassium sulphide. By 
substituting for the^ potassium sulphide 
the sulphide of antimony or that of ar- 
senic, oeautiful bronze colors are ob- 
tained, varying from light brown to dark 
brown. 

III. — Clean the brass perfectl^y. Af 
lerwards rub with sal ammoniac dissolved 
in vinegar. ^ Strong vinegar, 1,000 parts; 
sal ammoniac, 30 parts; alum, 15 parts; 
arsenious anhydride, 8 parts. 

IV. — A solution of chloride of plati- 
num is employed, which leaves a very 
light coaling of platinum on the metal, 
and the surface is bronzed. A steel tint 
or gray color is obtained, of which the 
shade depends on the mci;.l. If this is 
burnished, it takes u blue or steel gray 
shade, which varies with the duration of 
the chemical action, the concentration, 
and the temperature of the bath, A 
dilute solution of platinum is prepared 
thus: Chloride of platinum, 1 part; water, 
#,000 parts. 

Another solution, more concentrated 
at the temperature of 104'^ F., is kept 
ready. The objects to be bronzed are 
attached to a copper wire and immersed 
for a few seconds in a hot solution of 
tartar, 30 parts to 5,000 parts of water. 
On coming from this oath they are 
washed 2 or 3 times with ordinary water, 
and a last time with distilled water, and 
then put in tho solution of platinum 
chloride, stirring them from time to time. 
When a suitame change of color has 
been secured, the objects are passed to 
the concentrated solution of platinum 
chloride (40®). They are stirred, and 
taken out when the wished-for color has 
been reached. They are then washed 

2 or S times, and dried in wood sawdust 


V^To give to brase a duB bladi 
color, as that used for optical instrumeat^ 
tho metal is cleaned carefully at^ first 
and covered with a very dilute mizt^ 
of neutral nitrate of tin, 1 part; chloride 
of gold, 2 parts. At the end of 10 min- 
tttes this covering b removed with a 
noist brush. If an excess of add lus 
not been employed, the surface of the 
metal will be found to be of a fine dull 
black. 

I'he nitrate of tin is prepared by de- 
composing the chloride of this metal 
with ammonia and afterwards dissolving 
in nitric acid the oxide of tin formed. 

VI. — For obtaining a deposit of bis- 
muth the brass is immersed in a boiling 
bath, prepared by adding 50 to 60 parts of 
bismuth to nitric acid diluted with 1.000 
])arts of water, and containing 32 parts 
of tartaric acid. 

VII. — The electrolysis of a cold solu- 
tion of 25 to 30 parts per 1,000 parts of 
tlie double chloride of bismuth and am- 
monium produces on brass or on coppei 
a brilliant adherent deposit of bi^mu^h, 
whose appearance resembles that of old 
silver. 

Production of Rainbow Hues. — Var- 
ious colors. — 1. — Dissolve tartrate of 
antimony and of potash, 30 parts; tar- 
taric acid, 30 jmrts; water, 1,000 parts. 
Add hydrochloric acid, 90 to 120 parts; 
pulverized antimony, 90 to 120 parts. 
Immerse the object of brass in this boil- 
ing liquid, and it will be covered with a 
film, which, as it thickens, reflects quite a 
series of beautiful tints, first appearing 
iridescent, then the color of gold, copper, 
or violet, and finally of a grayish blue. 
These colors are adherent, and do not 
change in the air. 

II. — The .sulphide of tin may be depos- 
ited on metallic^ surfaces, especially on 
brass, communicating shades varying 
with the thickness of the deposit. For 
this purpose, Puscher prepares the fol- 
lowing solutions: Dissolve tartaric acid, 
20 parts, in water, 1,000 parts; add a 
salt of tin, 20 parts; water, 125 parts. 
Boil the mixture, allow it to repose, and 
filter. Afterwards pour the clear portion 
a little at a time, shaking continually, 
into a solution of hyposulphite of soda, 80 
parts; water, 250 parts. On boiling, sul- 
phide of tin is formed, with precipitation 
of sulphur. On plunging the pieces ol 
brass in the liquid, they are covered 
according to the period of immersiof 
with varied shades, passing from goltl 
yeiiow to red, to crimson, to blue, and 
finally to light brown. 

III. — The metal ia treated with the 
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Wlowtng oompositfon: Solution A.^ 
Colton, well washed, 50 parU: salicylic 
acid, 2 parts, dissolved in sulphuric acid, 
1,000 parts, and bichromate of potash, 
too parts. Solution B. — Brass, 20 
parts; nitric acid, density 1.51, S50 
parts; nitrate of soda, 10 parts. Mix 
the two solutions, and dilute with 1,500 
parts of water. These proportions may 
oe modified according to tne nature of 
the brass to be treated. This prepara* 
tion is spread on the metal, which im* 
mediately changes color. When the 
desired tint is obtained, the piece is 
quickly plunged in an alkaline solution; 
a soda salt, 50 parts; water, 1,000 parts. 
The article is afterwards washed, and 
dried with a piece of cloth. Beautiful 
red tin s are obtained by placing the 
objects between 2 plates, or better yet» 
2 pieces of iron wire-cloth. 

IV. — Put in a flask 100 parts of cupric 
carbonate and 750 parts of ammonia and 
shake. This liauid should be kept in 
well-stoppered Dottles. When it has 
lost its strength, this may be renewed 
bv^ pouring in a little ammonia. The 
oojects to be colored should be well 
cleaned. They are suspended in the 
liquid and moved back and forth. After 
a few minutes of immersion, they are 
washed with water and dried in wood 
sawdust. Generally, a deep-blue color 
is obtained. 

V. — Plunge a sheet of perfectly clean 
brass in a dilute solution of neutral 
acetate of copper, and at the ordinary 
temperature, and in a short time it will 
be found covered with a fine gold yellow. 

VI. — Immerse the brass several times 
In a very dilute solution of cupric chlo- 
ride, and the color will be deadened and 
bronzed a greenish gray. 

A plate of brass neated to 802® P. is 
colored violet by rubbing its surfa^ 
gently with cotton soskecT with cupric 
chloride. 

yil. — On ^ heating brass, perfectly 
polished, until it can be no longer held 
in the hand, and then covering it rapidly 
and uniformly with a solution ot an- 
timony chloride by means of a wad of 
cotton, a fine violet tint is communi- 
cated. 

VIII. — For greenish shades, a bath 
may be made use of, composed of water. 
100 parts; cupric sulphate, 8 parts; sal 
ammoniac, 2 parts. 

IX. — For orange-brown and cinna- 
mon-brown shades: Water, 1,000 parts; 
potassium chlorale, 10 parts; cupric 
i d phalc, 10 parU. 


X. -^For obtaining lore-colored hues^ 
then violet, then blue: Water. 400 parts} 
cupric sulphate, 80 parts; sodium nypo* 
sulphite, 20 parts; cream of tartar, 1C 
parts. 

XI. — For yellow, orange, or rose- 
colored shades, then blue, immerse the 
objects for a longer or shorter time in 
the following batn: Water, 400 parts; 
ammoniacal ferrous sulphate, 20 parts; 
sodium hyposulphite, 40 parts; cupric 
sulphite, SO parts; cream of tartar, 10 
parts. By prolonging the boiling, the 
blue tint gives |uace to yellow, and 
finally to a fine gray. 

XII. — A yellowish brown may be ob* 
tained with water, 50 parts; potassium 
chlorate, 5 parts; nickel carbonate, 2 
parts; nickelous chloride, 5 parts. 

XI II. — A dark brown is obtained with 
water, 50 parts; nickelous chloride, 10 
parts; potassium chlorate, 5 parts. 

XIV. — A yellowish brown is obtained 
with water, 350 parts; a crystallized 
sodium salt, 10 parts; orpiment, 5 parts. 

XV. — Metallic moire is obtained by 
mixing two liquids: (a) Cream of tar- 
tar, 5 parts; cupric sulphate, 5 parts; 
water, 250 parts. (6) Water, 125 parts; 
Sodium hyposulphite, 15 parts. 

XVI. — A beautiful color is formed 
w‘th one of the following baths: (a) 
Water, 140 parts; ammonia, 5 parts: po- 
tassium sulphide, 1 part, {b) Water. 100 
parts; ammonium sulphydrate, 2 parts. 

Bronzing of Brass. — The object is 
boiled with zinc grains and water satu- 
rated with ammoniacal chlorhydrate. A 
little zinc chloride may be added to 
facilitate the operation, which is com- 
pleted as above. 

It may also be terminatea by plunging 
the object in the following solution: 
Water, 2,000 parts; vinegar, 100 partat 
sal ammoniac, 475 parts; pulveriaed 
verdigris, 500 parts. 

ELECTRODEPOSmON PROCESSEa 

The electrodeposition process is tnat 
used in electroplating and electrotyping. 
It consists in preparing a bath in whi^ 
a metal salt is in solution, the articles to 
be plated being suspended so that they 
hang in the solution, but are insulatecl. 
The bath being provided with an anode 
and cathode for the passing of an elec- 
tric current, and the article being con* 
nected with the cathode or negative 
pole, the salts are deposited on its sur- 
face (on the unprotected pt ef itt 
surface), and thus receive * oaati&g s# 
plating of the metal in solution. 
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When a soft metal is deposited upon a 
hard metal or the letter upon a metal 
softer than itself, the exterior metal 
should be polished and not burnished, 
and for this reason: If silver is deposited 
upon lead, for instance, the great pres- 
sure which is required in burnishing to 
produce the necessary polish would cause 
the softer metal to expand, and conse- 
quently a separation of the two metals 
would result. On the other hand, silver 
being softer than steel, if the burnisher 
is applied to silver-coated steel the ex- 
terior metal will expand and separate 
from the subjacent metal. 

Many articles which are to receive 
deposits require to have portions of 
their surfaces topped off, to prevent the 
deposit spreading over those parts; for 
instance, in taking a copy of one side of 
a bronze medallion, the opposite side 
must be coated with some kind of var- 
nish, wax, or fat, to prevent deposition; 
or, in gilding the inside of a cream jug 
which nus been silvered on the outside, 
varnish must be applied all around the 
outer side of the edge, for the same 
reason. For gilding and other hot so- 
lutions, copal varnish is generally used; 
but for cold liquids and common work, 
an ordinary varnish, such as engravers 
use for similar purposes, will do very 
well. In the aosence of other sub- 
stances, a solution of sealing wax, dis- 
solved in naphtha, may be employed. 

Plating of 'Aluminum. — The light 
metal may be plated with almost any 
other metal, but copper is most com- 
monly employed. Two formulas for cop- 
pering aluminum follow: 

I. — Make a bath of cupric sulphate, 
30 parts; cream of tartar, 30 parts; soda, 
25 parts; water, 1,000 parts. After well 
scouring tlie objects to oe coppered, im- 
merse in the bath. The coppering may 
also be eflfected by mems of the battery 
with the following mixture: Sodium phos- 
phate, 50 parts; potassium cyanide, 50 
parts; copper cyanide, 50 parts; distilled 
water, 1,000 parts. 

II. — First clean the aluminum in a 
warm solution of an alkaline carbonate, 
thus making its surface rough and 
porous; next wash it thoroughly in run- 
ning water, and dip it ‘nto a hot solution 
of hydrochloric kcid of about 5 per cent 
strength. Wash it again in clean water, 
and tnen place itin a somewhat concen- 
trated acid solution of copper sulphate, 
until a uniform metallic deposit is 
formed; it is then again thoroughly 
washed and returned to the^ copper sul- 
phate bath, when an electric current is 


passed until a coating of copper of tbf 
required thickness is obtained. 

Brassing. — The following recipe im 
recommended for the bath: Copper ace- 
tate, 50 parts, by weight; dry zinc chlo- 
ride, 25 parts, by weight; crystallized 
sodium sulphite, 250 parts, by weight; 
ammonium carbonate, 35 parts, by 
weight; potassium cyanide, 110 parts, by 
weight. Dissolve in 3,000 parts of water. 

Coppering. — I. — This is the DessolU 
process for the galvanic application of 
copper. The special advantage claimed 
is that strong currents can be used, and 
a deposit obtained of 0.004 inch in 
hours. After having cleaned the object 
to be coppered, with sand or in an acid 
bath, a nrst coat is deposited in an ordi- 
nary electrol vtic bath ; then the object is 
placed in a nnal bath, in which the elec- 
trolyte is projected on the electrode, so 
as to remove all bubbles of gas or other 
impurities tending to attach themselves 
to the surface. The electrolyte employed 
is simply a solution of cupric sulphate in 
very dilute sulphuric acid. For the pre- 
liminary bath tlie double cyanide of potas- 
sium and copper is made use of. 

II. — Those baths which contain cya- 
nide work best, and may be used for all 
metals. The amount of the latter must 
not form too large an excess. The ad*- 
dition of a sulphide is very dangerous. 
It is of advantage that the final bath 
contain an excess of alkali, but only 
as ammonia or ammonium carbonate. 
For a copper salt the acetate is pref- 
erable. According to this, the solution 
A is prepared in the warm, and solution 
B is added with heating. Solution A: 
Neutral copper acetate, 30 parts, by 
weight; crystallized sodium sulphite, 30 
parts, by weight; ammonium carbonate, 
5 part-9, by weight; water, 500 parts, by 
weight. Solution B: Potassium cyanide 
(98 to 99 per cent), 85 parts, by weight; 
and water, 500 parts, by weight. 

Coppering Glass. — I. — Glass vessels 
may be coated with copper by electro- 
lytic process, by simply varnishing the 
outer surface of the vessel, and when the 
varnish is nearly dry, brushing plum- 
bago well over it. A conducting wire is 
then attached to the varnished surface, 
which may be conveniently done by em- 
ploying a small piece of softened gutta 
percha or beeswax, taking care to employ 
the plumbago to the part which unites 
the wire to the pliimbagoed surface. 

II. — Dissolve gutta percha in essence 
of turpentine or benzine; apply a coat of 
the solution on the glass in the places to 
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ke coppered and allow to dry: next rub 
it witn graphite and place in the electric 
bath. The rubber solution is spread 
with a brush. 

Coppering Plaster Models, etc. — Busts 
and similar objects may be coated by 
saturating them with linseed oil, or bet> 
ter, with beeswax, then well blacklead* 
ing, or treating with phosphorous, 

silver and gold solutions, attaching a 
number of guiding wires, connected with 
all the most hollow and distant parts, and 
then immersing them in the sulphate of 
copper solution and causing just suffi- 
cient copper to be deposited upon them, 
by the battery process, to protect them, 
but not to obliterate the fine lines or 
features. 

Coppering Zinc Plate. — The zinc plate 
should first be cleaned with highly di- 
luted hydrochloric acid and the acid 
completely removed with water. Then 
prepare an ammoniacal copper solution 
from 3 parts copper sulphate, 3 parts 
spirits of sal ammoniac, and 50 parts 
water. If possible the zinc articles are 
dipped into this solution or else the sur- 
face is coated a few times quickly and 
uniformly with a flat, soft brush, leaving 
to dry between the cOcats. When suffi- 
cient copper has precipitated on the zinc, 
brush off the object superficially. 

Cobaltizing of Metals. — Following are 
various processes f(»r cobaltizing on cop- 
per or other metals previously coppered: 

1. — Cobalt, 50 parts, by weight; sal am- 
moniac, 25 parts; liquid ammonia, 15 
parts; distilled water, 1,000 parts. Dis- 
solve the cobalt and the sal ammoniac in 
the distilled water, and add the liquid 
ammonia. 

II. — ^Pure potash in alcohol, 50 parts, 
by weight; cobalt chloride, 10 parts; 
distilled water, 1,000 parts. Dissolve 
the cobalt in half the distilled water and 
the potash in the other half and unite the 
two. 

III. — Potassium snlphocyanide, 13 
parts, by weight; cobalt chloride, 10 
parts; pure potash in alcohol, 2 parts; 
distilled water, 1,000 narts. Proceed as 
described above All these baths are 
used hot and require a strong current. 

Nickel Plating with the Battery. — The 
nickel bath is prepared according to the 
following formula: 

I — Nickel and ammo- 
nium sulphate.. . 10 parts 

Boracic acid 4 parts 

Distilled water .... 175 parts 
A sheet of nickel is used as an 
anode. 


Perfect cleanliness of the surface to be 
coated is essential to success. With 
nickel especially is this the case, as traces 
of oxide will cause it to show dark 
streaks. Finger marks will in any case 
render the deposit liable to peel on. 

Cleansing is generally accomplished 
either by boiling in strong solution of 
otassium hydrate, or, wnen possible, 
y heating to redness in a blow-pipe 
flame to burn off any adhesive grease, and 
then soaking in a pickle of dilute sul- 
phuric acid to remove any oxide formed 
during the heating. In either case it is 
necessary to subject the article to a 
process of scratch brushing afterwards; 
that is, long-continued friction with wire 
brushes under water, which not only 
removes any still adhering oxide, but 
renders the surface bright 

To certain metals, as iron, nickel, and 
zinc, metallic deposits do not readily 
adhere. This difficulty is overcome by 
first coating them with copper in a bath 


composed as follows: 

11. — Potassium cyanide. 2 parts 

Copper acetate, in 

crystals 2 parts 

Sodium carbonate, 

in crystals 2 parts 

Sodium bisulphite . . 2 parts 

Water 100 parts 


Moisten the copper acetate with a 
small quantity of water and add the so- 
dium carbonate dissolved in 20 parts of 
water. When reaction is complete, all 
the copper acetate being converted into 
c.Trbonate, add the sodium bisulphite, 
dissolved in another 20 parts of water; 
lastly, add the potassium cyanide, dissolved 
in the remainder of the water. The finished 
product should be a colorless liquid. 

If a dynamo is not available for the 
roduction of a current, a Daniell’s 
attery is to be recommended, and the 
“tank*^' for a small operation may be a 
glass jar. The jar is crossed by copper 
rods in connection with the battery; the 
metal to be deposited is suspended 
from the rod in connection with the posi- 
tive pole, and is called the anode. The 
articles to be coated are suspended by 
thin copper wires from the rod in con- 
nection with the n^ative pole; these 
form the cathode. The worker should 
bear in mind that it is very difficult to 
apply a thick coating of nickel without 
its peeling. 



Replatinff with Battery.— It is wcU 
known to eTpctro-metallyrgists that met- 
als deposited by electricity do not adhere 
so firmly to their kind as to other metals. 
Thus gold will adhere more tenaciously 
to silver, copper, or brass, than it will to 
gold or to a gilt surface, and silver will 
attach itself more closely to copper or 
brass than to a silver-plated surface. 
Consequently, it is the practice to re- 
move, ny stripping or polishing the sil- 
ver from old plated articles before elec- 
troplating them. If this were not done, 
the deposited coating would in all prob- 
ability “strip, as it is termed, when 
the burnisher is applied to it — that is, 
the newly deposited metal would peel 
off the underiying silver. 

Silver Plating. — The term silver de- 
posit designates a coating of silver which 
is deposited upon glass^porcelain, china, 
or other substances. This deposit may 
be made to take the form of any desired 
design, and to the observer it has the ap- 
pearance (in the case of glass) of having 
been melted on. 

Practically all of the plated articles 
are made by painting the design upon 
the glass or otner surface by means of a 
mixture of powdered silver, a flux and a 
liquid to make the mixture in the form 
of a paint so that it may be readily spread 
over the surface. This design is then 
fired in a muffle until the fiux melts and 
causes the silver to become firmly 
attached to Ihe glass. A thin silver 
deposit is thus produced, which is a con- 
ductor of electricity, and upon which any 
thickness of silver deposit may be pro- 
duced by electroplating in the usual cya- 
nide silver-plating bath. 

To be aucMSsful in securing a lasting 
deposit a suitable flux must be used. 
This flux must melt at a lower tempera- 
ture than the glass upon which it is put, 
in order to prevent the softening of the 
articles by tbe necessary heal and the 
accompanying distortion. Second, a 
suitable muffle must be had for firing the 
glass articles upon which the design has 
been painted. Not only must a muffle 
be used in which the heat can be abso- 
lutely controlled, but oue which allows 
the slow cooling of the articles. If this 
is not done they are apt to crack while 
cooling. 

The manufacture of the flux is the 
most critical part of the silver deposit 
process. Witnout a good flux the oper- 
ation will not be a success. This flux is 
frequently called an enamel or frit. 
After a series of experiments it was 
found that the most suitable flux is a 


borate of load. This is easily prepared, 
fuses before the glass softens, and ad- 
heres tenaciously to the glass surface. 

To make it, proceed as follows: Dis- 
solve J pound ot acetate of lead (sugar of 
lead) in 1 quart of water and heat to 
boiling. Dissolve J pound of borax in 
1 quart of hot water and add to the sugar 
of lead solution. Borate of lead follows 
as a white precipitate. This is filtered 
out and washed until free from impuri- 
ties. It is then dried. 

The precipitated borate of lead is then 
melted in a porcelain or clay crucible. 
When in the melted condition it should 
be poured into a basin of cold water. 
This serves to granulate and render it 
easily pulverized. After it has been 
poured into water it is removed and 
dried. Before using in the paint it is 
necessary that this fused borate of lead 
be ground in a mortar as fine as poaaible. 
Unless this is done the deposit will not be 
smooth. 

The silver to be used should be finely 
powdered silver, which can be purchased 
m the same manner as bronze powders. 

The mixture used for painting the de- 
sign upon the glass is composed of 2 
parts of the powdered silver, and 1 part 
of the fused horalc of lead. Place the 
parts in a mortar and add just enough 
oil of lavender to make the ma.ss of a 
paint-like oonsistciioy. The whole is 
then ground with the pestle until it is as 
fine as possible. The amount of oil of 
lavender which is used must not be too 
great, as it will then be found that a 
thick layer cannot be obtained upon the 
glass. 

The glass to be treated mii.st be 
cleaned by scouring with wet pumice 
.stone and wa.shing soda. The glass 
should he rinsed and dried. The design 
is then painted on the glass with a bru^, 
painting as thick as possible and yet 
leaving a smooth, even surface. The 
glass fho\ild be allowed to dry for 24 
Hours, wlien it is ready for firing. 

When placed in the gas muffle, the 
glass should he subjected to a tempera- 
ture of a very low red bent. The borate 
of lead will melt at this temperature, and 
after holding this heat a short time to 
enable the borate of lead to melt and 
attach itself, the muffle is allowed to 
cool. 

After cooling, the articles are removed 
and scratch brushed and placed a 
silver bath for an electro deposit of 
silver of a thickness desired. 

Before the plating the^ glass article is 
dipped into a cyanide dip, or, if found 
necessary, scoured lightly with pumice 
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•tone and cyanide, and then given a dip 
in the customary blue dip or mercury 
solution, so as to quickly covet all parts 
of the surface. It next passes to the 
regular cyanide silver solution, and is 
allowed to remain until the desired de- 
posit is obtained. 

A little potassium cyanide and some 
mono-basic potassium citrate in powder 
form is added from time to time to the 
bath generally used, which is prepared by 
dissolving freshly precipitated silver cya- 
nide in a potassium cyanide solution. 
After .this tne glass is rinsed and dried, 
and may be finished by buffing. 

Steel Plating.-~The following is a 
solution for dipping steel articles before 
electroplating: Nitrate of silver, 1 part; 
nitrate of mercury, 1 part; nitric acid 
(specific gravity, 1.384), 4 parts; water, 
140 parts. The article, free from 
grease, is dipped in the pickle for a 
second or two. 

The following electroplating bath is 
used: Pure crystallized ferrous sulphate, 
40 parts, by weight, and ammonium 
chloride, 100 parts, by weight, in 1,000 
parts, by weiglit, of water. It is of ad- 
vantage to add to this 100 parts, by 
weight, of ammonium citrate, in order to 
prevent the precipitation of basic iron 
salts, especially at the anode. 

Tin Plating by Electric Bath. — Most 
solutions give a dead-white film of tin, 
and this has to be brightened by friction 
of some sort, either by scrub’ll brushing, 
burnishing, polishing, or rubbing with 
whiting. The bright tin plates are made 
bright by rolling with polished steel 
rollers. Small article.s may be bright- 
tinned by immersion in melted tin, after 
their surfaces have been made chemically 
clean and bright, all of which processes 
entail much time and labor. Benzoic 
acid, boric acid, or gelatin may be tried 
with a well-regulated current and the 
solution in good working order, but all 
will depend upon the exact working of 
the solution, tne same conditions being 
set up as are present in the deposition ot 
other metals. These substances may be 
separately tried, in the proportion of 1 
ounce to each gallon of the tin solution, 
by boiling the latter and adding either 
one during the boiling, as they dissolve 
much easier with the tin satta than in 
water separately. Tin articles are^ usu- 
ally brightened and polished with Vienna 
lime or whiting, the first being used with 
linen rags and the latter wiUi chamois 
leather. Tin bath.s murt be used hot, not 
below 75^ F., with a suitable current ar- 
cordinir to their .oinpositioo. Too strong 


a current produces a bad color, and the 
deposit does not adhere well. A current 
of from 4 to 6 volts will be sufficient. 
Small tinned articles are brightened by 
being shaken in a leather bag eontuining 
a quantity of biun or by revolving in a 
barrel with the same substance; but large 
objects liavc to be briglitened by other 
means, such as scratch brushing and 
mopping to give an acceptable finish to 
the deposited metal. 

GILDING AND GOLD PLATING : 

Genuine gilding readily takes up mer- 
cviry, while iiiiitalion gilding <loes not or 
only very slowly. Any coating of var- 
nish present should, however, Im; rc- 
moveu before conducting the test. Mer- 
curous nitrate has no action on genuine 
gold, but on spurious gilding a white 
spot wu'll form which nuickly turns dark. 
A solution of neutral copper chloride 
does not act upon genuine gold, but oa 
alloys containing copper a black spot 
will result. Gold fringe, etc., retains 
its luster in spirit of wune. if the gilding 
is genuine; if not, the gilding will burn 
and oxidize. Imitation gilding might 
be termed gilding, * as in Ger- 

many it consists of dissolved bra.ss, snuff, 
saltpeter, hydrochloric arid, etc., and \i 
used for tin toys. An expert will ini 
mediately see the difference, as genuin.^ 
gilding has a different, more compact 
pore formation and a better color. 
J'hcre arc also some gold varnishes 
which are just as good. 

The elFcct of motion while an arti/lc is 
receiving the tleposit is most clearly .seen 
during the operation of gilding. If a 
watch dial, for instance, be plan-d ia the 
gibling bath and allowed to remarn for a 
few moments undisturbed and the solu- 
tion of gold has been much worked, it if 
probable that the dial will acquire a 
dark fox-red color; but if it be quickly 
moved about, it instantly changes color 
and will sometimes even assume a pale 
straw color. In fact, the color of u de- 
posit may be regulated greatly by motioa 
of the article in the bath — a fact which 
the operator should study with much 
attention, when gilding. 

The inside of a ves.scl is gilded by 
filling the ves.scl with the gilding solu- 
tion, suspending a gold anode in the 
liquid* and passing the current. The 
lipf of cream jugs and the upper parts of 
vessels of irregular outline are gilded by 
pas.sinff the current froro^ a gold anode 
througn a rag wetted with the gilding 
solution and laid upon part. 

Sometimes, when gilding tne insides of 
mugs, tankards, etc., which are richly 
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chased or embossed, it will be found that 
the hollow parts do not receive the de- 
posit at all, or very partially. When 
this is the case, the article must be rinsed 
and well scratch brushed, and a little 
more cyanide added to the solution. 
The anode must be slightly^ kept in 
motion and the battery power increased 
until the hollow surfaces are coated. 
Frequent scratch brushing aids the de- 
posit to a great extent by imparting a 
slight film of brass to the surface. 

In gilding chains, brooches, pins, 
rings, and other articles which have been 
repaired, i. e., hard soldered, sometimes, 
it IS found that the gold will not deposit 
freely upon the soldered parts; when 
luch is the case, a little extra scratch 
brushing applied to the part will assist 
the operation greatly and it has some- 
times been found that dry scratch brush- 
ing for an instant — that is, without the 
stream of beer usually employed — ren- 
ders the surface a better and more uni- 
form conductor and consequently it will 
more readily receive the deposit. In 
fact, dry scratch brushing is very useful 
in many cases in which it is desirable to 
impart an artificial coating of brass upon 
an article to which silver or gold will not 
readily adhere. In scratch brushing 
without the employment of beer or some 
other liquid, however, great care must 
be taken not to continue the operation 
too long, as the minute particles of metal 
given off by. the scratch brush would be 
r.kely to prove prejudicial to the health 
of the operator, were he to inhale them 
to any great exti nt. 

The following solutions are for gilding 
without a btiUcrv: I. — In 1,000 parts of 
distilled watei dissolve in the following 


order: 

Crystalline sodium 

pyrophosphate ... 80 parts 
Twelve per cent solu- 
tion Of hydrocyanic 

acid 8 parts 

Crystalline gold chlo- 
ride 2 parts 


Heat to a boiling temperature, and dip 
the article, previously thoroughly cleaned, 
therein. 

II. — Dissolve in boiling distilled water, 
1 part of chloride of gold and 4 parts of 
eyanide of potassium. Plunge the objects 
into this solution, while still hot, and leave 
them therein for several hours, keeping 
them attached to a copper wire or a very 
clean strip of zinc. They will become 
covered with a handsome gold coating. 

Aluminum^ Gilding.— ^I. — Dissolve 6 
parts of gold in aqua regia and dilute the 


solution with distilled water, on the 
other hand, put 30 parts of lime in 150 
arts of distilled water; at the end of 2 
ours add the gold solution to the lime, 
shake all and allow to settle for 5 to 6 
hours, decant and wash the precipitate, 
which is lime aurate. Place this aurate 
of lime in 1,000 parts of distilled water, 
with 20 parts of hyposulphite of soda; 
put all on the fire for 8 to 10 minutes, 
without allowing to boil; remove and 
filter. The filtered liquor serves for 
gilding in the cold, by plunging into this 
bath the aluminum articles previously 
pickled by passing through caustic pot- 
ash and nitric acid. This gilding is ob- 
tained without the aid of the battery. 

II. — The gold bath is prepared with 
gold dissolved in the usual way, and the 
addition of salts, as follows: Gold, 20 
parts, by weight; sulphate of soda, 20 
parts; phosphate of soda, 660 parts; 
cyanuret of potassium, 40 parts; water, 
1,000 parts. The bath ought to be of 
the temperature of 68® to 77® F. 

Amalgam Gold Plating.-- Gold amal- 
gam is cniefly used as a plating for silver, 
copper, or brass. The article to be 
plated is washed over with diluted nitric 
acid or potash lye and prepared chalk, 
to remove any tarnish or rust that might 
prevent the amalgam from adhering. 
After having been polished perfectly 
bright, the amalgam is applied as evenly 
as possible, usually with a fine scratch 
brush. It is then set upon a grate over 
a charcoal fire, or placed into an oven 
and heated to that degree at which mer- 
cury exhales. The gold, when the mer- 
cury has e/aporated, presents a dull 
yellow color. Cover it with a coating of 
pulverized niter and alum in equal parts, 
mixed to a paste with water, and heat 
again till it is melted, then plunge into 
water. Burnish up with a steel or 
bloodstone burnisher. 

Brass Gilding. — On brass, which is an 
electropositive rnctal, an electromagnetic 
metal, such as gold, can be deposited 
very cheaply from the dilute solutions 
of its salts. The deposit is naturally 
very thin, but still quite adhesive. In 
preparing it, the proportions stated be- 
low have to be accurately observed, 
otherwise no uniform, coherent coating 
will result, but one that is uneven ana 
spotted. 

I. — In 750 parts, by weight, of water 
dissolve: Phosphate of soda, 5 parts, and 
caustic potash, 3 parts, and in 250 parts 
of water, gold chloride, 1 part, ana po- 
tassium cyanide, 16 parts. Mix both 
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solutions well and cause the mixture to 
boil, whereupon the brass articles to be 
gilded are immersed. The gold in the 
mixture can be utilized almost entirely. 
When the solution does not gild well any 
more a little potassium cyanide is added, 
and it is usea for pre-gilding the articles, 
which can then be uilfled again in a fresh 
solution. This solution is very weak. 
A stronger one can be prepared mechan- 
ically by dissolving 2 to 3 parts of gold 
chloride in very little water to which 1 
part of saltpeter is added. Into this 
solution dip linen rags, let them dry in a 
dark place, and cause them to char into 
tinder, which is rubbed up in a porcelain 
dish. Into the powder so made, dip a 
soft, slightly charred cork, moistened 
with a little vinegar, or else use only the 
finger, and rub the gold powder upon 
the brass articles. 

11. — To Give Brass a Golden Color, 
it is dipped until the desired shade is ob- 
tained into a solution of about 175° F., 
produced as follows: Boil 4 parts of 
caustic soda, 4 parts of milk sugar, and 
100 parts of water for 15 minutes; next 
add 4 parts of blue vitriol, dissolved in as 
little water as possible. 

Copper and Brass Gilding. — The solu- 
tions used to gild copper can be gener- 
ally used also for brass articles. Copper 
gilding acquires importance because in 
order to gild iron, steel, tin, and zinc, they 
must first be coated with copper, if the 
boiling method is to be employed. Fol- 
lowing is Langbeiii's bath for copper and 
brass: 

Dissolve 1 part, by weight, of chloride 
of gold and 16 parts, by weight, of potas- 
sium cyanide in S50 parts, by weight, of 
water; dissolve also and separately, 5 
parts, by weight, of sodium phosphate 
and 3 parts, by weight, of caustic potash 
in 750 parts, by weight, of cold water. 
Mix these solutions and bring them to a 
boil. If the action subsides, add from 
3 to 5 parts, by weight,’ more poiassium 
cyanide. The polished iron and steel 
objects must first be copper plated by 
dipping them into a solution ot 5 psrts, 
by weight, of blue vitrioi anil ^ parts, by 
weight, of sulphuric acid in 1,000 parts, 
by weight, of water. They may now be 
dipped into a hot solution containing 0 
parts, by weight, of gold chloride and 
22} parts, by weight, of soda crystals in 
75 parts, by weight, of water. This 
coating of golrl may be polished. 

Cold Chemical Gilding. — The chem- 
ical gilding by the wet process is accom- 
plished by £. £. Stahl with the aid of three 
baths: A gold bath, a neutralization 


bath, and a reduction bath. The gold 
bath is prepared from pure hydrochloric 
acid, 200 parts; nitric acid, 100 parts’ 
and pure gold. The gold solution evap- 
orated to crystallization is made to con- 
tain 1} per cent of gold by diluting with 
water. The neutralization balh con- 
sists of soda lye of 6°, of pure sodium 
hydroxide, and distilled water. The 
reduction bath contains a mixture of 
equal parts of 90 per cent alcohol and 
distilled water, wherein pure hydrogen 
has been dissolved. The gilding proper 
is conducted by first entering the article 
in the gold bath, next briskly moving it 
about in the neutralization bath, and 
finally adding the reducing bath with 
further strong agitation of the liquid. 
The residues from the gilding are melted 
with 3 parts each of potash, powdered 
borax, and potash niter, thus recovering 
the superfluous gold. The gilding or 
silvering respectively produces a deposit 
of gold or silver of very slight thickness 
and of the luster of polishing gold. Be- 
sides the metal solution an “anti-reducer** 
is needed, consisting of 50 grams of recti- 
fied and rosinified turpentine oil and 1C 
grams of pox^dered roll sulphur. From 
this is obiatned, by boiling, a syrupy 
balsam, to which is added, before use, 
lavender oil, well-ground basic bismuth 
nitrate and the solution for gilding or 
silvering. The last takes place by a 
hydrochloric solution of aluminum with 
the above balsam. 

Colored Gilding. — A variety of shades 
of green and red gold can be obtained 
by the electro-chemical process, which 
method may be ern[)loyeil for the decora- 
tion of various objects oi art. In order to 
produce red gold in the different shades, 
a plate of pure co|)|x^r is hung into a rather 
coricenlrated gold bath (5 to 6 parts, by 
weight, per 1,000 parts of liquid), which 
is connected with the battery in such a 
manner th.at gold is rleposited on the ar- 
ticle immersed in the bath. By the action 
of the electric current copper is dissolved 
as well from the copper plate and is sepa- 
raiexi dinultiinconsly with the gold, sc» 
that, after a certain lime, a deposit con- 
taining a gold copper alloy, conforming in 
color to the quantities of gold and copper 
contained in it, is obtained by the electric 
process. When the desired shade of color 
of the deposit is reached the copper plate 
is taken out and replaced by another con- 
histing of the copper gold alloy, likewise 
produced by elect rode position, and the 
articles are now gilt in this liquid.^ Id 
some large manufactories of gold articles 
this last cviiorin ; is used even for pure 
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Ifold articles, to gi/e them a popular 
color. To produce green gold (alloy of 
fold and silver), a silver plate is first 
employed, which is dipped into the gold 
bain and from which enough silver is dis- 
folved until the sepp rating alloy shows 
the desired shade. The silver plate is 
then exchanged for a gold-silver plate of 
the respective color, and the articles are 
gilt witn green gold. 

Gilding German Silver. — In gilding 
German silver the solution may be 
worked at a low temperature, the solu- 
tion being weakened and a small sur- 
face of anode exposed. German silver 
has the power of reducing gold from its 
solution in cyanide (especialljr if the 
solution be strong) without the aid of the 
battery; therefore, the solution should 
be weaker, in fact, so weak that the Ger- 
man silver will not deposit the gold ‘per se ; 
•therwise the deposit will take place so 
rapidlv that the gold will peel off when 
being burnished or even scratch brushed. 

Gilding of Glass. — I. — In order to 
produce a good gilding on glass, the gold 
salt employed must be free from acid. 
Prepare three solutions, viz.: 

a. 20 parts^ acid^free gold chloride in 
150 parts of distilled water. 

h. 5 parts dry sodium hydrate in 80 
|Mirts of distilled watei. ' 

c. 2 } parts of starch sugar in 30 parts 
distilled water; spirit of wine, 20 parts; 
and commercial pure 40 f^r cent alde- 
k}[de, 20 parts. These liquids are quickly 
mixed tfvgether in the proportion of 200, 
50, and 5 parts, whereupon the mixture is 
poured on the glass previously cleaned 
with soda solution, and the gilding will 
be effected in a short time. The gold 
coating is said to keep intact for years. 

I [.—Coat the places to be gilded 
thiiilv with a saturated borax solution, 
lay the gold leaf on this and press down 
well and uniformly with^ cotton-wool. 
Heat the glass over a spirit flame, until 
the borax melts, and allow to cool off. 
If the glass is to be decorated with gilt 
letters or designs, paint the places to be 

S 'lded with water-glass solution of 40^ 
L; lay on the gold leaf, and press 
down uniformly. Then heat the ob- 
ject to 86^ F., so that it* dries a little, 
sketch the letters or figures on with a 
lead Mncil, erase the superfluous gold, 
and allow the articles to dry completely 
at a higher temperature. 

Green Gilding. — This can be obtained 
conveniently by the galvanic process, 
by means of anodes of sheet platisum 


with the following composition: Water* 
10,000 parts, by weight; sodium phos- 
phate, 200 parts; sodium sulphate, 85 
parts; potassium carbonate, 10 parts; 
1 ducat gold from gold chloride, potas- 
sium cyanide (100 per cent), 20 parts. 
Dissolve the first three salts in 10,000 
parts of cold water and add, with stir- 
ring, the gold chloride and po^ssiuiL 
cyanide. ^ Before the first use boil down 
the solution thoroughly about one-half, 
replacing the evaporating water and 
filter after cooling, in case a sediment 
should appear. To this gold bath very 
carefully add some silver bath. The 
platinum sheets which are to serve as 
anodes are employed 1} inches lon^, k 
inch broad, and riir of an inch thick. 
With these anodes the gold tone can be 
somewhat regulated by hanging more or 
less deeply into the solution during the 
gilding. The current should have a tension 
of 3 to 4 volts. In the case of batteries 
three Busen elements are connected for 
current tension. It is difficult to pro- 
duce old gold on silver, especially if the 
raised portions are to appear green. 
It is most advantageous first to fightly 
copper the silver goods, taking the cop- 
er off again on the high places by 
rushing with pumice stone. After that 
hang at once in the above gold bath. 
If the embossed portions should be too 
mat, brighten slightly by scratching 
with a very fine brass wire brush. In 
this manner a handsome brown shade ia 
obtained in the deep places and a green 
color on the raised portions. This proc- 
ess requires practice. Since this method 
will produce only a very light gilding, a 
coating of white varnish wul protect the 
articles from tarnishing. 

Incnisting with Gold. — The article is 
first made perfectly bright, and those 
places which are to be gilt are covered 
with a matt consisting of white lead 
ground with gum water, made into a 
paste which can be applied like a thick 
paint by means of a pen or brush. I'hose 
laces of the metal surface not covered 
y the paint are coated with asphalt 
varnish — a solution ^ of asphallum in 
benzine to which oil of turpentine ia 
add^d to render it less^ volatile After 
this h done lay the article in water, so 
that the white lead paint comes off, and 
put it into a gildinjg bath. By he elec- 
tric current gold is precipitated on the 
bright parts of the metal. When the 
layer of gold is thick enough hft the cb* 
ject from the bath, wash, lit dry and Iny 
it into a vessel filled with beosoL The 
asphalt dissolves in the bensd. and the 
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desired design appears in gold on the 
bronze or silver ground. This operation 
may also be performed by coating the 
whole article with asphalt varnish and 
executing the design by means of a blunt 
graver which only takes away the var- 
nish covering without scratching the 
metal itself. On tiie parts thus bared 
^'old is deposited by the electric current 
and the varnish coating is then removed. 

Ivory Gilding. — I. — The pattern is 
painted with a fine camel ’s-hair pencil, 
moistened with gold chloride. Hold 
the ivory over the mouth of a bottle in 
which hydrogen gas is generated (by the 
action of dilute sulphuric acid on zinc 
wrste). The hydrogen reduces the 
auric chloride in the painted places into 
metallic gold, and the gold film preoipi- 
ated in this manner will quickly obtain a 
considerable luster. The gold film is 
very thin, but durable. 

II. — This is especially suitable for 
monograms. Take gold bronze and 
place as much as can be taken up with 
the point of a knife in a color-cup, 
moistening with a few drops of genuine 
English gold paint. Coat the raised 
portions sparingly with gold, using a fine 
pencil; next, coat the outer and inner 
borders of the design. When the work 
is done, and if the staining and gilding 
have been unsuccessful, which occurs 
frequently at the outset, lay the work 
for 5 or 10 minutes in wanned lead water 
and brush off with pumice stone. By 
this process very fine shades are often 
obtained which cannot be jiroduced by 
mere staining. Since the gold readily 
wears off on Inc high places of the work, 
it is well to lightly coat the^e portions 
with a thin shellac solution before glid- 
ing. This will cause the gilding to be 
more permanent. 

Mat Gilding. — To obtain a handsome 
mat gilding the article, *fter having 
been neatly polished, is pa.ssed IhrougE 
a sand-blast, such as is found in glass- 
grinding and etching establishments} 
next, the object is carefully cleansed 
of fine sand (i^ ^ssiblc, by annealing 
and decocting), wnereupon it is gilt ana 
subsequently Drushed nyit with the brass 
brush. Where there is no sand-blast, 
the article is deadened with the st^l 
wire brush, which wull profluce a satis- 
factory result, after some practice. After 
that, treatment is as aljove. The above- 
mentioned applies in general only to 
silver articles. In case of articles of 
gold, brass, or tombac, it is better to 
previously silver them strongly, since 
they are tot^ hard for direct treatment 


with the steel wire brush, and a really 
correct mat cannot be attained. The 
brushes referred to arc, of course, cir* 
cular brushes f<y the lathe. 

Dead -Gilding of an AUov of Copp« 
and Zinc. — The parts which are to be 
deadened must be isolated from those 
which are to be polished, and also from 
those which are to be concealed, and 
which therefore are not to be gilded. 
For this purpose they are coated with a 
paste made of Spanish w hite mixed with 
w’ater. The articles prepared in this 
manner are then attacneci by means of 
iron wire to an iron rod and suspended 
in a furnace construclecl for this process. 
The floor of this furnace is covered on 
four sides with plates of enameled earth- 
enware for receiving the portions spat- 
tered about of the salt mixture given off 
later. 

In the middle is an oven constructed 
like a cooking stove, on which is an iron 
tripod for carrying the deadening pan; 
this latter is cemented into a second pan 
of cast iron, the intervening space being 
filled up with stove cement. In the mid- 
dle of the pan is the bottom or sill, pro- 
vided with a thick cast-iron plate, form- 
ing the hearth. On all four sides of the 
latter are low brick walls, connecting 
with the floor of the furnace, and the 
whole is covered with thick sheet metal. 
On the side of the furnace opposite the 
aide arranged for carrying the pans, is a 
boiler in which boiling water is kept. 
On the same side of the furnace, but out- 
side it, is a laige oval tub of a capacity of 
about 700 or 800 quarts, which is kept 
filled with water. The upper portion! 
of the staves of this tub are eovcrecl with 
linen to absorb all parts that are spat* 
tered about. 

Fowder for Gilding Metals. — I. — In a 
solution qI perchloride of gold soak 
small pieces of linen which are dried 
over the solution so tliat the drops fall- 
ing therefrom are saved. When the ragf 
are dry burn them, carefully gather- 
ing the ashes, which ashes, stirred with 
a uttlc water, are used for gilding either 
with pumice stone or with a cork. For 
the hollows, use a .small piece of soft 
wood, linden, or poplar. 

II. — Dissolve the pure gold or the leaf 
in nitro-miiriatic acid and then precipi- 
tate it by a piece of copper or by a solu- 
tion of iron sulphate. The precipitate, 
if by copper. mu.4t be digested with dis- 
tilled vinegar and then washed by pour- 
ing water over it repeatedly and dried- 
This precipitate will be in the form cl 
very one powder; it works better and ia 
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more easily burnished than gold leaf 
ound with honey. 

Gilding Pastes. — I.— A good gilding 
paste is prepared as follows: Slowly 
rnelt an ounce of pure lard over the fire, 
add i a teaspoonful of juice of squills, 
and stir up the mixture well, subse- 
qin^ritly adding 10 drops of spirit or s.al 
ammoniac. If the mixture is not sliff 
enough after cooling, the hrmness may 
be enhanced by an admixture of J to ( 
ounce of pure melted beei-tallow. A 
htrger addition of tallow is n cessary if 
he white of an egg is rdded. After 
each addition the m'xture should be 
stirred up well and the white of egg 
should bo added, not to the warm, but 
almost cold, mixture. 

II. — Alum, 3 parts, by weight; salt- 
^tcr, 6 parts; sulphate of zinc, 3 parts; 
tonitnon salt, S parts. Mix all into a 
thick paste, dip the articles into it, and 
heat them, until nearly black, on a piece 
of sheet iron over a clear coke or char- 
coal fire; then plunge them into cold 
water. 

Red Gilding. — ^Thls is obtained by the 
•sc of a mixture of equal p«^rts of verdi- 
gris and powdered taitar, with which the 
article is coated; subsequently burning it 
off on a moderate coal fire. Cool in 
water, dip the article in a pickle of tartar, 
cratch it, and a handsome red shade 
will he the result, which has not attacked 
til gilding in any way. 

.egilding Mat Articles. — In order to 
egenerate dead gold trinkets without 
aviiig to color them agaiu — which is, as 
rule, impossible, l>ecause the gold is too 
weak to stand a second coloring — it is 
idvisable to copper these articles over 
before gilding tnern. After the copper 
has deposited all over, the object, well 
deariea and scratched, is hung in the 
gilding. By this manipulation much 
lime and vexation is saved, such as every 
jeweler will have experienced in gilding 
mat gold articles. The article also ac- 
quires a faultless new appearance. Here 
arc two recipes for the 'preparation of 
copper baths: 

I. — Distilled boiling watei', ti.OOO 
parts, by weight; sodium sulphate, 10 
parts; potassium cyanide, 15 parts; cn 

S TIC acetate, 15 parts; sodium carbonate. 
0 parts; ammonia, IS parts. 

11. — Dissolve crystallized verdigris, 
parts, by weight, and pbtassiiini cyanide, 
42 parts, in 1,000 parts of bciliiig water. 

Silk Gilding. — This can only be ac- 
complished by the electric process. The 


fiber is first rendered conductive by im- 
pregnation^ with silver nitrate solution 
and reduction of same with grape sugar 
and diluted alkali, or, best of all, with 
Raschig’s reduction salt. In place of the 
silver nitrate, a solution of lead acetate 
or copper acetate may be employed. 
The siIk thus impregnated is treated in 
the solution of an alkaline sulphide, e. g., 
sodium sulphide, ammonium sulphide, 
or else with hydrogen sulphide, thus pro- 
ducing a conductive coating of metallic 
sulphide. Upon this gold can be pre- 
cipitated by electrodeposition in the usual 
way. 

Spot Gilding. — Gilding in spots, pro- 
ducing a v^ry fine appeayance, is done 
by puttii.,^ a thin coat Of oil on those 
parts of the metal where the gilding is not 
to appear; the gold will then be deposited 
in those spots only where there is no oil, 
and the oil is easily removed when the 
work is finished. 

Gilding Steel. — Pure gold is dissolved 
in aqua regia; the solution is allowed to 
evaporate until the acid in excess has 
gone. The precipitate is placed in clean 
water, 8 times the quantity of sulphuric 
acid is added and the whole left to stand 
for 24 hours in a well-closed flask, until 
the ethereal gold solution floats on top. 
By moistening polished steel with the 
solution a very nandsome gilding is ob- 
tained. By the application of designs 
with any desired varnish the appearance 
of a mixture of gold and steel may be im- 
parted to the article. 

Wood Gilding. — I. — The nioldings, 
ledges, etc., to be gilded are painted w ith 
a strong solution of joiners* glue, which 
is left to harden well, whereupon 8 to 10 
coatings of glue mixed with whitening 
are given. Each co it must, of course, 
be thoroughly dry, before commencing 
the next. After this has been clone, 
paint with a strong mixture of glue and 
minium, and while this is still wet, put on 
the gold leaflets and press them donn 
with cotton. To impart the fine gloss^ 
polish with a burnishing agate after the 
superfluous gold has been removed. 

11. — Proceed as above, but take silver 
leaf instead of gold leaf, and after all 
is thoroughly dry and the superfluous 
silver has been removed, apply a coating 
of good gold lacquer. The elfeel will 
be equally satisfactory. 

Zinc Gilding. — 1. — Gilding by nieanr 
of zhic contact may be accomplished 
wdh llie following formula: Two par*s, by 
w'eight, of gold chloride; 5 pjirts, by 
weight, of Dotassium cyanide; 10 paiK^ 
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by weight, of ftulphite of soda; and 60 
parts, by weight, of sodium phosphate 
are dissolved in 1,000 parts of water. 
When used the bath must^ be hot. A 
cold bath without the addition of potas- I 
sium cyanide may also be used for gild- 
ing, and this consists of 7 parts, by 
weight, of gold chIo»*idc; 30 parts, by 
weight, of yellow prussiate of potash; 30 
parts, by weight, of potash; 30 parts, by 
weight, of common salt in 1,000 parts of 
water. 

II. — To gild zinc articles, dissolve 
£0 parts of gold chloride in 20 parts of 
distilled water, and 80 parts of potassium 
cyanide in SO parts of water, mix the 
solutions, stir a few times, filter, and add 
tartar, 5 parts, and fine chalk, 100 parts. 
The resulting paste is applied with a 
brush. Objects of copper and brass are 
previously coated with zinc. This is 
done in the following manner: Heat a 
concentrated sal ammoniac solution to 
the boiling point with addition of zinc 
dust and immerse the thoroughly cleaned 
objects until a uniform zinc coating has 
formed. Or boil the articles in a con- 
centrated caustic soda solution with zinc 
dust. 

OXIDIZING PROCESSES: 

Aluminum Plating. — I. — To plate iron 
and other metals with pure aluminum, 
deoxidize the pieces with a solution of 
borax and place them in an enameling 
oven, fitted for receiving metallic vapors. 
Raise the temperature to 1,832® to 2,732® 
F. Introduce the aluminum vapors 
generated bv heating a auantitv of tlie 
metal on tne sand batn. When the 
vapors come in contact with the metallic 
surfaces, the aluminum is deposited. 
The vapors that have not been use<l or 
are exhausted may be conducted into a 
vessel of water. 

To Copper Aluminum, 
take 

11 . — Sulphate of copper. 30 parts 
Cream of tartar.. . . 30 parts 

Soda 25 parts 

WUter 1,000 parts 

The articles to be coppered are merely 
dipped in this bath, but they must be 
well cleaned previously. 

Antimony Baths. — I. — By dissolving 
15 parts, by weight, of tartar emetic 
and 15 parts of prepared tartar in 500 
parts of hot water and adding 45-60 
paits of hydrochloric acid and 45-60 
parts of powdered antimony, brass be- 
comes coated in the boiling liquid with 
beautiful antimony colors. In this 
mauiier it is possible to impart to brass 


golden, conper-red, violet, or bluish-gray 
shades, according to a shorter or longer 
stay of the objects in the liquid. These 
antimony colors possess a handsome 
luster, are permanent, and never change 
in the air. 

n. — Carbonate of soda, 200 parts, by 
weight; sulphide of antimony, 50 parts; 
water, 1,000 parts. Heat the whole in 
a porcelain capsule for 1 hour, keeping 
constently in ebullition; next, filter the 
solution, which, on cooling, leaves a 
precipitate, which boil again with the 
iiquia for one-half hour, whereupon the 
bath is ready for use. 

To Coat Brass Articles with Antimcny 
Colors. — Dissolve 15 parts, by weight, of 
tartar emetic and 15 parts, by weight, of 
powdered tartar in 500 parts, by weight 
of hot water and add 50 parts, by weight 
of hydrochloric acid, and 50 parts, bv 
weignt, of powdered antimony. Intc 
this mixture, heated to a boil, the im- 
mersed articles become covered with 
luster colors, a golden shade appearing 
at first, which is succeeded by cne of 
copper red. If the objects remain longer 
in the liauid, the color passes into vi<3et 
and finally into bluish gray. 

Brassing. — I. — To brass small articles 
of iron or steel drop them into a qu'Tt of 
water and J ounce each of sulpiiate Oi 
copper and protochloride of tin Stir 
the articles in this solution until desired 
color is obtained. 

II. — Brassing Zinc, Steel, Cast Ironi 
etc. — Acetate of copper, 100 parts, by 
weight; cyanide of potassium, 250 parts; 
bisulphite of soda, 200 parts; liquid am* 
monia, lOU parts; prolochloride of zinc; 
80^ parti>; distilled^ water, 10,000 parts. 
Dissolve the cyanide of potassium and 
the bisulphite of soda. On the other 
hand, dissolve the ammonia in three- 
fourths of the water and the proto- 
chloride of zinc in the remaining water: 
next, mix the two solutions. This bath 
is excellent for brassing zinc and is used 
cold. 

III. — Acetate of copper, 125 parts, by 
weight; cyanide of potassium, 400 parts: 
protochloritle of zinc, 100^ parts; liquiu 
ammonia, 100 parts; distilled water, 
8,000 to 10,000 parts. Proceed as above 
described. 

I V. — Acetate of copper, 150 parts, by 
weight; carbonate of soda, 1,000 parts; 
cyanide of potassium, 550 parts; oisul- 
pnile of soua, 200 parts; prolochloride 
of zinc, 100 parts. Proceed as above. 
This bath serves for iron, cast iron, and 
steel, and is used cold. 
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Colored Rings on Metal. — -Dissolve 200 
parts, by weight, of caustic potash in 
2,000 parts of water and add 50 parts of 
litharge. Boil this solution for naif an 
hour, taking rare that a little of the 
litharge remains nn dissolved. When 
cold, pour off the clear fluid; it is then 
ready for use. Move the object to and 
fro in the solution; a yellow-brown color 
appears, becoming in turn whit#', yellow, 
reef, and finally a beautiful violet and 
blue. As soon as the desired color is 
obtained, remove the article quickly 
from the .solution, rinse in clean water, 
•iiid dry in sawdust. 

Oreen or Gold Color for Brass. — 
French articles of brass, both cast and 
made of sheet brass, mostly exhibit a 
golden color, which is produced by a 
copper coating. This color is prepared 
as follows: Dissolve 50 parts, by weight, 
of caustic soda and 40 parts of milk 
sugar in 1,000 parts of water and boil 
a quarter of an hour. The solution 
finally acquires a dark-yellow color. 
Now add to the mixture, which is re- 
moved from the fire, 40 parts of concen- 
trated cold blue vitriol solution. A red 
precipitate is obtained from the vitriol, 
which falls to the bottom at IG7*^ F. 
Next a wooden sieve, filte<l to the vessel, 
is put into the linuid with the polished 
brass articles, louard the cn<l of the 
second minute the goldou color is usually 
dark enough. The sieve with the arti- 
cles is taken out and the latter are 
washed and dried in sawdust. If they 
remain in the copper solution they soon 
assume a green color, which in a short 
lime passes into yellow and bluish green, 
and finally into the iridescent colors. 
These shades must be produced slowly 
at a temperature of 135® to 135® F. 

To Give a Green Color to Gold Jew- 
elry. — Take verdigris, 120 parts, by 
weight; sal nininoniac, 120 parts; ni- 
trate of potassium, 45 parts; sulphate 
of zinc, IG parts. Griiia tlie whole and 
mix with strong vinegar. Place on the 
fire and boil in it tlie articles to be col- 
ored. 


arts, by weight, of chlorhydric acid pen 
part, by weight, of water. The bath 
is employed cold. 

Second Bath. — Put 250 parts, by 
weight, of sulphate of copper in 25,000 
parts, by weight, of water. After dis- 
solution add a few drpps of sulphuric 
acid, drop by drop, stirring the liquid 
with a wooden stick until it becomes as 
clear as >priiig water. 

Take out the pieces thus cleaned and 

C lare them in wliat is called the copper 
ath, attaching to them leaver of zinc; 


they will assume a red tint. Thf n pa^s 
them into the nickeling bath, which is 
thus composed: 

By weight 

Cream of tartar . . 20 parts 

Sal ammoniac, in 

powder 10 parts 

Kitchen salt 5 parts 

Stannous chloride . . . 20 parts 

Sulphate of nickel, 

single ... 80 parts 

Sulphate of nickel, 
double 50 parts 


Remove the pieces from the bath in a 
few minutes aril rub them with fine sand 
on a moist rag. Brilliancy wLM thus be 
obtained. To improve the appearance, 
apply u brass wire brush. The nickel- 
ing is said to be more solid and beauti- 
ful tlian that obtained by the electrical 
method. 

Brilliancy may be also imparted by 
means of a pic'ce of buff glued on a 
wooden wlieci and smeared with Eng- 
lish red .stuff. This will give a glazed 
appearance. 

II. — Prepare a bath of neutral zinc 
chloride and a neutral solution of a 
nickel salt. The objects arc immersed 
in the bath with small pieces of zinc 
and kept boiling for some time. This 
process has given satisfactory results. 
It is easy to prepare the zinc chloride 
by dissolving it in hydrochloric arid, as 
well as a saturated solution of ammo- 
niacal nickel sulphate in the proportion 
of two volumes of the latter to one of the 


Nickeling by Oxidation. — L-<-Nickel- 
ing may be performed on all metals Cold, 
by means of nickcleiie by the Mitrcsscy 
process, without employing electrical 
apparatu.s, and any desired thickness 
deposited. It is said to be more solid 
than nickel. 


First Bath. — Clean the objects and 
take 5 parts, by weight, of American 
potash per 25 parts, by weight, of water. 
If the pieces are quite rusted, take 


zinc chloride. The objects should be 
boiled for 15 minutes in the hath. 
Nickel salt may also he employed, pref- 
erably in the state of chloride. 

Pickling Solutions. — Oxidized copper, 
brass, aiid German silver articles must 
be cleansed by acid solutions. In the 
case of brass alloys, this process, through 
which the object acquires a dull yel- 
low surface, is known as dipping or 
yellowing. The treatment consists at 
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^veral successive operations. The ar- 
ticle is first boiled in a lye composed of 
1 part caustic soda and 10 parts water, 
or ill a solution of potash or soda or in 
liinewatcr; small >bjec-ts may be placed 
in alcohol or beiizme. AVhen all the 
grease has been remove*!, the article is 
well rinsed with wa^er, and is then ready 
for the next pickling. It is first plunged 
into a mixture of 1 part sulphuric acid 
and 10 parts water, ami alb^wed to re- 
iTiaiii in it till it aerjuires a reddish tinge. 
It is tljeii immersed in 40° Be. nitric 
acid, for the pnrjiose of removing the 
rial ting(‘, and then for a few si'conds into 
a bath of 1 ])art nitric arid, l/io pa'rts 
sulpliiirie aei<l of (iG° Be., 0.01 part com- 
mon salt, and 0.0-2 parts lampblack. 
The arlichi must tlien be iminc«liately 
and carefully washed witli water till no 
trace of arid remains. It is then ready 
for galvanising or drying in bran or 
beech sawdust. V/hen articles united 
with soft soidet are pickled in nitric acid, 
the solder receives a gray-black color. 

Palladiumizing Watch Movanwata^ — 
Palladium is successfully employed for 
coating parts of timepieces and other 
pieces of metals to preserve them against 
oxidation. To prepare pdladium 
bath use the following agredients: 
Chloride of palladium, 10 parts, by 
weight; phosphate of ammonia, 100 
arts; phosphate of soda, 300 parts; 
enzoic acid, 8 parts; water, 2,000 
parts. 

Metal Browning by Oxidation. — The 
article ought first to be cleaned with 
either nitric acid or muriatic acid, then 
immersed in an acid affec^ing the metal 
and dried in a warm piece. 'A light 
coating is thus formed, hor a second 
coating acetic or formic acid is used 
preferably for alurainiiin, n’ckei and 
copper; but for iron and steel mu-iatic 
or nitric acid. After Jeaning, the arti- 
cle is placed in a solution of tannin or 
gallic acid, and is then dried in a warm 
place as before. The second coating is 
of a yellowish-brown color. On placing 
it near the fire, the color can be deepened 
until it becomes completely black; care 
must be taken to withdraw it when the 
desired shade is produced. Instead of 
the acids employed for the first coating, 
ammonia may be used. 

Silvering oy Ozidation.-TThe oxidis- 
ing of silver darkens it, and gives an an- 
tique appearance that is highly prized. 

I.. The salts of silver are colorless 
when the acids, the elements of which 


enter into their composition, are not col- 
ored, hut they generally blacken on ex- 
posure to light. It is eiKs>, therefore, to 
blacken silver and obtain its oxide; it is 
sufficient to place it in contact with a 
.sulphide, vapor of sulnhur, sulphohydric 
acids, such as the sulphides or polysul- 
phides of potash, soda, dissolved in water 
and called eau de haregc. The chlorides 
play the same part, and the chloride of 
lime in s )lution or simply Javelle water 
may be used. It is used hot in order to 
accelerat*' its action. The bath must be 
prepare*! now for each operation for t\\o 
reasons: (1) It is of little value; (2) 

tile sijlptii*!cs precipitate rapidly and 
give be.st effects only at the lime of their 
direct precipitations. The quantity of 
the reagent in soluti*)n, forming the bath, 
depomls upon the thickness of the deposit 
of silver. When this is trifling, the oxi- 
dation penetrates the entire deposit and 
the silver exfoliates in smaller scales, 
leaving the copper bare. It is neces- 
■ary, uierefore, in this case to operate 
with dilute baths inclosing only about 
45 grains of oxidizant at most per quart. 
The operation is simple: Heat the nee- 
esaary quantity of water, add the sul- 
phide or chlor'de and agitate to effect 
the solution of the mixture, and then at 
once plunge in the silver-plated articles, 
leaving them immersed only for a few 
seconds, which exposure is sufficient to 
cover it with a pellicle of deep black-bliie 
silver. After withdrawing they aiC 
plunged in c4ean cold water, rinsed and 
dried, and either left mat or else pol- 
ished, according to the nature of the 
articles. 

Shoula the result not be satisfactory, 
the articles are brightened by immersing 
them in a lukewarm solution of cyanide 
of potassium. The oxide, the true name 
of which would be the sulphuret or 
chlorurct, can be raised only on an obiect 
either entirely of silver or silver plated. 

II. -~Rub the article with a mixture of 
graphite, 6 parts, and powdered blood- 
blone, 1 part, moistened with oil of tur- 
pentine. Allow to dry and brush with 
soft brushes passed over wax. Or else, 
brush with a soft brush wet with alco- 
holic or aqueous platinic chloride solu- 
tion of 1 in 20. 

III. — Sulphurizing is effected with the 
following methods: I)^ in a solution 
heated to about 175* F^, of potassium 
aulpUde, 6 parts, by weight; ammo- 
nium carbonate, 10 pai^; water, 1,000 
parts; or, calcium sulphide, 1 to 2 parts: 
sal ammoniac, 4 pmts: water. 1.009 
parta. 
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IV. — In the following solution .articles 
of silver obtain a warm brown tone: 
Copper sulphate, 20 parts, by weight; 
potassium nitrate, 10 parts; ammonium 
chloride, 20 pa/ts. Ey means of bro- 
mine, silver and silver alloys receive a 
black coloring. On engraved surfaces 
a niello-like effect may be produced 
tliereby. 

Oxidized Steel. — I. — Mix together bis- 
muth chloride, 1 part; mercury bichlo- 
ride, 2 parts; copper chloride, 1 part; hy- 
drochloric acid, 6 parts; alcohol, 5 parts; 
and water, 5 parts. To use this mixture 
successfully the articles to be oxidized 
must be cleaned perfectly and freed 
from all grease, wnich is best accom- 
plished by boiling them in a sod.a solu- 
tion or by washing in spirit of wine. 
Care should be taken not to touch the 
article with the fingers again after this 
cleaning. However clean the hand 
may be, it always has grease on it and 
leaves spots after touching, especiall^r on 
steel. Next the object is dipped into 
the liquid, or if this is not possible the 
solution is applied thin but evenly with a 
brush, pencil, or rabbit’s foot. When 
the liouid has dried, the .article is pLaced 
for a naif hour in simple boiling water. 
If a very dark shade is desired the proc- 
ess is repealed until the required color 
is attained. 

II. — Apply, by means of a sponge, a 
solution of crystallized irpn chloride, 2 
parts; solid butter of antimony, 2 parts; 
and gallic acid, 1 p.art in 5 parts of water. 
Dry the article in the air and repeat the 
treatment until the desired snade is 
reached. Finally rinse with water, 
dry, and rub with linseed-oil varnish. 

Tinning by Oxidation. — A dipping 
bath for tinning iron is prepared by dis- 
solving 300 parts, by weight, ammonia 
alum (sulphate of alumina and sulphate 
of ammonia) and 10 parts of melted 
stannous chloride (tin salt) in 20,000 
parts of warm water. As soon as the 
solution boils, the iron articles, previ- 
ou.sly pickled and rinsed in fresh water, 
are plunged into the fluid; they arc im- 
mediately covered with a layer of tin of 
a beautiful dull-white color, which can 
be made bright by treatment in a tub or 
sack. Small quantities of tin salt are 
added from time to time as may be re- 
quired to replace the tin deposited on 
the iron. This bath is also well adapted 
for tinning zinc, but here also, as with 
iron, the deposit is not sufficient to ore- 
vent oxidation of the metal below. 
Larger articles tinned in this way .are 


polished by scratch brushing. In tin- 
ning zinc by this process, the ammonia 
alum may be replaced by any other kind 
of alum, or aluminum sulphate may bg 
used alone; experience has shown, how- 
ever, that this cannot be done with iron, 
cast iron, or steel. If it is desired to tin 
other metals besides iron and zinc in the 
solution which we have described, the 
battery must be resorted to; if the latter 
is used, the above solution should be ap- 
plied ill preference to any other. 

PATINA OXIDIZING PROCESSES: 

Patina of Art Bronzes. — For all 
patinas, whether the ordinary brown 
of commerce, the green of the Barye 
bronzes, or the dark-orange tint of the 
Florentine bronzes, a brusn is used with 
pigments varying according to the shade 
uc.srired and applied to the metal after it 
is warmed. Recipes are to be met with 
on every hand that have not been pat- 
ented. But the details of the operation 
are the important thing, and often the 
effect is produced by a handicraft which 
it is difficult to penetrate. 

I. — A dark tint may be obtained by 
cleaning the object and applying a coat 
of hydrosiilphate of ammonia; then, 
after drying it, by rubbing with a brush 
smeared with red chalk and plumbago. 
The copper may also be moistened with 
a dilute solution of chloride of platina 
and warmed slightly, or still by plunging 
it in a warm solution of the iiydroclilo- 
rate of antimony. For the verde an- 
tique a solution is rccoinmende<l com- 
posed of 200 grams of acetic acid of 8® 
strength, the same quantity of common 
vinegar, 30 parts, l>y weight, of car- 
bonate of aminoni.a; 10 parts, by weight, 
of sea salt; with the same (juaiitities of 
cream of tartar and acetate of copper 
and a little water. To obtain the 
bronze of medals several proce.sses afford 
a selection: For example, the piece may 
be dipped in a bath consisting of equal 
parts of the perchloride and the sesquia- 
zolate of iron, warming to the evapora- 
tion of the liquid, and rubbing with a 
waxed brush. 

IT.~Dissolve copper nitrate, 10 parts, 
by weight, and kitctien salt, 2 parts, in 
500 parts ot water and add a solution of 
ammonium acetate obtained by neu- 
tralization oi 10 parts of officinal spirit of 
sal ammeniac with acetic acid to a faintly 
acid reaction, and filling up witli water 
to 500 iKirts. Immerse the bronze, allow 
to dry, brush off superficially and repeat 
this until the desired shade of color has 
been obtained. 
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A Permanent Patina for Copper. — 

Green. — 

I. — Sodium chloride. 37 parts 

Ammonia water. . 75 parts 

Ammonium chlo- 
ride 37 parts 

Strong wine vin- 
egar 5 000 parts 

Mix and dissolve. Apply to object to 
be treated, with a camers-haip pencil. 
Repeat the operation until the clesired 
shade of green is reached. 

Yellow Green. — 

11 — Oxalic acid 5 parts 

Ammonium chlo- 
ride . lo parts 

Acetic acid, 30 per 

cent dilution. . , . 500 parts 
Mix and dissolve. Use as above in- 
dicated. The following will protline 
the same result: 

111. — Potassium oxalate, 

acid 4 parts 

Ammonium chlo- 
ride . .10-17 parts 

Vinegar contain- 
ing 0 per <‘('iit of 
acetic acid. . . . 1,000 parts 

IV. - -lllnish (ireeii. After using the 
first formula (for green) pencil over with 
the following .solution: 

Ammonium chlo- 
ride 40 parts 

Ammonium car- 
bonate .... 120 parts 

Water 1,000 parl.s 

Mix and di.ssolve. 

Greenish Rrown. — 

V. '— Potassium s u 1 - 

phuret . ... 5 parts 

Water. . . 1,000 parts 

^^ix and dis.soivc. Willi this, pcuKil 
over object to be trca'ed, let dry, then 
peru-il over with 10 parts a ini\iurc of a 
s.'ilnrated solution of ammonia water ami 
acetic acid ami 5 parts of aminopiuin 
< Moride thinned with 1,000 parts of 
water. Ta'I dry again, then brush off 
well. Repeat, if necc.ssary, until the 
desired hue is attained. 

Another 151 ue Green. — 

\"I. — Corrosive sublimate. 25 parts 

Potassium nitrate. . <St) jiarts 

Borax. . . 56 parts 

Zinc oxide . . 113 parts 

C'opper leetatc 220-225 parts 

Mix and heat togetlu'r on the surface 
of the object under treatment. 


VII. — Brown. — The following is a 
Parisian method of producing a beau- 
tiful deep brown: 

Pota.ssium oxalate, 

acid 3 parts 

Ammonium chlo- 
ride 15 parts 

Water, distilled. . . . 280 parts 

Mix and dissolve. The object is pen 
ciled over with this several times, each 
time allowing the solution to dry be- 
fore putting on any more. The process 
is slow, but makes an elegant finish. 

Green Patina Upon Copper. — To pro- 
duce a green patina upon copper take 
tartaric acid, dilute it half and half with 
boiling water; coat the copper with this; 
allow to dry for one day and rub the ap- 
plied layer otf again the next day with 
oakum. The coating must be done in 
dry weather, el.se no success will be ob- 
lamed. 'Fake hydrochloric acid and 
<lilute it half and half with boiling water, 
but the hydrochloric acid should be 
poured in the water, not vice-versa, 
which is dangerous. In this hydro- 
<’hloric aeid water dissolve as much zinc 
as It can solve and allow to settle. The 
clear liquid is again diluted half with 
boiling water and the copper is coated 
with this a few limes. 

Black Patina. — Black patina is ob- 
tained by coating with tallow the pieces 
to be oxidizctl and lighting vs’itli a n)sin 
torch. I'inally, wipe the reliefs and let 
dry. 

Blue -Black Patina.— Use a dilute so- 
lution of cliloride of antimony in water 
and add a little free hydrm hloric acid. 
Apply with a soft brush, allow the article 
to dry ami mb with a flannel If ex- 
pen.se is no object, employ a solution of 
elilorhle of p.illadiiini, wliich gives a 
iiiagnificent blue tilaek It is neces.sary 
howe\cr, to previously ..lean tlie artiele.s 
thoroughly in a hot solution of carbon- 
ate of soda, in order to remove the dirt 
and greasy matter, wliieh w'ould prevent 
the patina from bcc:oiniiig fixed 

Red Patina. — The following is a new 
method of making a red patina, the so- 
called blood bronze on copper and 
copper alloys. Tlic metallic object is 
first made red hot, whereby it becomes 
covered with a coating consisting of 
cupric oxide on the surfac*e and cuprous 
oxide beneath. After cooling, it is 
worked upon with a polishing plate until 
the black cupric oxide coating is removed 
and the cuprous oxide appears. The 
metal now shows an intense red color, 
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with a considerablp degree of luster, both 
of which are so permanent that it can be 
treated with cheniiciils, such as blue 
vitriol, for instance, without being in the 
least affected. 

If it is desired to produce a marbled 
surface, instead of an even red color, 
borax or some chemical having a similar 
action is sprinkled upon the metal during 
the process of heating. On the places 
covered by the borax, oxidation is pre- 
vented, and after polishing, spots of the 
original metallic color will appear in the 
rea surface. These can be colored by 
well-known processes, so as to give the 
desired marbled appearance. 

PLATINIZING: 

Platinizing Aluminum. — Aluminum 
vessels coated with a layer of platinum 
are recommended in place of platinum 
vessels, when not exposed to very high 
temperatures. The process of platin- 
izing is simple, consisting in rubbing the 
iluminum surface, previously polished, 
ivith platinic chloriae, rendered slightly 
alkaline. The layer of platinum is made 
thicker by repeated application. Potash 
lye is carefully added to a solution of 
5 to 10 per cent of platinic chloride in 
water till a slightly alkaline reaction is 
produced on filtering paper or a porce- 
lain plate by means of phcnolpbtluilcin. 
This solution must always be freshly 

S repared, and is the best for tlie purpose. 

fpither galvanizing nor amalgamating 
will produce tlie desired result. Special 
care must bo taken that the aluminuni 
is free from iron, otherwise black patches 
will arise which cannot be removed. 
Vessels platinized in lliis way must not 
be cleaned with substances such as sea- 
sand, but witli a 5 to 10 per cent solution 
of oxalic acid in water, follow’ed by thor- 
ough rinsing in water. ''Fhesc vesslcs 
an said to be specially suitable for evap- 
orating purposes. 

Platinizing Copper and Brass. — I. — The 
articles are coated with a thin layer of 
platinum in a boiling .solution of platinum 
sal ammoniac*, 1 part; sal ammoniac, 8 
parts; and water, 40 part.s, and next pol- 
ished with chalk. A rni.xtiire of equal 
parts of platinum sal ammoniac and tar- 
tar may also be rubbed on the objects. 
Steel and iron article.s can be" platinized 
with an ethereal solution qf platinic 
chloride. For small jewelrv the boiling 
solution of platinic chloride, 10 parts; 
cooking salt, 200 parts; aud water, 1 000 
parts, is employed, which is rendered alka- 
line with soda lye. In this, one may 
also work with zinc contact. 


II. — Heat 800 pa^ of sal ammoniac 
and 10 parts of platinum sal ammoniac 
to the boiling point with 400 parts of 
water, in a porcelain dish, and place the 
articles to be platinized into this, where- 
by they soon become covered with a 
coating of platinum. They are then re- 
niovecT from the liquid, dried and pol- 
ished with whiting. 

Platinizing on Glass or Porcelain. — . 
First dissolve the platinum at a moder- 
ate temperature in aqua regia, and next 
evaporate the solution to dryness, ob- 
serving the following rules: When the 
solution coninicnccs to turn thick it is 
necessary to diminish the fire, while 
carrying the evaporation so far that the 
salt becomes dry, but the solution should 
nut be allowed to acquire a brown color, 
which occurs if the heat is too strong. 
The result of this first operation is 
chloride of platina. When the latter 
has cooled on it should be dissolved in 
alcohol (Oo per cent). The dissolution 
accoinplisliefb which takes place at the 
eml of 1 or 2 hours, throw the solution 
gradually into four times its weight of 
essence of lavender, then put into a well- 
closed flask. 

For use, dip a brush into the solution 
and apply it upon the objects to be plat- 
inized, let dry and place in tbc muffle, 
leaving them in iJie oven for about one- 
half hour. In this operation one should 
be guided as regards the duration of 
the baking by the hardness or fusibility 
of the object.s treated. The platiniza- 
lion aceomplished, lake a cotton cloth, 
dipped into whiling in the state of pulp, 
and rub the platinatcd articles with this, 
rinsing with wat<*r afterward.^. 

Platinizing Metals. — Following are 
several processes of platinizing on met- 
als: 

It is understood that the metals to be 
covered with platinum must be copper 
or coppered. All these baths require 
strong batteries. 

I. — ^^I'ake borate of potash, 300 parts, 
by weight; chloride of platina, 12 parts; 
distilled water, 1,000 parts. 

n. — Carbonate of soda, 250 parts, by 
weight; chloride of platina, 10 parts; dis- 
tilled water, 1,000 parts. 

III. — Siilphocyanide^ of potash, 12 
parts, by weight; cliioride of platina, 12 
parts; carlmnate of soda, 12 parts; dis- 
tilled water, 1,000 paits. 

IV. — Borate of soda, 500 parts, by 
weight; chloride of platina. If parts; dia* 
tilled water» l.atMl i^rts. 
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5aLVERING, SILVER-PLATING, AND 
DESILVERING: 

See also Silvering by Oxidation, under 
Oxidation Processes, under Plating. 

Antique Silver — There are various 
processes for producing antique silver, 
either fat or oxidized: 

To a little copal varnish add some 
finely powdered ivory black or graphite. 
Thin with spirits of turpentine and rub 
with a brush dipped into this varnish 
the obiects to be treated. Allow to dry 
for an nour and wipe off the top of tlic 
articles with some rap:, so that the black 
remains only in the hollow’s. If a softer 
tint is desired, apply again with a dry 
brush and wdpe as the first time. The 
coating of black will be weaker and the 
shade handsomer. 

Britannia Silver-Plating. — I. — The 
article should first be cleaned and then 
rubbed by means of a wet cloth with a 
pinch of powder obtained by mixing to- 
gether: Nitrate of silver, 1 part; cyanhlc 
of pota.ssium, 2 parts; chalk, 5 parts. 
Then wipe with a dry cloth, and polish 
well with rouge to give brilliancy. 

II. — By the electric method the metal 
is simply plunged into a hot saturated 
•olu^iou or crude potassium carbonate, 
and the plating is then done directly, 
using a strong electrical current. The 
potassium carbonate solution dissolves 
the surface of the britannia metal and 
thus enablei the silver to take a strong 
hold on the article. 

To Silver Brass, Bronze, Copper, etc. 
— I. — In order to silver copper, brass, 
bronze, or coppered metallic articles, 
dissolve 10 parts of lunar caustic in 500 
parts of distilled water, and 35 parts of 
potassium cyanide (98 per cent) in 500 
parts of distilled water; mix both solu- 
tions with stirring, heat to 176^ to 194^ 
F. in an enameled vessel, and enter the 
articles, well cleansed of jfat and impuri- 
ties, until a uniform coating has formed. 

II. — Zinc, brass, and copper are sil- 
vered by applying ajMste of the follow- 
ing composition: ^ Ten , parts of silver 
nitrate cfissolved in 50 parts of distilled 
water, and S5 parts of potassium cya- 
nide dissolved in distilled water; mix, 
stir, and filter. Moisten 100 parts of 
whiting and 400 parts of powdered tartar 
with enough of the above solution to 
make a paste-like mass, which is applied 
bv means of a brush on the well-cleaned 
objects. After the drying of this coat- 
ing, rinse off, and dry in sawdust. 

III. — To silver brass and copper by 
friction, rub on the articles, previously 


cleaned of grease, a paste of silver 
chloride, 10 parts; ccoking salt, 20 parts; 
powdered tartar, 20 parts; and the nec- 
essary water, using a rag. 

Desilvering. — I.— -It often happens in 
plating that, notwithstanding all pre- 
cautions, some pieces have failed and it 
is necessary to commence the work 
again. For removing the silver that has 
been applied, a rapid method is to take 
sulphuric acid, 100 parts, and nitrate of 
potash, 10 parts. Put the sulphuric 
acid and the nitrate of potash (saltpeter) 
in a vessel of stoneware or porcelain, 
heated on the water bath. When the 
silver has been removed from the cop 
per, rinse the object several times ano 
recommence the silvering. This bath 
may be used repeatedly, taking care each 
time to put it in a stoppered bottle 
When it has born saturated with silver 
and has no more strength, decant the 
deposit, boil the liquor to dryness, add 
the residue to the deposit, and melt in a 
crucible to regenerate the metal. 

II. — To dissolve the silver covering of 
a metallic object, a bath is made use of, 
composed of 66 per cent sulphuric acid, 

3 parts, and 40 per cent nitric acid, 1 
part. This mixture is heated to about 
176® F., and the obiects to be desilvered 
are suspended in it by means of a copper 
wire. The operation is accomplishea in 
a few seconds. The objects are washed 
and then dried in sawdust. 

To Silver Glass Balls and Plate GIim. 

— The following is a method for silvering 
the glass balls which arc u.scd as orna- 
ments in gardens, glass panes, and con- 
cave mirrors: Dissolve 300 parts of 
nitrate of silver and 200 parts of am- 
monia in 1,300 parts of distilled water. 
Add 35 parts of tartaric acid dissolved in 

4 times its weight of water. Dilute 
the whole with 15,000 to 17,000 parts of 
distilled water. Prepare a second solu- 
tion containing twice the amount of 
tartaric acid as the preceding one. Ap- 
ply each of these solutions successively 
for 15 to 20 minutes on the glass to be 
silvered, which must previously have 
been cleaned and dried. When the sil- 
vering is sufficient, wash the object with 
hot water, let dry, and cover with a 
brown varnish. 

Iron Silver-Plating.-—! — ^Iron articles 
are plated with quicksilver in a solution 
of nitrate of mercury before being sil- 
vered The quicksilver is then removed 
bv heating to 572® F. The articles may 
also be first tinned to economize the 
silver. Steel is dipped in 8 mixture of 
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nitrute of silver and mercury, cac^ dis- 
solved separate] y in the proportion of 5 
parts, by weight, to 300 parts by weight, 
of water, then wiped to remove the black 
61m of carbon, and silvered till a sample 
dipped in a solution of blue vitriol causes 
to turn red. According to fl Krupp, 
articles made of an alloy of nickel, Cop^ 
per, and zinc, such as Knives, forks, 
spoons, etc., should be coated electric- 
ally with nickel, put into a solution of 
copper like tliat used for galvanic cop- 
pering, and then electroplated. 

II. — A brilliant silver color may be 
imparted to iron (from which all grease 
has been previously removed) by treat' 
ing it with the following solution Fortt 
parts, by weight, chloride of antimony- 
10 parts, by weight, powdered arsenious 
acid; and 80 parts levigated hemstitfc 
are mixed with 1,000 parts of 90 per 
cent alcohol and gently heated for hail 
an hour on a water bath. A partial ^ 
lution takes place, and a small cotton pad 
is then dipped in the liquid and applied 
with a gentle pressure to the iron. A 
thin 61m consisting of arsenic and an^ 
♦imony is precipitated, as described by 
Dr. Langbcin, in his “llandburh der 
alv. Melallniederschlage.” The brih 
ancy ot the effect depends upon the 
tare with which the iron has previously 
been polished. 

To Silver-Plate Metals. — 1. — Nitrate 
of silver, 30 parts, bv weight; caustic 
potash, 30 parts; distillecf water, 100 parts. 
Put the nitrate of silver into the water; 
one-quarter hour afterwards add the pot- 
ash, and, when the solution is done, 61- 
ter. It is su6icient to dip the objects to 
he silvered into this bath, moving them 
about in it for 1 or S minutes at most; 
then rinsing and drying in sawdust. It 
is necessary to pickle the pieces before 
using the bath. To make the nitrate of 
silver one's self, take 30 parts of pure 
silver and 60 parts of nitric acid, and 
when the metal is dissolved add the 
caustic potash and the water. 

Jl. — Kayser’s silvering liouid, which 
is excellent for all kiiias ot metals, is 
prepared from lunar caustic, 11 parts; 
sodium hyposulphite, 40 parts; sal am 
nioniac, 14 parts: whiling, 40 parts* and 
distilled water. 200 parts. The articles 
must be cleaned well. 

Mosaic Silver. - This compound con 
sists of tin, 3 parts, by weight; bi'.iniith, 
8 parts; and mercury, 11 parts. rhe 
alloy of these metals is powdered 6iiely, 
thus forming a silvery mass us 'd for 
imitation silverng of metals, pap<*r, 
wood, etc. In older to impart to metals. 


especially articles of copper and brass, an 
appearance similar to silver, they arc 
made pertectly bright. The powaer of 
the mosaic silver is mixed with six limes 
the volume of bone ashes, adding enough 
water to cause a paste and rubbing this 
on Iht metallic surface by means of a 
cork of suitable shape. In order to 
-Over paper by means of this preparation 
it IS ground with white of egg, diluted 
mucilage, or varnish, and treated like a 
paint. 

Pastes for SHvering. — T. — Carbonate 
of 'irae 65 parts; sea salt, 60 parts; 
pieaia ot tartar, 35 parts; nitrate of 
silver 20 parts. Bray all in a mortar, 
not adding rhe carbonate of lime until 
the other substances are reduced to a 
fin** powder. Next, add a little water to 
form a homogeneous paste, which is 
preserved In blue bottles away from the 
light. For use, put a little of this paste 
on a small pad and rub the article with it. 

II. — Articles of zinc, brass, or copper 
may also be silver-plated by applying to 
them a pasty mass of the lollowing 
coinjmsition: First dissolve 10 parts by 
weight of nitrate of silver in 50 parts by 
weight, of distilled water; also 25 parts, 
by weight, of potassium cyanide in sn.ii- 
cient distilled water to dissolve it. Pour 
the two together, stir well, and 61 ter. 
Now 100 parts, by weight, of whiting or 
levigated chalk and 400 parts, by weight 
of potassium bitartrate, hncly powdered 
are moistened with the above solufio* 
sufHciendy to form a soft paste, which 
may be applied to the objects, previously 
well cleansed, with a brush. After this 
coating has dried well, rinse it olF, and 
dry the object in clean sawdust. 

Resilverin^. — I. — Take 100 parts, by 
weight, of distilled water and divide it 
into two equal portions. In the one dis- 
solve 10 parts of silver nitrate and in the 
other 25 parts ol potassium cyanide. 
The two solutions arc reunited in a single 
vessel as soon as completed. Next pre- 
pare a mixture of 100 parts of Spanish 
white, passed through a 6ne sieve, 10 
parts ot cream of tartar, pulverized, and 
1 par! of mercury. Tni.*; powder is 
stirred in a po- '«i»n of the above liquid 
so as to form a i ihcr thick paste. The 
comp\sition is applied by means of the 
6nger, covered with a rag, on the object 
to be silvered. The application must be 
as even as possible. Let the object dry 
and wash in pure water. The excess of 
powder is removed with a brush 

11. — The following iji 9 process used 
when the jeweler has fo repair certain 
pieces from which silvering has come off 
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in places, and which he would liKe to 
repair without having recourse to the 
battery, and specially without ha^^ to 
take out the stones or pearls: Take 
nitrate of silver, 25 parts, by weight; 
cyanide of potassium, 50 parts; cream of 
tartar, 20 parts; Paris white, 200 parts; 
distilled water, 200 parts; mercu^, 2 parts. 
Dissolve the nitrate of silver in half of 
the distilled water and the cyanide in 
the other half; mix the two liquids; next 
braj well in a mortar the mercury, Paris 
white, and cream of tartar. Preserve 
the products of these two operations 
separately, and when you wish to use 
them make a rather soft paste of the two, 
which apply with a little cotton or a 
brush on tne portion to be silvered. Let 
dry and subsequently rub w;tb a soft 
brush. 

Tin Silver-Plating. — ^^Prepare a solu* 
tion of 3 parts, by weight, of bismuth 
subnitrate in 10 parts of nitric acid of 
1.4 specific gravity, to which add a solu- 
tion of 10 parts of tartar and 40 parts of 
hydrochloric acid in 1,000 parts of water. 
In the mixture of these solutions irn 
merse the tin articles freed from grease 
and oxide. The pulverous bismuth 
precipitated on the surface is rubbed off, 
whereupon the objects appear dark steel 
gray. For silvering prepare a mixture 
of 10 parts of silver cJiloride; 30 parts of 
cooking salt; 20 parts of tartar, and 100 
parts of powderea chalk, which is rubbed 
in a slightly moist state on the bismuth 
surface of the tin articles, using a flannel 
rag. The silver separates only in a 
very thin layer, and must be protected 
ngainst power and light before tarnish- 
ing by a coating of preservative or cel- 
luloid varnish. 

Zinc Contact Silver-Plating. — Accord- 
ing to Buchner, 10 parts, by weight, of 
silver nitrate is dissolved in water and 
precipitated by the addition of hydro- 
chloric acid in the form of i,ilver chloride, 
which is washed several times in clean 
water; now dissolve 70 parts, by weight, 
of spirit of sal ammoniac in water, and 
add to it 40 parts, by weight, of soda crys- 
tals, 40 parts, by weight, of pure potas- 
sium cyanide, and 15 parts, by weight, of 
common salt. Now thin down the 
compound with sufficient distilled water 
to make a total of 1,000 parts. 

Tin Plating of Lead. — Lead plates are 
best tinned by plating. For this purpose 
a table with a perfectly even iron surface 
and provided with vertical raised edges 
to prevent the melted metal from flowing 
away, is employed. The lead is poured 


on this table, and covered with grease to 
prevent oxidation of the surface. As 
soon as the lead is congealed, melted tin 
is poured over it, care being taken that 
the tin is sufficiently heated to remeJt the 
surface of the lead and combine thorough- 
ly with it. ^ When the plate is sufficiently 
cooled, it is turned over, and the lower 
surface treated in the same way. The 
plate, thus tinned on both sides, is then 
placed between rollers, and can be rolled 
into very thin sheets without injury to 
the tin coating. These sheets, doubly 
coated with tin by this process, are spe- 
cially adapted for lining cases intended 
for the transport of biscuits^ chocolate, 
candies, tea, snuff, etc. If lead plates 
are only to be tinned superficially, they 
are heated to a tolerably high tempera- 
ture, and sprinkled with powdered rosin; 
melted tin is then rubbed on the surfac^ 
of the plate with a ball of tow. It is 
advisable to give the lead a fairly thick 
coating of tin, as the latter is rendered 
thinner by the subsequent rolling. 

VARIOUS RECIPES: 

To Ascertain whether an Article Is 
Nickeled, Tinned, or Silvered. — When 
necessary to ascertain quickly and accur- 
ately the nature of the white metal cover- 
ing an object, the following process will 
be found to give excellent results: 

Nickeled Surface. — If the article has a 
nickel coating, a drop of hydrochloric 
acid, deposited on a spot dean and free 
from grease, will auickly develop a green- 
ish tint. If the ooject is kept for 5 or 10 
minutes ir a solution composed of 60 
parts of sea salt and 110 parts of water, 
it will receive a very characteristic red- 
dish tint. A drop of sulphuret of so- 
dium does not change a nicKeled surface. 

Tinned Surface.-— A tinned object may 
be recognized readily by applying hydro- 
chloric acid, which, even diluted, will 
remove the tin. The salt solution, used 
as prf^viously described, produces a gray 
tint, faint in certain cases. The suf- 
pburct of sorlium dissolves tin. 

Silvered Surface. — In the case of a sil- 
vered article a drop of nitric acid will 
remove the silver, while ^hydrochloric 
acid will scarcely attack it. The salt 
solution will produce no effect. The 
sulphuret of sodium will blacken 
rapidly. 

PLATINIZING: 

See Plating. 

PLATINOTYPE PAPER: 

See Phoiography. 
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Polishes 

POLISHES FOR AUTOMOBILES: 


i. — Cedar Oil 1 pound 

Turpentine 1 pint 

Ammonia Water 1 pint 


Venice Turpentine ... .2 ounces 

Dissolve the Venice turpentine in the 
turpentine and mix with the others. Ap- 
ply with a soft cloth or sponge and 
polish with a dry cloth. 


II. — ^Turpentine 8 quarts 

Kerosene 2 gallons 

Citronella Oil half pint 


Oil of Caraway Seeds 
Sufficient to make six gallons 

Neither Caraway oil or kerosene has 
any solvent properties as far as dissolv- 
ing varnish gum is concerned ; turpentine 
has, and there is just enough of it in 
this formula to make it **bite” without 
actually affecting the gloss prejudicially 
to any great extent. 

III. — Boiled Linseed Oil...l pound 

Benzine 1 quart 

Cedar Oil 6 ounces 

Mix and apply with a sponge, running 
only one wav of the paint. I^t stana 
for half an hour and polish with a dry 
doth. 

IV. — Cheap Auto^Body Polish. — An 
exddlent auto-body polish may be made 
very cheap. Buv a quart of paraffin flush- 
ing oil and sad to it hair a gallon of 
•aMSoline. The gasoline acts as a very 
^ective cleaner and the paraffin gives 
the required lustre. 

V. ^Bnamel (Black) for Auto. — 

8 pints Good Varnish 
8 quarts Turpentine 
8 ounces best Japan dryer 
1 ounce Carbon lllack 
1 ounce (commercial) Ether 

Mix thoroughly the varnish and tur- 
pentine. Then add the other ingredients, 
mixing thoroughly by stirring. If another 
color is desired in place of black, use 
any other colored enamel. 

Before appl}ring, car should be washed 
thoroughly and flowed to dry. Ap[4y 
mixture then with a piece of clean cheese- 
cloth, go over the surface of the car once 
with the cheesecloth pressing lightly but 
not rubbing it. The mixture wul spread 
and become even and smooth. 


Polishes for Aluminum.— I.—M. 

Mouray recommends the use of an emul- 
sion of equal parts of rum and olive oil, 
made by shaking these liquids together 
in a bottle. When a burnishing stone is 
used, the peculiar black streaks first 
appearing should not cause vexation, 
since they do not injure the metal in the 
least, and may be removed with a woolen 
rag. The object in question may also 
be briglitened in potash lye, in which 
case, however, care must be taken not to 
have tlie lye too strong. For cleaning 
purposes benzol has been found best. 

II. — Aluminum is susceptible of taking 
a beautiful polish, but it is not white 
like that of silver or nickel, rather 
slightly bluish, like tin. The shade can 
be improved. First, the grease is to be 
removed from the object with pumice 
stone. Then, for polishing, use is made 
of an emery paste mingled with tallow, 
forming cakes which are rubbed on the 
polishing brushes. Finally, rouge pow- 
der is employed with oil of turpentine. 


POLISHES FOR BRASS, BRONZE, 
COPPER, ETC.: 

Objects of polished copper, bronze, 
brass, and other alloys of copper tarnish 
through water and it is sometimes neces- 
sary to give them again their bright ap- 
pearance. Pickle the articles in an acid 
bath; wash them next in a neutral bath; 
dry them, and subsequently rub them 
with a polishing powuer. Such is the 
^neral formula; tne processes indicated 
below are but variants adapted to divers 
cases and recommended by disinterested 
experimenters; 

Sharp Polishes. — ^The following three 
may be used on dirty brasses, copper 
articles, etc., where scratching is not ob- 
jectionable: 


I. — Quartz, sand, pow- 
dered and levigat- 
ed 20 parts 

Paris red 30 parts 

Vaseline 50 parts 

Mix intimately and make a pomade. 

II. — Emery flour, finest 

levigated 50 parts 

Paris red 50 parts 

Mutton suet 40 parts 

Oleic acid 40 parts 

III. — Levigated emery 

powder 100 parts 

Anhydrous sodium 

carbonate 5 parts 

Tallow soap 20 parts 

Water .100 parts 
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Ccmper Articles. — Make a mixture of 
powdered charcoal, very fine, 4 parts; 
spirit of wine, 3 parts; and essence of 
turpentine, 2 parts. To this add water 
in which one-third of its weight of sorrel 
salt or oxalic acid has been stirred, and 
rub the objects with this mixture. 

Bronze Articles. — Boil the objects in 
soap lye, wash in plenty of water, and 
dry in sawdust. 

Highly Oxidized Bronzes. — First dip 
in strong soda lye, then in a bath con- 
taining 1 part of sulphuric acid to 12 
parts of water. Rinse in clean water, 
and next in water containing a little am- 
monia. Dry and rub with a polishing 
powder or paste. 


POLISHES FOR FLOORS. 

I. — Throw a handful of permanganate 
potash crystals into a pail of boiling 
water, ana apply the mixture as hot as 
possible to tne floor with a large flat 
Drush. If the stain produced is not 
dark enough, apply one or two more 
coats as desired, leaving each wash to 
dr^ thoroughly before applying another. 
If it is desired to polish tne surface with 
beeswax, a coat oi size should be applied 
to the boards before staining, as this 
gives depth and richness to the color. 
After 3 or 4 da^s, polish well with a mix- 
ture of turpentine and beeswax. A few 
cents will cover the cost of both size and 
permanganate of potash. 

II. — Potash 1 part 

Water 4 parts 

Yellow beeswax .... 5 parts 

Hot water, a sufHcient quantity. 


Emulsify the wax by boiling it in the 
water in which the potash has been di.s- 
•olved; stir the whole time. The exact 
amount of boiling is determined by the 
absence of any free water in the mass. 
Then remove the vessel froin the fire, 
and gentlv pour in a little hoiling water, 
and stir the mixture carefully. If a fat- 
like mass appears without traces of 
watery particles, one may know the mass 
is in a nt condition to be liquefied by the 
addition of more hot water without the 
water separating. Then put in the water 
to the extent m 200 to 225 parts, and 
reheat the compound for 5 to 10 minutes, 
without allowing it to reach the boiling 
point. Stir constantly until the mixture 
IS cool, so as to prevent the separation of 
the wax, when a cream-like mass results 
which gives a quick and brilliant polish 
on woodwork, it applied in the usual way, 
on a piece of flannel rag, and polished 
by rubbing with another piece of flannel. 


Colored Floor Polishes. — Yellow: Caus- 
tic soda solution, 7} parts, mixed with 14 
to 2 parts of finely powdered ocher, heated 
with 2} parts of yellow wax, and stirred 
until uniformly mixed. A reddish-brown 
color may be obtained hy adding 2 parts 
of powdered umber to the above mixture. 

Nut Drown. — I. — Natural umber, } 
part; burnt umber, 1 part; and yellow 
ocher, 1 part, gives a fine red- brown 
color when incorporated with the same 
wax and soda mixture. 

II. — Treat 5 pounds of wax with 15 
pounds of caustic soda lye of 3° Be. so 
that a uniform wax milk results; boil 
with i pound of annatto, 3 pounds of 
yellow ocher, and 2 pounds of burnt 
umber. 

Mahogany Brown. — Boil 5 pounds of 
wax with 15 pounds of caustic soda lye 
as above. Trien add 7 pounds of burnt 
umber very finely powclercd, making it 
into a uniform mass by boiling again. 

Yellow Ocher. — The wax milk obtained 
as above is boiled with 5 pounds of yel- 
low ocher. 

The mass cn cooling has the consist- 
ency of a sah e. If it is to be U3cd for 
riibning the Door it is stirred with suf- 
ficient boiling water so as to form a 
fluid of the consistency of thin syrup or 
oil. This is applied very thin on the 
floor, using a brush; then it is allowed 
to dry only half way, and is rubbed with 
a stiff floor brush. The polishing is 
continue^d with a woolen rag until a 
mirror-like gloss is obtained. It is best 
not to paint the whole room and then 
brush, but the deals should be taken one 
after the other, otherwise ^ the coating 
would become too dry and give too dull a 
luster. The floors thus treated with 
gloss paste are very beautiful. To keep 
tnem in this condition they should be 
once in a while rubbed with a woolen 
rag, and if necessary the color has to be 
renewed in places. If there are parquet 
floors whose patterns are not to be cov- 
ered up, the ocher (yellow) paste or, 
better still, the pure wax milk is used. 

French Poliah. — The wood to be pol- 
ished must be made perfectly smooth and 
all irregularities removed from the surface 
with glass paper; next oil the work with 
linseed oil, taking care to rub off all super- 
fluous oil. (If the wood is white no oil 
should be used, as it imparts a slight color.) 
Then prepare a wad or rubber of wadding, 
taking care there are no hard lumps in it. 
After the rubber is prepared pour on it a 
small quantity of polish. Then cover H 
with a piece of old cotton rag (new will 
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Qot answer). Put a small drop of oil 
with the Bnger on the surface of the rub- 
ber, and then proceed to polish, moving 
the rubber in lines, making a kind of fig- 
ure of eight over the work. Be very 
careful that the rubber is not allowed to 
stick or the work will be spoilt. A little 
linseed oil facilitates the process. When 
the rubber requires more polish, turn 
back the rag cover, pour on the polish, 
replace the cover, oil and work as before. 
After this rubbing has proceeded for a 
little time and the whole surface has been 
gone over, the work must be allowed to 
sUnd for a few hours to harden, and 
tb^n be rubbed down smooth with very 
fine emery paper. Then give another 
coat of polisli. If not smooth enough, 
emery paper again. This process must 
continue until the grain is filled up. Fin- 
ish olf with a clean rubber with only 
spirit on it (no polish), when a clear 
bright surface should be the result. 
Great care must be taken not to put the 
polish on too freely, or you will get a 
rough surface. After n little practice 
all difliculties will vanish. The best 
French polish will be found to be one 
made only from good pale orange shel- 
lac and spirit, using 3 pounds of sbclhic 
for each gallon ot .spirit. The latter 
should be of (13 to 64° over-proof. A 
weak spirit is not suitable and does not 
make a good poli.sh. A few drops of 
pure linseed oil make the polish work 
more freely. 

POLISHES FOR FURNITURE. 

First make a pn.sle to fill cracks as fol- 
lows: Whiling, plaster of Paris, pumice 
stone, litharge, equal parts; japan dryer, 
boiled linseed oi!. turpentine, coloring 
matter of sufTicient quantity. Rub the 
solids intimately with a mixture of 1 part 
of the japan, 2 parts of the linseed oil, 
and 3 parts of turpentine, coloring to 
suit with Vandyke brown or sienna. 
Lay the filling on with a brush, let it set 
for about 20 minutes, and then rub off 
clean except where it is to remain. In 
9. or 3 days it will be hartl enough to 
polish. 

After the surface has been thus pre- 
pared, the applic.itioii of a coat of first- 
class copal varnish is in order. It is 
recommended that the varnish be ap- 
plic<i in a moderately warm room, as it 
IS injured by becoming chilled in drying. 
To get tile best results in varnishing, 
some skill and experience arc reijuired. 
The varnish must be kept in an evenly 
warm teniperatme, and put on neither 
too plentifully nui too gingerly. 

After a satisfactorily smooth and res- 


I ular surface has been obfainrd, the 
I polishing proper may be cone. This 
may be acconplished by manual la bos 
and dexterity, or consist in the applica- 
tion of a very thin, even coat of a very 
fine, transparent varnish. 

If the hand-polishing method be 
preferred, it may be pursued by rubbing 
priskly and thoroughly with the follow- 
ing finishing polish: 


I. — Alcohol 8 ounces 

Shellac 2 drachms 

Gum benzoin 2 drachms 

Best poppy oil 2 drachms 

Dissolve the shellac and gum in the 
alcohol in a warm place, with frequent 
agitation, and, when cold, add the poppy 
oil. This may be applied on the end ot a 
cylindrical rubber made by tightly rolling 
a piece of flannel which has been torn, not 
cut, into strips 4 to 6 inches wide. 

A certain “oily sweating'* of articles 
of polished wood occurs which has been 
ascribed to the oil used in polishing, but 
has been found to be due to a waxy sub- 
stance present in shellac, which is often 
used in polishing. During the operation 
of polishing, this wax enters into close 
combination with the oil, forming a soft, 

? :reasy mass, which prevents the varnish 
rom ever becoming really hard. This 
greasy matter exudes in the course of time. 
The remedy is to use only shellac from 
which the vegetable wax has been com- 
pletely removed. This is accomplished 
by making a strong solution of the shellac 
in alcohol and then shaking it up with 
fresh seed lac or filtering it Uirough seed 
lac. In this way the readily soluble 
rosins in the seed lac are dissolved, and 
with them traces of colorinjg matter. At 
the same time the vegetab^ wax, which 
is only slightly soluble, is deposited. The 
shellac solution which has exchanged its 
vegetable wax for rosin is not yet suitable 
for fine furniture polishing. It is not 
sufficiently taken np by the wood, and 
an essential oil must be added to give it 
the ncccss.'iry properties, one of the best 
oils to employ for this purpose being 
that of rosemary. The following recipe 
is given: 

II. — Twenty pounds of shellac and 4 
pounds of bcn/.oiri arc dissolved in the 
smallest possible quantity of alcohol, to- 
gether with 1 pound of rosemary oil. The 
.solution I hen obtained is filtered through 
seed lac so as to remove whatever vegeta- 
ble wax may be present. 


Red Furniture Paste. — ■ 

Soft water 6 pints 

Turpentine 6 pints 
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Beeffw%ic pounds 

White wax 11 ounces 

White soap 18 ounces 

Red lead 12 ounces 

Cut up soap aud dissolve in water by 
aid of heat; then evaporate to 6 pounds. 
Melt the waxes and add^ tuipentine in 
which red lead has been stirred* pour into 
this the soap solution* and stir until it is 
nearly cold. If a darker color is wanted 
add more red lead* 4 to 6 ounces. 

Beechwood Furniture. — The wood of 
the red beech is known to acquire* by the 
use of ordinary shellac poush* a dirty 
yellow color, and by the use of white 
polish* prepared from bleached shellac* 
an unsightly gray- white color. There- 
fore, where lignt colors arc desired, only 
filtered shellac polish should be em- 
ployed* and in order to impart some fire 
to the naturally dull color of the beech- 
wood the admixture of a solution of 
dragon*s blood in alcohol for a red shade, 
or turmeric in alcohol for yellow may be 
used.^ A compound of the red and yel- 
low liquids gives a good orange shade. 
A few trials will soon show how much 
coloring matter may be added to the 
polish. 

Polishes for Glass. — I. — Mix calcined 
magnesia with purified benzine to a semi- 
liquid paste. Hub the glass with this 
mixture by means of a cotton wad, until 
it is bright. 

II. — Crush to nowder cologne chalk, 
60 parts, bv weight; tripoli, 30 parts, by 
w'eiglit; bole, 15 parts, by weight. For 
tise moisten the glass a little, dip a linen 
rag into the powder and rub the glass 
until jt is clean. 

III. — Tin ashes may be emploved 
with advantage. The glass is rubbed 
with this substance and then washed off 
with a piece of soft felt. In this manner 
a very handsome polish is obtained. 

Polishei for Ivory, Bone, etc. — I. — 
First rub with a piece of linen soaked 
with a paste made of Armenian bole 
and oleic acid. Wash with Marseilles 
soap, dry, rub with a chamois skin, and 
finajlv render it bright with an old piece 
of silk. If the ivory is scratched, it may 
be smoothed by means of English red 
stuff on a cloth, or even with a piece of 

f lass if the scratches are rather deep, 
n the hollow parts of ivory objects the 
paste can be made to penetrate by means 
of an old toothbrush. 

o'-toise-shell ariicfes have a way 
of getting dull and dingy looking. To 
r<^holi.sh dip llie finger in linseed oil and 


rub over the whole surface. Very little 
oil should be used, and if the article is a 
patterned one it may be necessary to use 
a soft brush to get it into the crevices. 
Then rub with the palm of the' hand 
until all oil has disappeared, and the 
shell feels hot and looks bright and shiny. 

Marble Polishing. — Polishing includes 
five operations. Smoothing the rough- 
ness left on the surface is done by rub- 
bing the marble with a piece of moist 
sandstone; for moldings either wooden 
or iron mullers are used, crushed, and 
wet sandstone, or sand, more or less fine, 
according to the degree of polish re- 
quired, being thrown under them. The 
second process is continued rubbing with 
ieces of potterv without enamel, which 
ave only Deen baked once, also wet. If 
a brilliant polish is required, Gothland 
stone instead of pottery is used, and 
tier's clay or fuller’s earth is placed 
neath the muller. This operation is 
performed upon granites and porphyry 
with emery and a lead muller, tne upper 
part of which is incrusted with the mix- 
ture until reduced by friction to clay or 
impalpable powd' r. As the polish de- 
pends almost en irely upon these two 
operations, care must be taken that they 
are performed with a regular and steady 
movement. When the marble has re- 
ceived the first polish, the flaws, cavities, 
and soft spots are sought out and filled 
with mastic pf a suitable color. 

This mastic is usually composed of a 
mixture of yellow wax, rosin, and Bur- 
gundy pitch, mixed w'ith a little sulphur 
and plaster passed through a fine sieve, 
whicn gives it the consistency of a thick 
paste; to color this paste to a tone anal- 
ogous to the ground tints or natural 
cement of the material upon which it is 

{ >laced, lampblack and rouge, with a 
ittle of the prevailing color of the ma- 
terial, arc added. For green and red 
marbles, this mastic is sometimes made 
of gum lac, mixed with Spanish sealing 
wax of the color ol the marble. It is 
applied with pincers, and these parts 
are polished with the re<«t. Sometimes 
crusned fragments of marble are intro- 
duced into Uie cement, bat for fine mar- 
bles the same colors are employed which 
are used in painting, and which will 
produce the same tone as the ground; 
the jjtum lac is added to give it body and 
brilliancv. 

The third operation in polishing con- 
i sists in rubbing it again with a hard 

E ' umice stone, under which water is 
eing constantly poured, unmixed with 
sand. For the tcurtli process, culled 
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softening! the ground, lead filings are 
mixed with the emery mud produced by 
the polishing of mirrors or the workinjg 
of precious stones, and the marble is 
ruboed by a compact linen cushion well 
saturated with this mixture; rouge is also 
used for this polish. For some outside 
works, and for hearths and paving tiles, 
marble workers confine themselves to 
this polish. When the marbles have 
holes or grains, a lead muller is substi- 
tuted for the linen cushion. In order to 
give a perfect brilliancy to the polish, the 
gloss IS applied. Wash well the pre- 
pared surfaces and leave them until per- 
fecUy dry, then Uke a linen cushion, 
moistened only with water, and a little 
powder of calcined tin of the first qual- 
ity. After rubbing with this for some 
lime take another cushion of dry rags, 
rub with it lightly,^ brush away any for- 
eign substance which might scraten the 
marble, and a perfect poRsh will be ob- 
tained. A little alum mixed with the 
water used penetrates the pores of the 
marble, and gives it a speedier polish. 
This polish spots very easily and is soon 
tarnisned and destroyed by dampness. 
It is necessary when purchasing articles 
of polished marbles to subject them to 
the test of water; if there is too much 
alum, the marble absorbs the water and 
a whitish spot is left. 

POLISHING POWDERS. 

Polishing powders are advantageously 
prepared according to the following re- 
cipes: 

I. — Four pounds magnesium carbon- 
ate, 4 pounds chalk, and 4 pounds 
rouge are intimately mixed. 

II. — Four pounds magnesium carbon- 
ate are mixed with I pound fine rouge. 

III. — Five pounds fine levigated whit- 
ing and 2 pounds Venetian red are 
ground together. 


IV. — Kieselguhr 42 pounds 

Putty powder 14 pounds 

Pipe clay 14 pounds 

Tartaric acid Impounds 


Powder the acid, mix well with the 
others. This is styled “free from mer- 
cury, poisonous mineral acids, alkalies, 
or grit.” It may^ he ^ tinted with 12 
ounces of oxide of iron if desired. 

Liquid Polishes. — 

I. — Malt vinegar 4 gallons 

Lemon juice 1 gallon 

Paraffine oil 1 gallon 

Kieselguhr pounds 

Powdered bath brick S pounds 

Oil lemon 2 ounces 


II. — Kies^uhr. 4fi pounds 

ParafiSne oil. ....... S gallons 

Methylated spirit. . . 14 gallons 

Camphoratea spirit . | gallon 

Turpentine oil } gallon 

Liquid ammonia 
fort 8 pints 

III. — Rotten stone 16 av. ounces 

Paraffine 8 av. ounces 

Kerosene (coal oil) 16 fluidounces 
Oil of mirbane enough to per- 
fume. 

Melt the paraffine, incorporate the 
rotten stone, add the kerosene, and the 
oil of mirbane when cold. 

IV. — Oxalic acid } av. ounce 

Rotten stone. .... 10 av. ounces 
Kerosene (coal oil) 80 fluidounces 
Paraffine 2 av. ounces 

Pulverize the oxalic acid and mix it 
with rotten stone; melt the paraffine, add 
to it the kerosene, and incorporate the 
powder; when cool, add oil of mirbane 
or lavender to perfume. 

Pour the ammonia into the oil, methy- 
lated spirits, and turpentine, add the 
camphorated spirit and mix with the 
kieselguhr. To prevent setting, keep 
well agitated during filling. The color 
may turned red oy using a little ses- 
ouioxide of iron and less kieselguhr. 
Apply with a cloth, and when dry use 
another clean cloth or a brush. 

Polishing Soaps. — 

I. — Powdered pipe clay 112 pounds 


Tallow soap 16 pounds 

Tartaric acid II pounds 

Grind until pasty, afterwards press into 
docks by the machine. 

II. — Levigated flint 60 pounds 

Whiting. 52 pounds 

Tallow 20 pounds 

Caustic soda 5 pounds 

Water 2 gallons 


Dissolve the soda in water and add to 
the tallow; when saponified, stir in the 
others, pressing as before. 

^11. — Saponified cocoanut 

oil 56 pounds 

Kieselguhr 12 pounds 

Alum... . 54 pounds 

Flake white 54 pounds 

Tartaric acid if pounds 

Make as before. 

IV. — Tallow soap 98 pounds 

Liquid glycerine 

soap 14 pounds 

Whiting 18 pounds 

Levigated flint 14 pounds 

Powdered pipe clay. 14 pounds 
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KETAL POLISHES: 

Polkhing Putet.— 

1. — W kite petroleum 

jellT SO pounds 

Kiceelgubr 80 pounds 

Refined pamffine 

wax 10 pounds 

Refined chalk or 

whiting 10 pounds 

Sodium hyposulphite 8 pounds 

Melt wax and jelly, stir in others and 
grind. 

It is an undecided point as to whether 
a scented paste is better than one with'- 
out perfume. The latter is added merely 
to hide the nasty smell of some of the 

f reases used, and it is not very nice to 
aye spoons, etc., smelling, even tasting, 
of miroane, so perhaps citronelle is best 
for this purpose. It is likely to be more 
pure. The dose of scent is usually at 
the rate of 4 ounces to the hundred- 
weight. 


n. — Dehydrated soda. . 5 parts 

Curd soap 20 parts 

Emery flour 100 parts 


To be stirred together on a water bath 
with water, 100 parts, until soft. 


HI. — Turpentine 1 part 

Emery flour 1 part 

Paris red ff parts 

Petrolatum 8 parts 


Mix well and perfume. 


IV. — Stearine 8 to 9 parts 

Mutton suet 88 to 88 parts 

Stearine oil 8 to 8.8 parts 

Melt toffether and mix with Vienna 
chalk, in nne powder, 48 to 60 parts; 
Paris red, 80 parts. 

V. — Rotten stone 1 part 

Iron subcarbonate.. 8 parts 
Lard oil, a suflicient quantity. 

VI. — Iron oxide 10 parts 

Pumice stone 88 parts 

Oleic acid, a sufficient quantity. 

VII. — Soap, cut flne 16 parts 

Precipitated chalk. . 8 parts 

Jewelers* rouge. ... 1 part 

Cream of tarUr. .. • 1 part 

Magnesium carbon- 
ate 1 part 

Water, a sufficient quantity. 

Dls^ye the soap in the smallest 
Quantity of water oyer a water bath. 
Add tlm other ingredients to the solu- 
tion while still hot, stirring all the time 
to make sure of complete homogeneity. 
Pour the mass into a* box with shallow 
iidei, and afterwards cut into cubes. 


Ron-Explotiye Liouid Metid Polish.— 
Although in a liquid form, it does not 
necessarily follow that a liquid polish is 
less economical than pastes, because the 
efficiency of both is dependent upon the 
amount of stearic or oleic acid they con* 
tain, and a liquid such as that given be-' 
low is as rich in this respect as most of 
the pastes, especially those containing 
much mineral jelly and earthy matters 
which are practically inert, and can only 
be considered as filling material. Thus 
it is a fact that an ounce of fluid polish 
may possess more polishing potency than 
an equal weight of the paste. Propor- 
tions are: Sixteen pounds crude oleic acid; 
4 pounds tasteless mineral oil; 5 pounds 
kieselguhr; ounces lemon oil. Make 
the earthy matter into a paste with the 
mixed fluids and gradually thin out, 
avoiding lumps. Apply with one rag, 
and finish with another. 


. l^cellaneous Metal Polishes. — I. — 
Articles of polished copper, such as clocks, 
stove ornaments, etc., become tarnished 
very auickly. To restore their brilliancy 
dip a brush in strong vinegar and brush 
the objects to be leaned. Next pass 
through water and dry in sawdust. A 
soap water, in which some carbonate of 
soda has been dissolved, will do the same 
service. 


II. — This is recommended for ma- 
chinery by the chemical laboratory of 
the industrial museum of Batavia: 


Oil of turpentine 15 parts 

Oil of stearine 85 parts 

Jewelers’ red 85 parts 

Animal charcoal, of 

superior quality 45 parts 

Alcohol is added to that mixture in 
such a quantity as to render it almost 
liquid, then by means of a brush it is put 
on those parts that are to be polished. 
When the alcohol has dried, the remain- 
ing cover is rubbed with a mixture of 
45 parts of animal charcoal and 85 parts 
jewelers’ red. The rubbed parts will 
become quite clean and bright. 

III. — The ugly spots which frequently 
show themselves on nickel-plated ob- 
jects may be easily removed with a mix- 
ture of 1 part sulpnuric acid and 50 parts 
idcohol. Coat tne spots with this solu- 
tion. wipe off after a few seconds, rinse 
off thoroughly with clean water, and rub 
dry with sawdust. 


IV. — Cr^us, dried and powdered, 
when applied with chamois leather to 
nickel-plated goods, will restore their 
brilliancy without injuring their surface. 

V —Articles of tui should he ground 



696 


POLISHES 


and polished with Vienna lime or Span- 
ish white. The former may be spread 
on linen raffs, the latter on wash leather. 
Good results may be obtained by a 
mixture of about eq^ual parts of Vienna 
lime, chalk, and tripoli. It should be 
moistened with alcohol, and applied with 
a brush. Subsequent rubbing with roe 
skin (chamois) wilt produce a first-rate 
polish. Tin being a soft metal, the 
above polishing substances may be very 
fine. 

VI. — To polish watch cases, take two 
glasses with large openings, preferably 
two preserving jars with ground glass 
covers. Into one of the glass vessels 
pour 1 part of spirit of sal ammoniac 
and 3 parts water, adding a little ordi- 
nary barrel soap and stirring everything 
well. Fill the other glass one half with 
alcohol. Now lay the case to be cleaned, 
with springs and all, into the first-named 
liquid and allow to remain therein for 
about 10 to 20 seconds. After pro- 
tracted use this time may be extended 
to several minutes. Now remove the 
case, quickly brush it with water and 
soap and lay for a moment into the alco- 
hol in the second vessel. After drying 
off with a clean cloth heat over a soldcr- 
inff fianie for quick drying and the case 
will now look almost as clean and neat 
as a new one. The only thing tliat may 
occur is that a polished metal dome 
may become tarnished, but this will only 
happen if either the mixture is too strong 
or the case remains in It too long, both 
of which can be «*asily avoi<le<l with a 
little pra<*1i* e Sliakc before using 

VII. — 'riiis is a cleanser ns well (is 
polisher: 

Prepared ehalk 2 parts 

Water of ammonia. . 2 parts 
Water sufTieient to make. 8 parts 

The ammonia saponifies the grease 
usually present. 

It must be pointed out that the alkali 
present makes this preparation somewhat 
undesirable to handle, a.s it will affect the 
skin if allowed loo free contact. 

The density of the liquid might be 
increa.se(i by the addition of soap: the 
solid would, of course, then remain 
longer in suspension. 

VIII. — Serviettes Magiques. — These 
fabrics for polishing articles of metal con- 
sist of pure wool saturated with soap and 
tripoli, and dyed with a little coralline. 
They are produced by dissolving 4 parts 
of Marseilles soap in 20 parts of water, 
adding 2 parts of tripoli and saturating a 
piece of cloth 3 inches long and 4 inches 
wide with it. allowing to dry. 


IX. — In order to easily produce a mat 
polish on small steel articles use fine 
powdered oil stone, ground with turpen- 
tine. 


Polishes for Pianos. — 

I. — Alcohol, 95 per cent. . 300 parts 

Benzol 700 parts 

Gum benzoin 8 parts 

Sandarac 16 part.s 

Mix and dissolve. Use as French 
polish. 

II. — Beeswax 2,500 parts 

Potassium carbon- 
ate 25 parts 

Oil of turpentine.. . . 4,000 parts 
Water, rain or dis- 
tilled 4,500 parts 

Dis.«olvc the potassium carbonate in 


1,500 parts of the water and in the solu- 
tion boil the wax, shaved up, until the 
latter is partially saponified, replacing 
the water as it is driven off by evapora- 
tion. When this ocicurs remove from the 
fire and stir until cold. Now add the 
turp"iitii e little hy little, and under con- 
stant agitation, stirring until a smootli. 
hornogeneoiis emulsion is formed. When 
this occurs add the remainder of the 
water under constant stirring. If a 
color is wanted use alkanct root, letting 
it macerate in the oil of turpentine be- 
fore using ♦he latter (about an <»unce Ic 
the quart is suflicieiit). This prenara- 
is said to Ik* one of the best polishes 
known. The directions are very siinph*: 
First uasli the surface lo be [xdished, 
riiua*, and <lry. Apply tlie pa; !• ^.j- 

Iv and thinly as possible ovci ^.v^tiion of 
the snrf.H (“, then rub off well with a soft 
woolen clotli. 

Polishes for Silverware. — The best pol- 
ish for siKerware — tJiat is, the polish 
that, while it (deans, does not too rapidly 
abrade the surface — is levigated clialk, 
either alone or with some vegetable arid, 
like tartaric, or with alum. The usual 
metal polishes, such as tripoli (diatomace- 
ous earth), finely ground pumice stone, 
etc., cut away the surface so rapidly that 
a few cleanings w'ear through ordinary 
plating. 


I. — White lead Sparta 

Chalk, levigated. ... 20 parts 
Magnesium carbon- 
ate 2 parts 

Aluminum oxide 5 parts 

Silica S parts 

Jewelers’ rouge 2 parts 


Each of the ingredients must be re- 
duced to an impalpable powder, mixccl 
carefully, and sifted through silk several 
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times to secure a perfect mixture, and to 
avoid any possibility of leaving in the 
powder 9 ny thing that might scratch the 
silver or gold surface. Tnis may be left 
in the pov/der form, or incorporated 
with soap, made into a paste with glycer- 
ine, or other similar material. The ob- 
jection to mixtures with ^-aseline or greasy 
substances is that ^ter cleaning the object 
must be scrubbed with soap and water, while 
with glycerine simple rinsing and running 
water instantly cleans the object. The 
following is also a good formula: 


II. — Chalk, levigated 2 parts 

Oil of turpentine. ... 4 parts 

Stronger ammonia 

water 4 parts 

Water 10 parts 


Mix the ammonia and oil of turpen- 
tine by agitation, and rub up the chalk in 
the mixture. Finally rub in the water 
gradually or mix by agitation. Three 
parts each of powdered tartaric acid and 
chalk with 1 part of powdered alum 
make a cheap and quick silver cleaning 
powder. 

III. — Mix 2 parts of beech wood ashes 
with yJff ^ of Venetian soap and 
2 parts of common salt in 8 parts of rain 
water. Brush the silver witn this, using 
a pretty stiff brush. A solution of crys- 
tallized permanganate of potash is often 
recommended, or even the spirits of 
hartshorn, for removing the grayish 
violet film which forms upon the surface 
of the silver. Finally, when there are 
well-determined blemishes upon the 
surface 01 the silver, they may be soaked 
4 hours in soapmakers* lye, then cover 
them with finely powdered gypsum 
which has been previously moistened 
with vinegar, drying well before a fire; 
now rub them with something to remove 
the powder. Finally, they are to be 
rubbed again with very dry bran. 

POLISHES FOR STEET AITD IROlf. 

The polishing of steel must always 
be preceded by a thorough smoothing, 
either with oilstone du.st, fine emery, or 
coarse rouge. If any lines are left to be 
erased by means of fine rouge, the oper- 
ation becomes tedious and is rarely suc- 
cessful. The oilstone dust is applied on 
an iron or copper polisher. When it is 
desired to preserve the angles sharp, at 
a shoulder, for instance, the polisher 
should be of steel. When using dia- 
mantioe an iron polisher, drawn out and 
flattened with a hammer, answers very 
well. With fine rouge, a bronze or bell- 
metal polisher is preferable for shoul- 
ders; and for flat surfaces, discs or large 


zinc or tin polishers, although glass is 
preferable to cither of these. After 
each operation with oilstone dust, coarse 
rouge, etc., the polisher, cork, etc., must 
be changed, and the object should be 
cleaned well, preferably by soaping, 
perfect cleanliness being essential to 
success. Fine rouge or diamantine 
should be made into a thick paste with 
oil; a little is then taken on the polisher 
or glass and worked until quite dry. As 
the object is thus not smeared over, a 
black polish is more readily obtained, 
and the process gets on better if the 
surface be cleaned from lime to time. 

For Fine Steel. — Take equal parts 
(by weight) of ferrous sulphate — green 
vitriol — and sodium chloride — cooking 
salt — mix both well together by grind- 
ing in a mortar and subject the mix- 
ture to red heat in a mortar or a dish. 
Strong fumes will develop, and the mass 
begin to flow. When no more fumes 
arise, the vessel is removed from the 
fire and allowed to cool. A brown 
substance is obtained with shimmering 
scales, resembling mica. The mass is 
now treated with water, partly in order 
to remove the soluble salt, partly in 
order to wash out the lighter portions 
of the non-cry lied oxide, which yield 
an excellent polishing powder. The 
fire must be neither too strong nor too 
long continued, otherwise the powder 
turns black and very hard, losing its 
good qualities. The more distinct the 
violet-brown color, the better is the 
powder. 

For polishing and cleaning fenders, 
fireirons, horses’ bits, and similar arti- 
cles: Fifly-six pounds Bridgewater stone; 
28 pounds flour emery; 20 pounds rotten 
stone; 8 pounds whiting. Grind and 
mix well. 

To make iron take a bright polish like 
steel, pulverize and dissolve in 1 quart of 
hot water, 1 ounce of blue vitriol; 1 
ounce i>f borax; 1 ounce of prussiate of 
pota.sh; 1 ounce of charcoal; J pint of 
salt, all of which is to be added to one 
gallon of linseed oil and thoroughly mixed. 
To apply, bring the iron or steel to the 
proper heat and cool in the solution. 

Stove Polish. — The following makes 
an excellent graphite polish: 


1. — Ceresine 1? parts 

Japwii wax 10 parts 

Turpentine oil 100 parts 


Lampblack, best.. . 12 parts 

Graphite, levigated 10 pans 
Melt the ceresine and wax together^ 
remove from the fire, and when half 
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cooled off add and stir in the graphite 
and lampblack, previously mixed with 
the turpentine. 


II. — Cercsine 23 parts 

Carnauba wax .... 5 parts 

Turpentine oil 220 parts 

Lampblack. 300 parts 

Graphite, finest 

levigated 25 parts 

Mix as above. 


III. — Make a mixture of water glass 
and lampblack of about the consistency 
of thin syrup, and another of finely levi- 
gated plumbago and mucilage of Soudan 
gum (or other cheap substitute for gum 
arabic), of a similar consistency. After 
getting rid of dust, etc., go over the stove 
with mixture No. I and let it dry on, 
which it will do in about 24 hours. Now 
go over the stove with the second mix- 
ture, a portion of the surface at a time, 
and as this dries, with an old blacking 
brush give it a polish. If carefully done 
the stove will nave a polish resembling 
closely that of new Russian iron. A va- 
riant of this formula is as follows: Mix 
the graphite with the water glass to a 
smooth paste; add, for each pound of 
paste, 1 ounce of glycerine and a few 
grams of aniline Inack. Apply to the 
stove with a stiff brush. 

POLISHES FOR WOOD: 

See also Polishes for Furniture, Floors 
and Pianos. 

In the usual method of French pol- 
ishing, the pad inu.st be applied along 
curved lines, and with very slight pres- 
sure, if the result is to be uniform. To 
do this requires much practice and the 
work is ne^ssarily slow. Another dis- 
advantage .is that the oil is apt to sweat 
out afterwards, necessitating further 
treatment. According to a German 
patent all difficulty can be avoided by 
placing between the rubber and its cov- 
ering a powder composed of clay or 
loam, or l>cttcr, the powder obtained by 
grinding fragments of terra cotta or of 
yellow b**'cks. The powder is mois- 
tened with oil for use. The rubber will 
then give a fine polish, without any 
special delicacv of manipulation and 
with mere backward and forward rub- 
bing in straight lines, and the oil will not 
sweat out subsequently.^ Another ad- 
vantage is that no priming is wanted, 
as the powder fills up the pores. TIm 
presence of the powder also makes the 
polish adhere more firmly to the wood. 

Oak Wood PoUoh. — The wood is first 
carefully smoothedL then painted with 


the following rather thickly liquid mass, 
usinff a brush, viz.: Mix parts, by 
weight, of finely washed chalk (whiting), 
} part of dryer, and 1 part of boiled lin- 
seed oil with benzine and tint ^umber 
with a little lampblack, burnt sienna). 
After the appliea . mixture has become 
dry, rub it down, polish with glass pow- 
der, and once more coat with the same 
mixture. After this filling and after 
rubbing off with stickwood chips or 
fine sea grass, one or two coats of snellac 
are put on (white shellac with wood 
alcohol for oak, brown shellac for cherry 
and walnut). This coating is cut down 
with sandpaper and given a coat of var- 
nish, either polishing varnish, which is 
polished off with the ball of the band or 
a soft brush, or with interior varnish, 
which is rubbed down with oil and 
pumice stone. This polish is glass hard, 
transparent, of finer luster, and resistive. 

Hard Wood Polish. — In finishing hard 
wood with a wax polish the wood is first 
coated with a “filler,*’ which is omitted 
in the case of soft wood. The filler is 
made from some hard substance, very 
finely ground; sand is used by some man- 
ufactures. 

The polish is the same as for soft 
wood. The simplest method of apply- 
ing wax is by a heated iron, scraping off 
the surplus, and then rubbing wiQi a 
cloth. It is evident that this method is 
especially laborious; and for that reason 
solution of the wax is desirable. It may 
be dissolved rather freely in turpentine 
spirit, and u said to be soluble also in 
kerosene oil. ^ 

The following recipiss give varnish-like 
polishes: 

I. — Dissolve 15 parts of shellac and 15 
parts of sandarac in 180 parts of spirit 
of wine. Of this liquid put some on a 
ball of cloth waste and cover with white 
linen moistened with raw linseed oil. 
The wood to be polished is rubbed with 
this by the well-anown circular motion. 
When the wood has absorbed sufficient 
polish, a little spirit of wine is added to 
the polish, and the rubbing is continued. 
The polished articles are said to sustain 
no damage by water, nor show spots or 
cracks. 

II. — Orange shellac, 3 parts; sandarac, 
1 part; dissolved in 30 parts of alcohol. 
For mahogany add a little dragon’s 
blood. 

III. — Fifteen parts of oil of turpen<» 
tine, dyed with anchusine, or undyed, 
and 4 parts of scraped yellow wax are 
stirred into a uniform mass by heating 
on the water bath. 
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IV. — Melt 1 p«rt of white wax on the 
water bath, and add 8 pi^ of petro- 
leum. The mixture is applied hot. The 
petroleum evaporates anci leaves behind 
a thin layer of wax, which is subse- 
quently rubbed out lightly with a dry 
cloth rag. 

V. — Stearine ^00 parts 

Yellow wax 25 parts 

Caustic potash .... 60 parts 

Yellow laundry 

soap 10 parts 

Water, a sufficient quantity. 

Heat together until a homogeneous 
mixture is formed. 


VI Yellow wax 25 parts 

Yellow laundry 

soap 6 parts 

Glue 12 parts 

Soda ash 25 parts 

Water, a sufficient quantity. 

Dissolve the soda in 400 parts of water, 
add the wax, and boil down to 250 parts, 
then add the soap. Dissolve the glue in 
100 parts of hot water, and mix the 
whole with the saponified wax. 

VII. — This is waterproof. Put into a 
stoppered bottle 1 pint alcohol; 2 ounces 
gum benzoin; \ ounce gum sandarac, 
and 1 ounce gum anime. Put the bottle 
in a sand bath or in hot water till the 
solids are dissolved, then strain the solu- 
tion, and add { gill best clear poppy oil. 
Shake well and the polish is ready for 
use. 


VIII. — A while polish for wood is 


made as follows: 

White lac Impounds 

Powdered borax 1 ounce 

Alcohol 8 pints 


The lac should be thoroughly dried, 
especially if it has been kept under 
water, and, in any case, after being 
crushed, it should be left in a warm place 
for a few hours, in order to remove every 
trace of moisture. The crushed lac and 
borax are then added to the spirit, and 
the mixture is stirred frequently until 
solution is effected, after which the polish 
should be strained through muslin. 

IX. — To restore the gloss of polished 
wood which has sweated, prepare a 
mixture of 100 parts of linseed oil, 750 
parts of ether, 1,000 parts of rectified oil 
of turpentine, and 1,000 parts of pet|^ 
leum benzine, perfumed, if desired, with 
a strongly circus essential oil, and 
colored, if required, with ciiicuma, or- 
lean, or alkanna. The objects^ to 
treated arc rubbed thoroughly witli tkia 
mixture, uiing a woolen rag. 


laSCELLAHEOUS POLISHIHG 
AGENTS: 

Polishing Agent which mar also be 
used for Oild^ and Silvering. — The 
following mediums hitherto known as 
possessing the aforenamed properties, 
lose these qualities upon having been kept 
for some time, as tlie metal salt is partly 
reduced. Furthermore, it has not been 
possible to admix reducing substances 
such as zinc to thes^ former polishing 
agents, since moisture causes the metiu 
to precipitate. The present invention 
obviates these evils. The silver or gold 
salt is mixed with chalk, for instance, in 
a dry form. To this mixture, fine dry 
powders of one or more salts (e. g., am- 
monia compounds) in whose solutions 
the metal salt can enter are added; if re- 
quired, a reducing body, such as zinc, 
may be added at the same time. The 
compositicn is pressed firmly together 
and b)rms briquettes, in which condition 
the mass keeps well. For use, all that 
is necessary is to scrape off a little of the 
substance and to prepare it with water. 

Silver Polishing Balls. — This polishing 
agent is a powrier made into balls by 
means of a oinding medium and enjoys 
much popularity in Germany. It is 
prepared oy adding 5 parts of levigated 
chalk to 2 parts of yellow tripoli, mixing 
the two povvders well and making into a 
stiff paste with very weak gum water 
— \ part gum arabic to 12 parts of water. 
This dough is finally shaped by hand 
into balls of the size of a pigeon's egg. 
The balls are put aside to ciry on boards 
in a moderately warm room, and when 
completely hard are wrapped in tin-foil 
paper. 

POLISHING CLOTH: 

For preparing a polishing doth the 
United States Bureau of Standards 
recommends the following: 

A mineral oil or paraiBn wax Is dis- 
solved in gasoline, and an abrasive such 
as Infusorial earth Is thoroughly mixed 
fai with the liquid. A doth which may be 
of cotton, wool or silk so woven as to be 
soft is passed through the mixture and 
then stretched and allowed to dry. 

A dust-cloth is made in a similar way, 
eniitting the abrasive and when dry 
nibbed on a wooden surface until it no 
longer streaks. 


To Polish Delicate Objects. — Rub the 
object^ with a sponge charged with a 
mixture of 28 parts of alcohol, 14 
of water, and 4 parts of lavender oil. 
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Polish for Gilt Frames. — Mix and beat 
the whites of 3 eggs with one-third, by 
weight, of javellc water, and apply to the 
gilt work. 

Steel Dust as a Polishing Agent. — Steel 
dust is well adapted for polishing pre- 
cious stones and can replace emery with 
advantage. It is obtained by spraying 
water on a bar of steel brought to a nigh 
temperature. The metal Incomes fria- 
ble and can be readily reduced to pow- 
der in a mortar. This powder is dis- 
tinguished from emery by its mordanting 
properties and its lower price. Besides, 
It produces a finer, and consequently, a 
more durable polish. 

Polishing Bricks. — Stir into a thick 
pulp with water 10 parts of finely pow- 
dered and washed chalk, 1 part of £ng- 
’lish red, and 2 parts of powdered gyp- 
sum; give it a square shape and dry. 


Polishing Cream. — 

Denaturized alcohol 400 parts 
Spirit of sal ammo- 
niac 76 parts 

Water 150 parts 

Petroleum ether ... 80 parts 

Infusorial earth. . . 100 parts 

Red bole or while 

bole 50 parts 

Calcium carbonate. . 100 parts 


Add as -miich of the powders as de- 
sired. Mirbane oil may be used for scent- 
ing. 

Polishing Paste. — 

Infusorial earth 

(Kiesclguhr) . ... 8 ounces 

Paraffine 2 ounces 

Lubricating oil ... . 6 fliijdounces 

Oleic acid 1 fluidounce 

Oil mirbane 30 minims 

Melt the paraffine with the lubricating 
oil, and mix with the infusorial earth, 
then add the oleic acid and oil of mir- 
bane. 

To Polish Paintings on Wood. — ^^Ac- 
cording to the statements of able cabinet 
makers who frequently had occasion to 
cover decorations on wood, especially 
aquarelle painting, with a polish, a good 
coating of fine white varnish is the first 
necessity, dammar varnish being em- 
ployed for this purpose. This coat is 
primarily necessary as a^protective layer 
BO as to preserve the painted work from 
destructive attacks (Turing the rubbing 
for the production of a smooth surface 
and the subsequent polishing. At all 
events, the purest white polishing varnish 
must be used for the polish so ar to pre- 
vent a perceptible subseouent darkening 


of the white painting colors. Naturally 
the success here is also dependent upon 
the skill of the polisher. To polish paint- 
ing executed on wood it is necessary to 
chc>03e a white, dense, fine grained wood, 
which must present a well-smoothed 
surface before the painting. After the 
painting the surface is faintly coated with 
a fine, quickly drying, limpid varnish. 
When the coating has dried well, it is 
carefully rubbed (Town with finely pulver- 
ized pumice stone, with tallow or white 
lard, and now this surface is polished in 
the usual manner with a good solution 
prepared from the best white shellac. 

Polishing Mediums. — For iron and 
steel, stennic oxide or Vienna lime or 
iron oxide and sometimes steel powder 
is employed. In using the burnisher, 
first oil is taken, then soap water, an(l 
next Vienna lime. 

For copper, brass, German silver, and 
tombac, stcarine oil and Vienna lime 
are used. Articles of brass can be pol- 
ished, after the pickling, in the lathe 
with employment of a polish consisting 
of shellac, dissolved in alcohol, 1,000 
parts; powdered turmeric, 1,000 parts; 
tartar, 2,000 parts; ox gall, 50 parts; 
water, 3,000 parts. 

Gold is polished with ferric oxide 
(red stuff), which, moistened with alco- 
hol, is applied to leather. 

For polishing silver, the burnisher or 
bloodstone is employed, using soap 
water, thin beer, or a decoction of soap 
wort. Silver-plated articles are also 
polished with Vienna lime. 

To produce a dull luster on gold and 
silver ware, glass brushes, i. e., scratch 
brushes of finely spun glass threads, are 
made use of. 

Pewter articles are polished with 
Vienna lime or whiting; the former on a 
linen rag, the latter on leather. 

If embossed articles are to be pol- 
ished, use the burnisher, and for polish, 
soap water, soap-wort decoction, ox gall 
witn water. 

Antirnony-lcad alloys are polished 
with burnt magnesia on soft leather or 
with fine jewelers* red. 

Zinc is brightened with Vienna lime 
or powdered charcoal. 

Vienna lime gives a light - colored 
polish on brass, while ferric oxide im- 
parts a dark luster. 

Diatomaceous or infusorial earth is an 
excellent abrasive powder to use for pol- 
ishing and cleaning enamelware, sinks, 
bathtubs, glass, metals, woodwork, tiles, 
marble, etc. This material can also be 
used for preparing and polishing metal 
surfaces for microscopical examination. 
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Rouge or Paris Red —This appears in 
oommerce in many shades, varying from 
brick red to chocolate brown. The 
color, however, is in no wise indicative of 
its purity or good quality, but it can be 
accepted as a criterion by which to de- 
termine the hardness of the powder. 
The dai'Ker the poncler, the greater is 
its degree of hardness; the red or red- 
dish is always very soft, wherefore the 
former is used for polishing steel and the 
latter for softer metals. 

For the most part, Paris red consists 
of ferric oxide or ferrous oxide In its 
production advantage is taken of a pe- 
culiarity common to most salts of iron, 
that when heated to a red heat they 
separate the iron oxide from the acid 
combinali in. In its manufacture it is 
usual to take eomiiicr<*i.il green vitriol, 
copperas crystals, and subject them to a 
moderate heat to drive off the water of 
cryotailization. When this is nraily 
accomplished they will settle down in a 
white powder, which is now placed in 
a crucible and raised to a glowing red 
heat till no more vapor arisc«, when the 
residue will be found a soft smoolli red 
powder. As the tenijicf'ature is r.iised 
in the crucible, the darker will b. eome 
the color of the powder and the h.trder 
the abrasive. 

Should an e.speei.illy pure rouge be 
desired, it may be made so by boiling 
the powder we have just made in a weak 
solution of .sotla an<l afterwards washing 
it out repeatedly and thoroughly wntli 
clean w'atcr. If treal<*,d in this way, all 
the impurities that may chance to stick to 
the iron oxide will be separated from it. 

Should a rouge be needed to put a 
specially brilliant polish u[»oii any objec’t 
its manufacture ought to be coiuiuclcd 
according lo the folio vir-g foriuda: 
Dis.solve commercial green vitriol in 
water; dissolve also a like weight of sor- 
rel salt in water; filte both solutioii.s; 
mix them well, ami warm to HO'' F.; a 
yellow precipitate, which on account of 
its weignt, will settle immediately: decant 
the fluid, dry out the residue, and afl( r- 
wards heat it as before in an iron dish in a 
moderately hot furnace till it glows red. 

By this process an cxccptiomilly 
smooth, deep-red powder is obtainecf, 
whirh, if proper care has been exercised 
in the various steps, will need no elulria- 
tion, but can be used fur polishing at 
once. With powders prepared in this 
wise our optical glasses ana lenses of fin- 
est quality are polished. 

POLISHES FOR THE LAUNDRY: 

Soe Laundry Preparations. 


POBfEGRANATE ESSENCE: 

See Essences and Extracts. 

PORCELAm: 

See also Ceramics. 

Mending Porcelain by kiveting (sm 
A dhesives for methfvis of mending Porcelain 
by meaiLS of cements). — Porcelain and glass 
can be readily pierced with steel tools. 
Be.st .suited are hardened drills of ordinary 
shape, moistened with oil of turpentine, if 
the glazed or vitreous body is to be pierc^. 
In the case of majolica and glass without 
enamel the purpose is best reached if the 
drilling is fione under water. Thus, the 
vessel shoiibi previously be filled with 
water, nmi iilac-ed in a receplacle containing 
water, so tliiit the drill is used under 
water, and after piercing the clay body, 
reache.s the water again. In the case of 
objects glazed on tlie inside, instead of 
filling them with water, the spot where 
the drill must come through may be 
underlaid with cork. The pressure 
with which the drill is worked is deter- 
mined by the hardness of the material, 
but when the tool is about to reach the 
other side it should gradually decrease 
aiul finally cease almost altogether, so as 
to avoid chipping. In order to enlarge 
small bore holes already ex.sHng, three- 
cornered or foiir-smiare broaches, ground 
and polished, arc ocst adapted. These 
are likewise employed under water or, 
if the material is too hard (glass or enam- 
el), moistened with oil of turpentine. 
The simultaneous use of oil of turpen- 
tine and w^ater is most advLsable in all 
cas‘*s, even where the nature of the article 
to be pierced does not admit the use of 
oil alone, as in the ca.se of majolica and 
nc»ii-glazcd porcelain, which absorb the 
oil, witlnmt the use of water. 

Porcelain Decoration. — A brilliant yel- 
low color, known as "gold luster," may 
be pnnliiced on porcelain by the use 
of paint prepared as follow’s: Melt over 
a saiul bath 30 parts of rosin, add 10 
parts of uranic nitrate, and, while con^ 
stanlly stirring, incorporate with the 
liquid 3.') to 40 parts ot oil of lavender. 
After the mixture has become entirely 
homogeneous, remove the source of heat, 
and add .30 to 40 parts more of oil of 
k. vender. Intimately mix the mass thus 
1 btained with a like quantity of bis- 
umtli glass prepared by fusing together 
fcpi.il parts of oxide of bismutn and 
crystallized boric acid. The paint is to 
be burned in in the usual manner. 

PORCELAIN, HOW TO TELL POT' 
TERY AND PORCELAIN: 

See Ceramics. 



PRESERVATIVES— PHESERVINO 


tfOt 


PORCELAIN STAINS, TO RE- 
MOVE: 

I. Use a strong solution of oxalic acid, 
fcmbblng with a brush or small mop 
(oxalic add is poisonous). 

II. When porcelain artides have a 
brown stain on them, 70a can remoro 
same hj letting concentrated hydro- 
chloric add tricue on the stain until it is 
remoTed (a medicine dropper can be used 
if stain is not a large one). Wash thor- 
oughly afterwards with water to remove 
all trace of add. 

POTATO STARCH: 

See Starch. 

POTTERY: 

See Ceramics. 

POULTRY ^PLICATIONS: 

See Insecticides. 

POULTRY FOODS AND POULTRY 
DISEASES AND THEIR REME- 
DIES: 

See Veterinary Formulas. 

POULTRY WINE: 

See Wines and Liquors. 

POWDER FOR COCKROACHES: 

Chamomile 1 ounce 

Borax 6 ounces 

Insect powder 1 ounce 

Plaster Paris % ounce 

Sulphur 1% ounces 

These ingredients should be in powder 
form and thoroughly mixed. This powder 
should be sprinided aroiuid where cock- 
roaches collect or run. 

POWDERS FOR STAMPING: 

See Stamping. 

POWDERS FOR THE TOILET: 

See Cosmetics. 

Preservatives 

(See also Foods.) 

PrsssrvatiTe Fluid for Museums. — 
Formaldehyde solu- 
tion 6 parts 

Glycerine 12 parts 

Alcohol S parts 

Water 109 parts 

The addition of glycerine becomes 
neoMsary onlv if it is OMred fo keep tbe 
pieces in a soft state. Filtering through 
animal charcoal renders the liquid per- 
fectly colorless. For dense objects, such 
as lungs and liver, it is best to make in- 
cisions so as to facilitate the penetration 
o4 the fluid. In the case of very thick 


pieces, it is best to \take M to IW parts 
of formaldehyde tolutioB for amive 
quantities. 

PreaervatlTe for Stone, etc. — A new 
composition, or paint, for protecting 
stone, wood, cement, etc., irocf the 
effects of damp or other dcleteruius in- 
fluences consists of 'quicklime^ chalk, 
mineral colors, turpentine, boiled oil, 
galipot, rosin, and Denzine. The lime, 
chalk, colors, and turpentine are first 
fixed and then made into a paste with the 
boiled oO. The paste is nnely ground 
and mixed with the rosins previously 
dissolved in the benzine. 


Preservatiye for Stuffed Animals. — 
For the exterior preservation use 

Arsenic 0.7 parts 

Alum 15.0 parts 

Water 100.0 parts 

For sprinkling the inside skin as well 
as filling bones, the following is em- 
ployed: 

Camphor fl parts 

Insect powder 2 parts 

Black pepper 1 part 

Flowers of sulphur. . . 4 parts 

Alum 3 parts 

Calcined soda 3 parts 

Tobacco powder 3 parts 

Preaervatives for Zoological and Ana- 
tomical Specimens. — The preparations 
are first placed in a solution or mixture of 

Sodium fluoride 5 parts 

Formaldehyde (40 per 

cent) 2 parts 

Water 100 parts 

After leaving this fixing liquid they 
are put in the following preservative 
solution: 

Glycerine (2o® Be.).. . 5 parts 

Water.. ^ 10 parts 

Magnesium chloride.. 1 part 
Sodium fluoride 0.2 parts 

In this liquid soological preparations, 
especially reptiles, retain their natural 
coloring. Most anatomical preparations 
likewise remain unchanged therein. 

PRESERVATIVES FOR WOOD: 

See Wood. 


Preaerving 

Canning. — There should be no trou- 
ble in having caiiiicd fruit keep well if 
perfect or **dieinical cleanliness** is ob- 
served in regard to iars, lids, etc., and if 
the fruit or vegetables are in good order, 
not overripe or beginning to ferment 
where bruised or crushed. Fruit will 
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Dever jome out of jars better than it goes 
in. It & better to put up a little fruit at a 
time when it is just ripe than to wait for a 
large amount to ripen» when the first 
may be overripe and fermenting and 
likely lO n>oil tne whole lot. Use only 
the nn .U flavored fruit. 

Have everything ready before begin- 
ning canning. Put water in each jar, 
fit on rubbers and tops, and invert the 
jar or the table. If any water oozes 
out try another top ana rubber until 
sure the jar is air-tight. Wash jars and 
tops put them in cold water and bring 
io a Doil. When the fruit is cooked 
ready take a iar from the boiling water, 
set it on a aamp cloth laid in a soup 
plate, dip a rubber in boiling water, and 
nt i on firmlv. Fill the jar to over- 
flowing, wipe tne brim, screw on the top, 
and turn it upside down on a table, if 
any syrup oozes out empty the jar back 
into the kettle and fit on a tighter rub- 
ber. LfCt jft stand upside down till cold, 
wipe clean, wrap in thick paper, and 
ke^ in a cool, dry place. 

These general directions are for all 
fruits and vegetables that are cooked 
before putting in the jars. Fruit keeps 
its shape better if cooked in the jars, 
which should be prepared as above, the 
fruit carefully lookecl over and filled into 
the jars. Ii a juicy fruit, like black- 
berries or raspberries, put the sugar in 
with it in alternate layers. For cherries 
the amount of sugar depends on the 
acidity of the fruit and is best made into 
a syrup with a little water and poured 
down tnrough them. Peaches ana pears 
after paring, are packed into the jars and 
a syrup of about a quarter of a pound 
of sugar to a pound of fruit poured over 
them. Most fruits need to be cooked 
from 10 to 15 minutes after the water 
around them begins to boil. 

Red raspberries ought no* to be boiled. 
Put them into jars as gently as possible; 
they are the tenderest of all fruits and 
will bear the slightest handling. ^ Drop 
them in loosely, fold a saucer into a 
clean cloth, and lay over the top, set on a 
perforated board in a boiler, pour water 
to two-thirds, cover and set over a slow 
fire. As the fruit settles add more until 
full. When it is cooked soft lift the jar 
out and fill to the top with boiling syrup 
of equal parts of sugar and water, and 
seal. 

Do not can all the fruit, for jams and 
jellies are a welcome change and also 
easier to keep. Raspberries and cur- 
rants mixed make driicious jam. Use 
the juice of a third as many currants and 
i of a pound of sugar to-a pound of fruit. 


The flavor of all kinds of fruit is injured 
by cooking it long with the sugar, so 
heat the latter in the oven and add when 
the fruit is nearly done. 

Jelly is best made on a clear day, for 
small fruits absorb moisture, and if 
picked after a rain require longer boiling, 
and every minute of unneccs.sary boiling 
gives jelly a less delicate color and flavor. 
When jelly is syrupy, it has been boiled 
too long; if it drops from the spoon with 
a .spring, or wriiikh's as you push it with 
the spoon in a s:iiic‘(;r while cooling, it U 
done ciiotigli. 'Fry it after 5 miiiiitcs* 
boil. Cook the fruit only until the skin 
is broken aiul pulp softened. Strain 
without .squeezing for jelly, and use the 
last juice you sqiii'eze out for jam. 
Measure the jui'-e and boil uncovered, 
skirrirniiig off. For swe«‘t fruits J of a 
p4iiirid of sugar is eruHigh to a pint of 
juiec. Heat tlu* sugar in tlic oven, ad<l 
to the boiling jiiif-e; stir till di.ssolvcd. 
When it boils up, draw to the back of the 
stove. Seald llie jelly glas.ses, fill and 
let stand in u clean, eooT place till next 
day; then e<»ver. liluekbcrrie.s make 
jelly of a delic ious flavor and jelly easily 
when a little; underripe;. Currants should 
be barely ripe; tlie ends of the bunches* 
may be rallier green. 

A highly prized way of canning cher- 
ries: Stone ttful let them stand overnight. 
In the iiiorriifig pour off the juice, add 
sugar to taste, and sonic water if there 
not much juice, and boil and skim till it is 
a rich syrup. If the cherries arc sweet a 
int of juice and 7 of u pint of .sugar will 
e right. Ileut tne jars, put in the un- 
cooked cherries till they are nearly full; 
then pour over them tiic boiling syrup 
and fasten on the covers. Set the jars in 
a washboilcr, fill it with very hot water 
and let it stand all night. The heat of 
the syrup and of the water will cook the 
fruit, but the flavor and color will be 
that of fresh and uncooked cherries. 

Canning without Sugar. — I. — In order 
to preserve the juices of fruit merely by 
sterilization, put the juice into the bottles 
in which it is to be kept, filling them very 
nearly full; place the bottles, unstop 
pered, in a kettle filled with cold water 
so arranging them on a wooden perfor 
ated ’’false Dottom,’’ or other like con- 
trivance, as to prevent their immediate 
contact with the metal, thus preventing 
unequal heating and possible fracture. 
Now heat the water, sexually raising 
the temperature to the boiling point, and 
maintain at that until the juice attains a 
boiling temperature; then close the hot 
ties with perfectly fitting corks, which 
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have been kept immersed in boiling 
water for a short time before use. The 
corks should not be fastened in any way, 
for if the sterilization is not complete, 
fermentation and consequent explosion 
of the bottle might occur, unless the cork 
should be forced out. The addition of 
sugar is no^ necessary to secure the suc- 
cess of th^ operation; in fact a small pro- 
portion woulc’ lave no antiseptic effect. 
If the juice is to be used for syrup as for 
use at the soda fountain, the best method 
is to make a Concentrated syrup at once, 
using about 2 pounds of refined sugar 
to 1 pint of juice, dissolving bv a gentle 
heat. The syrup may be made by sim- 

S le agitation without heat and a finer 
^ avor thus results, but its keeping qual- 
ity wouid be uncertain. 

II. — Fruit juices may be preserved by 

S ntle heating and after protection from 
e air in rterilized containers. The 
heat required is much below the boiling 
point. Professor MUller finds that a 
temperature of from^ 140^ to 1^8** F., 
maintained for 15 minutes, is sufficient 
to render the fermenting agents present 
inactive. The bottles must also be 
heated to destroy any adherent germs. 
The juices may be placed in them as ex- 
pressed and the container then placed in 
a water bath. As soon as the heating is 
finished the bottles must be securely 
closed. The heating proi’ess will, in 
consequence of coagulating rc'rtuin sub- 
stances, produce turbidity, and if clear 
liquid is required, filtration is, of course, 
necessary. In this case it is better to 
heat the iuicc in bulk in a kettle, filter 
through felt, fill the bottles, and then 
heat again in the containers as in the 
first instance. It is said that grape 
juice prepared in this manner has been 
found unaltered after keeping for many 
years. Various antisepties nave been 
proposed as preservatives for fruit juices 
and other articles of food, but all such 
agents are objectionable both on ac- 
count of their direct action on the system 
and their elFcct in rendering food less 
digestible. While small quantities of 
such drugs occasionally taken may exert 
no appreciable effect, continuous use is 
liable to be more or less harmful. 

CRUSHED FRUIT PRESERVING: 

Crushed Pineapples. — Secure a good 
brand of canned grated pineapple and 
4frain olF about (j-n^-h'df o? the lifpior by 
placing oi a siriiiier Ad<l to ''acn 
pound of pineapple 1 pound of sp-anu- 
fated sugar. Place on the fire and biing 
to boiling point, stirring constantly. 
Just before removing from the fire, acid 


to each gallon of pulp 1 ounce saturated 
alcoholic^ solution salicylic acid. Put 
into air-tight jars until wanted for use. 

Cniahed Peach. — Take a good brand 
of canned yellow peaches, drain off 
liquor, and lub throug^b a No. 8 sieve. 
Add sugar, bring to the boiling point, 
and when ready to remove from nre add 
to each gallon 1 ounce saturated alcoholic 
solution of salicylic acid. Put into jars 
and seal hermetically. 

Crtished Apricots. — Prepared in similar 
manner to crushed peach, using canned 
apricots. 

Crushed Orange. — Secure oranges with 
a thin peel and containing plenty of 
juice. Remove the outer or yellow peel 
first, taking care not to include any of 
bitter peek The outer peel may be 
used in making orange phosphate or 
tincture sweet orange peel. After re- 
moving the outer petd, remove the inner, 
bitter peel, quarter and remove the seeds. 
Extra^ part of the juice and grind the 
pulp through an ordinary meat grinder. 
Add sugar, place on the fire, and bring to 
the boiling point. W’hen ready to re- 
move, add to each gallon 1 ounce satu- 
rated alcoholic solution of salicylic acid 
and 1 ounce glycerine. Put into jars 
and seal. 

Crushed Cherries. — If obtainable, the 
large, dark California cherry should be 
used. Stone the elierries, and grind to a 
pulp. Add .sugar, and place on the fire, 
stirring constantly, ilefore removing, 
add to eacli gallon 1 ounc^ of the *TiIu- 
rated .solution of salicylic acid. Put into 
jars and seal. 

Dry Sugar Preserving. — I'hc fruits 
are einbcfldcd in a thick layer of dry, 
powdered siignr tc) w’hich they give up 
the greater part of the water ronlained 
in them. At the same time, a (|UHntity 
of sugar pns.ses through the skins into 
the interior of the fruits. Afterwards, 
the fruits are wadied once, wiped, and 
completely dried. 

Fruit Preserving. — Express the juice 
and filter at once, through two tiiick- 
ncsscs of best A\bitc Swedish paper, into 
a container that has been sterilized im- 
mediately bi'fore letting the juice run 
into it, by boiling water. IHie better 
plan is to take out of water in active 
ebullition at the moment you desire to 
use it. Ilnve reatly some long-neckcd, 
8-ouncc vials, which should also be kept 
in boiling w'ater until needed. Pour the 
juice into these, leaving room in th# 
uppc‘r part of the body of the vial to re- 
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ceive a teaspoonful of the best olive oil. 
Pour the latter in so that it will trickle 
down the neck and form a layer on top 
of the iuice» and close the neck with a 
wad of antiseptic cotton thrust into it in 
such manner that it does not touch the 
oil, and leaves room for the rork to be 
put in without touching it. Cork and 
cap or seal the vial, and put in a cool, 
dark place, and keep standing upright. 
If carried out faithfully with aue atten- 
tion to cleanliness, this process will keep 
the juice in a perfectly natural condition 
for a very long time. The two essentials 
are the careful and rapid filtration, and 
the complete asepticization of the con- 
tainers. Another process, in use in the 
French Navy, deptmds upon the rapid and 
careful filtering of the juice, and the addi- 
tion of from 8 to 10 per cent of alcohol. 

Raspberry Juice. — dark juice is 
obtained by aJcling to the crushed rasp- 
berries, before the fermentation, sliffnt 
quantities of sugar in layers. The 
ethyl-alcohol forming during the fermen- 
tation is said to cause a better extraction 
of the raspberry red. Furthermore, 
the boiling should not be conducted on 
a naked nre, but by means of super- 
heated steam, so as to avoid formation of 
caramel. Finally, the sugar used should 
be perfectly free from ultramarine and 
lime, since both impurities detract from 
the red color of the raspberries. 

Spice for Fruit Compote. — This is 
greatly in demand in neighborhood.s 
where many plums and pears are pre- 
served. 


Parts 


Parts 

Lemon peel 

15 

or 


Cinnamon, ordi- 
nary 

15 

or 

50 

Star aniseed .... 

10 

or 

15 

Coriander 

3 

or 

100 

Carol) pods 

5 

or 


Gir.gcr root, 
peeled 

2 

or 

200 

Pimento 


or 

100 

Licorice 


or 

100 

Cloves, without 
stems 


or 

30 

Spani.sh peppers. 

. . 

or 

2 

Z)il of lemon 


or 

4 

Oil of cinnamon. 


or 

2 

Oil of cloves 


or 

2 


All the solid constituents arc pow- 
dered moderately fine and thoroughly 
rni.Ked; the oils drop|)ed in last, and 
rubbed into the powder 

Strawberries. — Carefully remove the 
stems and caly.xes, place the strawber- 
ries on a sieve, and move the latter 


about in a tub of water for a few mo- 
ments, to remove any dirt clinging ta 
them. Drain and partially dry B|Mn- 
taneouftly, then remove from the sieve 
and put into a porcelain-lined kettle 
provided with a tight cover. To every 
pound of berries take a half pound ol 
sugar and 2 ounces of water and put the 
same in a kettle over the fire. Let re- 
main until the sugar has dissolved or 
become liouid, ana then pour the same, 
while still not, over the berries, cover the 
kettle tightly and let it stand overnight. 
The next morning put the kettle over the 
fire, removing the cover when the berries 
begin to boil, and let boil gently for 6 
to $ minutes (according to the mass), 
removing all scum as it arises. Remove 
from the fire, and with a perforated 
spoon or dipper take the fruit from the 
^rup, and fill into any suitable vessel. 
Heplace the syrup on the fire and boil for 
about the same length of time as before, 
then pour, all hot, over the berries. The 
next day empty out the contents of the 
vessel on a sieve, and let the berries 
drain off; remove the syrup that drains 
off, add water, put on the fire, and boil 
until you obtain a syrup which flows but 
slowly from the stirring spoon. At thia 
point add the berries, and let boil gently 
tor a few moments. Have your pre- 
serve jars as hot as possible, by putting 
them into a pot of cold water and bring- 
ing the latter to a boil, and into them ml 
the berries, hot from the kettle. Cool 
down, cover with buttered paper, and 
iimriedialcly close the jars hernielically. 
If eork.s are used, they .should be pro- 
tected liclow with pjirehnieiit paper, 
and after ward** covered with wet bladder 
stretched over the top. securely tied and 
waxed. The process seems \ery trou- 
blesome and tedious, but ail of the care 
expended is repaid by the richness and 
pureness of the flavor of the preserve, 
which maintains the odor and taste of 
the fresh berry ir» perfection. 

Hydrogen Peroxide as a Preservative. 
— Hydrogen peroxide is one of the best, 
least liarniful, and most convenient a^ienta 
for preserving syrups, wine, beer, cidcr,^ 
and vinegar. For this purpose flui- 
drachins of the commercial peroxide of 
hydrogen may be added to each quart of 
the article to be preserved. Hydrogen 

C eroxidc also affords an easy test for 
acteria in water. When hydrogen per- 
oxide is added to water tliiit containa 
bacteria, these organisms deconqiose it. 
and eunsequcnlly oxygen gas is given off. 
If the water be inuoh contaminated the 
disengagement of gas may be quite brisk. 
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To PreserTO Milk (which should be as 
fresh as possible) there should be added 
enough hprdrogen peroxide to cause it to 
be completely decomposed by the eu- 
symes oi the milk. For this purpose 1.3 
per cent, by volume, of a 3 per cent 
^drogen peroxide solution is required. 
The milk is well shaken aud kept for 5 
hours at 132^ to F. in well-closed 
vessels. U pon cooling, it may keep fresh 
for about a month and also to retain its 
natural fresh taste. With this proeo.ss, 
if pure milk is u.setl, the ordinary 4 lisea.se 
germ.s arc killed otT soon after milking 
and the milk sterili/ed. 

Powdered Cork as a Preservative. — 
Tests h;ivc slniwii that pcnviliTi'd cork is 
very^ eni<'a<'i4>iis for packing and pre- 
serving Iriiits and \ t'gt'laltles. A bcil of 
cork is |»I.‘H'4 mI at tlu* l)4>lloni <tf flio ease, 
and the frnils 4)r v<'g4'lal>l<*s ami tlu' cork 
are then disposiMl in alternate layer.s, 
with a final itne 4>r eitrk at tlu* top. C'arc 
should be taken to (ill up the iiiterstiees, 
in onler to prevent frielion. Fruit may 
thus be kept' frc‘sh a year, provided any 
unsoutul parts have been removed pre- 
liininnrily. When unimekiiig for sale, 
it sufTiees to pbinge the fruit into water. 
Generally speaking, .50 pounds of cork go 
with 1,000 or 1,200 pounds of fruit. The 
cork serves a.s a protection against cold, 
beat, and humiditj^. Various fruits, 
such as grajies, mandarines, tomatoes, 
and early vegetables, are successfully 
packed in this way. 

Petrifying Wooden Objects.-— 
Take equal parts of Rock Salt 6r Table 
Salt, Rock Alum (Commercial Lump 
Alum), White Vinegar, Chalk and (pow- 
dered) Pebbles. (You can substitute for 
the latter any kind of coarse quarts 
sand). Mix all together— ebullition wiQ 
ensue. After it has ceased, throw some 
wooden objects into the solution and let 
them soak for five days, at the end of 
which time they will be transformed into 
petrifaction. 

Note: This formula really will not 
petrify the wood, but will cover it with a 
very nice coat of crystals. As the solu- 
tion evaporates, it leaves the crystals on 
the wood which appekr as trie wood 
dries. Colored effects may be obtained 
by using some colored salts, such as po- 
tassium, chromate or copper sulphate, 
but these are poisonous If tasted. 


PRINTS, RESTORATION OP: 
See Engravings. 


PUPFINESS UNDER EYB8: 

1 ounce Glycerine 
20 grains Tannin 

Applv every night before retiring with 
a bit of cotton, or a very soft brusli. 

PUMICE STONE. 

While emery usoil for polishing tools, 
polishing for stones ami glass, 

ferric oxiile fi>r line glassware, and liuifl 
ami tVlt fi'P metaU. pumice >tone is more 
freipieutly eiiiploved for polisiiiiig softer 
obji'clN. Natural ])uiiiiec stone pre- 
.seiits but little (iriiiness, niid the search 
has tlmrefore been made to replace the 
natural produc^t with an artitieial one. 
All artilii'ial stone has been produced by 
menus of saiulstoiic and clay, designed to 
be iiNCil for a variety of purposes. No. 1, 
harii or soft, with coari»e grain, is 
ilesigiied for leather and waterproof 
garments, and for the industries of felt 
and wool; No. 2. hard and soft, of aver- 
ago grain, is designed for work in stucco 
and sculptors* use, and for rubbing down 
wood before painting; No. 3, soft, with 
fine grain, is used for polishing wood and 
tin articles; No. 4, of average hardness, 
with fine grain, is used for giving to wood 
a surface previous to polishing with oil; 
No. 5, hard, with fine grain, is employed 
for metal work and stones, especially 
lithographic stones. These artificial 
products are utilized in the same manner 
as the volcanic products. For giving a 
smooth surface to wood, the operation is 
dry; but for finishing, the product is 
difutcMl with oil. 

PUMICE-STONE SOAP: 

See Soaps. 

PUNCHES: 

See lee Creams. 

PUNCTURE CEMENT: 

See Ceim'iit. 

PURPLE OF CASSIUS: 

See G4.»bl. 

Putty 

(See also I^ufos, under Adhesives and 
Cements.) 

Common putty, as used by carpenters, 
painters, and glaziers, is whiting mixed 
with linseed oil to the consistency of 
dough. Plasterers use a fine lime mortar 
that is called putty. Jewelers use a tin 
oxide ^or noli«hing, called putty powder 
or putz powdei. 'See Putz Powder, 
nnder Jewelers* PolLibe8,under Polisnes.i 
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Acid-Proof Putty. — I. — Melt 1 part of 
i^um elastic with i parts of iinseeu oil and 
mix with the necessary quantity of white 
bole by continued kneadin^^ to the desired 
consistency. Hydrochloric acid and 
nitric acief do not attack this putty, it 
softens somewhat in the warm and does 
not dry readily on the surface. The dry- 
ing; and hardening is effected by an admix- 
ture of i part of litharge or red lead. 

II. — A putty which will even resist 
boiling sulphuric acid is prepared by 
melting caoutchouc at a moderate heat, 
then adding 8 per cent of tallow, stirring 
constantly, whereupon sufTicieritly slakea 
lime is added until the whole has the 
consistency of soft dough. Finally 
about 20 per cent of red lead is still 
added, which causes the mass to set im- 
mediately and to harden and dry. A 
solution of caoutchouc in double its 
weight of linseed oil, add#:d by means of 
heat and with the like quantity (weight) 
of pipe clay, gives a plastic mass which 
likewise resists most acids. 

Black Putty. — Mix hiting and an- 
ti motw sulpliide, the latter finely pow- 
dered, with .soluble glass. This putty, it 
is claimed, can be polished, after haraen- 
ing, by means of a burnishing agate. 

Durable Putty. — According to the 
“Gewerbescliau,” mix a handful of burnt 
lime \»^ith 4-i ounce.s of linseed oil; allo>^ 
ttiis mixture lo boil down to the consist- 
ency of common putt}, and dry the ex- 
tensible ma.s.s received, in a place not 
accessible to the rays if the sun. When 
the fnilty, which ha? become very hard 
through the drying, is to be used, it is 
warmed. Over the liaine it will become 
soft and pliable, but after having been 
applied and become cold, it binds the 
various materials very firmly. 

Glaziers’ Purty. — 1 . — For puttying 
panes or looking glasses 'nto picture 
frames a mixture prepared as follows is 
well adapted' Make a solution of gum 
elastic in benr-ine, strong enough .so that 
a syrup-like fluid results. If the solu- 
tion be too thin, wait until the benzine 
evaporates. Then grind white lead in 
linseed-oil varnish to a stiff paste and 
add the gum solution. This putty may 
be used. Desides the above purposes, for 
the tight puttying-in of window panes 
into their frames. The putty is applied 
on the glass lap of the frames ana the 
panes are firmly pressed into it. The 
glass plates thereby obtain a good, firm 
support and stick to ,the wood, as the 
putty adheres both to the glass and to 
the wood. 


II. — A useful putty for mirrors, etc., 
is prepared by dissolving gummi elasti- 
ciim (caoutchouc) in benzol io a syrupy 
solution, and incorporating this latter 
with a mixture of white lead and linseeJ 
oil to make a stiff pulp. The putty 
adhere.s strongly to both glass and wood, 
and may therefore be applied to the 
framework of the window, mirror, etc., 
to be glazed, the glass being then 
pressed firmly on the cementing layer 
thus forme*!. 

Hard Putty, — This is used by carriage 
painters and jewelers. Boil 4 pounds 
brown iimbcr and 7 [)onnds linseed oil 
for 2 hours; stir in 2 ounces beeswax; 
take from the fire and mix in pounds 
chalk and 11 pounds white lead; the 
mixing must be done very thoroughly. 

Painters’ Putty and Roueh Stuff. — 
Gradually knead sifted dry cliaik (whit- 
ing) or else rye flour, powdered white 
lead, zinc while, or lithopune white with 
good linseed-oil varnish. The best 
putty is produced from varnish with 
plenty of chalk and some zinc white. 
This mixture can be tinted with earth 
colors. These oil putties must be well 
kneaded together and rather compact 
(like glaziers’ putty). 

If flour paste is boiled (this is best 
produced by scalding with hot wnter, 
pouring in, gradually, the rye flour 
which has been previously dissolved in a 
little cold water and stirring constantly 
until the proper consistency is attained) 
and dry sifted chalk and a little varnish 
arc added, a good rough .stuff for wood 
or iron is obtained, which can be rubbed. 
This may also be produced from gla- 
ziers* oil putty by gradually kneading into 
it flour paste and a little more sifted dry 
chalk. 

To Soften Glaziers’ Putty. — I. — Gla- 
ziers’ putty which has become hard can 
be .softened with the following mixture: 
Mix carefully equal parts of crude pow- 
dered potash and freshly burnt lime and 
make it into a paste with a little water 
This dough, to which about J part ot 
soft soap is still added, is applied on the 
putty to be softened, but care has to be 
taken not to cover other paint, as it 
would be surely destroyed thereby. Af- 
ter a few hours the hardest putty will be 
softened by this caustic mass and can be 
removed from glass and wood. 

II. — .\ good way to make the putty 
soft and plastic enough in a few hours so 
that it can be taken off like fresh putty, 
is by the use of kerosene, which entirely 
dissolves the linseed oil of the putty. 
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transformed into rOsin, and quickly pen- 
etrates it. 

Substitute for Putty. — A cheap and 
elective substitute for puttv to stop 
cracks in woodwork is made by soaking 
newspapers in a paste made by boiling 
a pound of flour in 3 quarts of water, and 
adding a teaspoonful of alum. This 
mixture should be of about the same 
consistency as putty, and should be 
forced into the cracks with a blunt knife. 
It will harden, like papier mach4, and 
when dry may be painted or stained to 
match the boards, when it will be almost 
imperceptible. 

Waterproof Putties.— I. — Grind pow- 
dered white lead or minium (red lead) 
with thick linsced-oil varnish to a stiff 
paste. This putty is used extensively 
for tightening wrought-iron gas pipes, 
for ti^tening rivet seams on gas meters, 
hot- water furnaces, castdron flange pipes 
for hot-water heating, etc. The putty 
made with minium dries very slowly, but 
becomes tight even before it is quite 
hard, and holds very firmly after solidifi- 
cation. Sometimes a little ground gyp- 
lum is added to it. 

The two following putties are cheaper 
than the above - mentioned red lead 
putty: II. — One part white lead, 1 part 
manganese, one part white pipe clay, 
prepared with linseed^oil varnish. 

III. — Two parts red lead, 5 parts 
w'hite lead, 4 parts clay, ground in or 
prepared with finseed-oil varnish. 

IV. — Excellent putty, which has been 
found invaluable where waterproof 
closing and permanent adhesion are 
desired, is made from litharge and 
glycerine. The litharge^ must be finely 
pulverized and the glycerine very concen- 
trated, thickly liquid, and clear as water. 
Both substances are mixed into a viscid, 
thickly liquid pulp. The pegs of kero- 
sene lamps, for instance, can oe fixed in 
so firmly with this putty that they can only 
be removed by chiseling it out. For put- 
tying in the glass panes of aquariums it 
is equally valuable. As it can withstand 
higher temperatures it may be success- 
fully used for fixing tools, curling irons, 
forks, etc., in the wooden handles. The 
thickish putty mass is rubbed into the 
hole, and the part to be fixed is inserted. 
As this putty hardens very quickly it 
cannot be prepared in large quantities, 
and only enough for immediate use must 
be compounded in each case. 

V. — Five parts of hydraulic lime, O.S 
iMirts of tar, 0.3 pails of rosin, 1 part of horn 
water (the decoction resulting from boil- 


ing horn in water and decanting[ the lat- 
ter^. The materials are to be mixed and 
boiled. After cooling, the putty is ready 
for use. This is an excellent cement for 
glass, and may be used also for reservoirs 
and any vessels for holding water, to ce- 
ment the cracks; also for many other 
purposes. It will not give way, and is 
equally good for glass, wood, and metal. 

VI. — This is especially recommended 
for boiler leaks: Mix well together 6 
parts of powdered graphite, 3 parts of 
slaked lime, 8 parts of heavy spar 
(barytes), and 8 parts of thick linseed-oil 
varnish, and apply in the ordinary way 
to the spots. 

PUTTY FOR ATTACHING SIGN-LET- 
TERS TO GLASS: 

See Adhesives, under Sign-Letter Ce- 
ments. 

PUTTTL TO REMOVE: 

See Cleaning Preparations and Meth- 
ods. 

PUTTY POWDER, TO MAKE: 

Melt 1 ounce of tin with an equal 
weight or iy 2 ounces of lead, and then 
raise the heat so as to render the mixed 
metal red hot, when the tin will be im- 
mediately flung out in the state of putty. 
It is very hard and is used for polishing 
glass and Japan work, also to color 
opaque white enamel. 

PYROCATECHIN DEVEi-OPER: 

Sec Photography. 

P3rrotechmcs 

FIREWORKS. 

The chief chemical process is, of 
course, oxidation. Oxidation may be 
produced by the atmosphere, but in many 
cases this is not enough, and then the 
pyrotechnist must employ his knowledge 
of chemistry in selecting oxidizing agents. 

The chief of these oxidizing agents are 
chlorates and nitrates, the effect of which 
is to promote the continuance of com- 
bustion when it is once started. They 
are specially useful, owing to their solid 
non-nygroscopic nature. Then ingredi- 
ents are heeded to prevent the too speedy 
action of the oxidizing agents, to regulate 
the process of combustion, such as 
calomel, sand, and sulphate of poUsh. 
Thirdly, there are the active ingredients 
that produce the desired effect, prominent 
among which arc substances that in 
contact with flame impart some special 
color to it. Brilliancy and brightness 
are imparted by steel, zinc, and copper 
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filings. Other substances employed are 
lampblack with gunpowder, and, for 
theatre purposes, lycopodium. 

Fireworks may be classified under 
four heads, viz.: 

1. Single li reworks. 

Terrestrial fireworks, which are 
placed upon the ground end the fire 
issues direct from the surface. 

b. Atmospheric fireworks, which begin 
their display in the air. 

4. Aquatic fireworks, in which oxida- 
tion is so intense that they produce a 
flame under water. 


Rockets. — First and foremost among 
atmospheric fireworks are rockets, made 
in different sizes, each requiring a slightly 
different percentage composition. A good 
formula is 


Sulphur 1 part 

Carbon, .wood 2 parts 

Niter 4 parts 

Meal powder 1 part 


Meal powder is a fine black or brown 
dust, which acts as a diluent. 


Roman Candies. — Roman candles are 
somewhat after the same principle. An 
average formula is: 


Sulphur. 


dulpt 

Carb 

Niter. 


4 parts 
8 parts 
8 parts 


CHILDREN’S SAFE FIREWORKS 
(SPARKLERS): 

Coat 12 inch lengths of No. 18 Iron 
Wire with a compound consisting of: 
Powdered sulphur . . 1 ounce 

Potassium nitrate . . 5 ounces 
Powdered charcoal . . ly^ ounces 
Iron filings . . 2 ounces 

Aluminum powder ... % ounce 

mixed in shellac to a thick creamy con- 
sistency. Dip the wires in the mixture 
and then insert the base end of wires in 
holes drilled into a board, until the mix- 
ture dries. Repeat this process until each 
wire is covered with a thick coat. 


COLORED FIRES. 

The compounds should be ignited in a 
small pill box resting on a plate. All the 
ingreaients must be dried and powdered 
separately, and then lightly mixed on a 
sheet of paper. Always bear in mind 
that sulphur and chlorate of potassium 
explode violently if rubbed together. 

Smokeless Vari-Colorcd Fire.—First 
take barytes or strontium, and bring to 
a glowing heat in a suitable dish, remove 
from the fire, and add the shellac. The 
tatter unpowdered) will melt at once. 


and can then be intimately mixed with 
the barytes or strontium by means of a 
spatula. After cooling, pulverize. One 
may also add about 2^ per cent of pow- 
dered m; gnesium to increase the effect. 
Take for instance 4 parts of barytes or 
strontium and 1 part of shellac. 

The following salts, if finely powdered 
and burned in an iron ladle with a little 
spirits, will C'^mmunicate to the flame 
tneir peculiar colors. 

Potassium nitrate or sodium chlorate 
yellow. 

Potassium chlorate, violet. 

Calcium chloride, orange. 

Strontium nitrate, red. 

Barium nitrate, apple green. 

Copper nitrate, emerald green. 

Borax, green. 

Lithium chloride, purple. 

The colored fires are used largeiv in the 
production of various theatrical effects. 


Blue Fire. — 

1. — Ter - sulphuret of 

antimony 1 part 

Sulphur 2 parts 

Nitrate of potassium 6 parts 

11. — Sulphur 15 parts 

Potassium su’phatc 15 parts 
Ammonio-cu p r i c 

sulphate 15 parts 

Potassium nitrate.. 27 parts 
Potassium chlorate 28 parts 

III. — Chlorate of potash. 8 parts 

Calomel 4 parts 

Copper sulphate. . 5 parts 

Shellac 8 parts 

IV. — Ore pigment 2 parts 

Charcoal 3 parts 

Potassium chloride 5 parts 

Sulphur 13 parts 

Potassium nitrate. . 77 parts 

V. — Potassium chlorate 10 parts 
Copper chlorate. .. 20 parts 

Alcohol 20 parts 

Water 100 parts 

Vi. — Copper chlorate. . 100 part 
Copper nitrate. ... 50 parts 

Barium chlorate. . . 25 part. 

Potassium chlorate 100 parts 

Alcohol 500 parts 

Water 1,000 partf 

Green. — 

I. — Barium chlorate. . . 20 parts 

Alcohol 20 parts 

Water 100 parts 

II. — Barium nitrate. ... 10 parts 

Potassium chlorate 10 parts 

Alcohol 20 parts 

Water 100 parts 
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HI. — Shellac...^ 5 parts 

Barium nitrate. ... parts 

Pound after cooling, and add 

Barium chlorate, 9 to 5 per cent. 

Red.— 

I. — Shellac 5 parts 


Strontium nitrate 1 to 1.2 parts 
Preparation as in green fire. In damp 
weather add 2 to 4 per cent of potassium 
chlorate to the red flame; the latter 
causes a little more smoke. 


II. — Strontium nitrate. . 20 parts 

Potassium chlorate 10 parts 

Alcohol 20 parts 

Water 100 parts 

Yellow. — 

I. — Sulphur 16 parts 

Dried carbonate of 

soda 23 parts 

Chlorate of potas- 
sium 61 parts 

II. — Sodium chlorate. . . 20 parts 

Potassium oxalate. 10 parts 

Alcohol 20 parts 

Water 100 parts 

Violet. — 

I. — Strontium chlorate. 1.5 parts 

Copper chlorate. . . 15 parts 

Potassium chlorate 15 parts 

Alcohol 50 parts 

Water 100 parts 

II. — Potassium chlorate 20 parts 

Strontium chlorate. 20 parts 
Copper chlorate. . . lOi parts 

Alcotiol 50 parts 

Water 100 parts 

Lilac. — 

Potassium chlorate 20 parts 
Copper chlorate. . . 10 parts 

Strontium chloride. 10 parts 

Alcohol 50 parts 

Water 100 parts 

Mauve. — 

Chlorate of potash . 28 parts 

Calomel 12 parts 

Shellac 4 parts 

Strontium nitrate. . 4 parts 

Cupric sulphate ... 2 parts 

Fat 1 part 

Purple.- - 

Copper sulphide . . 8 parts 

Calomel 7 parts 

Sulphur . 2 parts 

Chlorate of potash. 16 parts 

White.— 

1. — Gunpowder 15 parts 

Sulpour 22 parts 

Nitrate of potassium 64 uarta 


li. — Potassium nitrate. . . SO parts 

Sulphur 10 parts 

Antimony sulphide 

(black) 5 parts 

Flour 3 parts 

Powdered camphor. 2 parts 

III. — Charcoal 1 part 

Sulphur 11 parts 

Potassium sulphide. 38 parts 

IV. — Stearine, 1 part 

Barium carbonate . . 1 part 

Milk sugar 4 parts 

Potas.<%ium nitrate .... 4 parts 

Potassium chlorate. 12 parts 


As a general rule, a corresponding 
quantity of shellac may be taken instead 
of the sulphur for inside fireworks. 

The directions for using the.se solu- 
tions are simply to imbibe bibulous pa- 
pers in them, then carefully dry and roll 
tightly into rolls of suitable length, accord- 
ing to the length of time they are to burn. 

Fuses. — For fuses or igniting papers, 


the following is used: 

Potassium nitrate. . . 2 parts 

Lead acetate 40 parts 

Water 100 parts 


Mix and dissolve, and in the solution 
place unsized paper; raise to nearly a boil 
and keep at this temperature for 20 
ijiinuies. If the paper is to be “slow,*' 
it may now be taken out, dried, cut into 
strips, and rolled. If to be “faster,** the 
heat is to be continued longer, according 
to the quickness desired. Care must be 
taken to avoid boiling, which might dis- 
integrate the paper. 

In preparing these papers, every pre- 
caution against fire should be taken, and 
their preparation in the shop or house 
should not be thought of. In making 
the solutions, etc., where heat is neces- 
sary, the water bath should invariably 
be used. 

PYROTECHNIC MAGIC. 

[Caution. — When about to place any 
lighted material in the mouth be sure 
that the mouth is well coated with saliva, 
and that you are exhaling the breath con* 
tinuously, with greater or less force, 
according to the amount of heat you can 
bear. 

If the lighted material shows a ten- 
dency to burn the mouth, do 7iot attempt 
to drap it out Quickly ^ but simply shut the 
lips tight, and breathe through the nose, 
and the fire must go out instantly. 

In the Human Gas Trick, where a 
flame 10 to 15 inches long is blown from 
the mouth,- be careful after lighting tho 
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MS, to continue to exhale the breath. 
When you desire the gas to go out, sim- 
ply shut the lips tight and hold the 
Breath for a few seconds. In this trick, 
until the gas is well out, any inhalation 
is likely to be attended with the most 
serious results. 

The several cautions above given may 
be examined with a lighted match, first 
removing, after lighting the match, any 
brimstone or phosphorus from its end.] 

To Fire Paper, etc., by Breathing on 
it. — This secret seems little known to 
conjurers. Pay particular attention to 
the caution concerning phosphorus at 
the head of this article, and the caution 
respecting the dangerous nature of the 
prepared fluid given. 

llalf All a half-ounce bottle with car- 
bon disulphide, and drop in 1 or 2 frag- 
ments of phosphorus, each the size of a 
pea, which will quickly dissolve. Shake 
«p the liquid, and pour out a small tea- 
spoonful onto a piece of blotting paper. 
The carbon disulphide will quickly evap- 
orate, leaving a film of phosphorus on 
the paper, which will quickly emit fumes 
and burst into flame. The oiice-popu- 
lar term Fenian fire was derived from 
the supposed use of this liquid by the 
Fenians for the purpose of setting fire to 
houses by throwing a bottle down a 
chimney or through a window, the bottle 
to break and its contents to speedily set 
fire to the place. 

For the purpose of experiment this 
liquid should only be prepared in small 
Quantities as above, and any left over 
snoiild be poured away onto the soil in 
the open air, so as to obviate the risk of 
fire. Thin paper may be fired in a sim- 
ilar manner with the acid bulbs and 
powder already mentioned. The pow- 
der should be formed into a paste, laid on 
the paper, and allowed to dry. Then the 
ftcicJ bulb is pasted over the pow’v er. 

Burning Brimstone. — Wrap cotton 
Hrouiid two small pieces of brimstone 
and wet it with gasoline; take between the 
fingers, squeezing the surplus liquid out, 
light it with a candle, throw back tlie 
head well, and put it on the tongue blaz- 
ing. Blow fire from mouth, and observe 
1 that a freshly blow'n-out candle may be 
- lighted from the flame, which makes it 
f more effective. After lighting candle 
i ehew up brimstone and pretend to swallow. 

Blazing Sponge Trick. — Take 2 or 3 
small sponges, place them in a ladle; 
pour just enough oil or gasoline over 
them to wet them. Be very careful not 
to have enough oil on them to cause them 


to drip. Set fire to the sponges and take 
one of them up with the tongs, and throw 
the head back and drop the blazing 
sponge in the mouth, expelling the 
breath all the time. Now close your 
mouth quickly; this cuts off the air from 
the flame and it immediately goes out. 
Be careful not to drop the sponge on the 
face or chin. Remove sponge under 
cover of a handkerchief before placing 
the second one in the mouth. 

Burning Sealing Wax.— lake a stick 
of common sealing wax in one band and 
a candle in the otlier, melt the wax over 
the candle, and put on your tongue while 
blazing. The moi.sture of the mouth 
cools it almost instantly. Care should 
be taken not to get any on the lips, chin, 
or hands. 

Demon Bowls of Fire. — The performer 
has three 6}-inch brass bowls on a table, 
and openly pours ordinary ciean water 
(may be drunk) into bowls, until each is 
about half full. Then by simply passing 
the hand over bowls they each take fire 
and produce a flame 12 to 20 inches high. 

Each bowl contains about 2 tea- 
spoonfuls of ether, upon w^hich is placed 
a small piece of the metal potassium, 
about the size of a pea. If the ether be 
pure the notassium will not be acted 
upon. Wlien the water is poured into 
the bowl the ether and potas.siuin float 
up, the latter acting \igorously on the 
w’atcr, evolving hydrogen and setting fire 
thereto, and to the ether as well. 

The water may be poured into the 
bowl and lighted at command. In this 
case the potassium and ether are kept 
separated in the bowl, the former in a 
little cup on one side, and the latter in 
the body of the bowl. The water is 
poured in, and on rocking the bowl it is 
caused to w'ash into the little cup, the 
potassium floats up, and the fire is pro- 
duced. 

N. B. — The above tricks are not safe 
in any but specially made bowls, i. e., 
bowls' with the wide flange round edge to 
prevent the accidental spilling of any 
portion of the burning ether. 

The Burning Banana. — Place some 
alcohol in a ladle and set fire to it. Dip 
a banana in the blazing alcohol and eat 
it while it is blazing. As soon as it is 
placed in the mouth the fire goes out. 

Sparks from the Finger Tips. — Take a 
small piece of tin about A inch w ide and 
lA inenes long. Bend this in the shape 
of a ring. To the center of this piece 
solder another small piece of tin bent in 
the shape of a letter U; between the 
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ends of this U place a small piece of wax 
tape about } inch long. Take a piece of 
small rubber tubing about 2 feet in length 
and to one end of this attach a hollow 
rubber ball, which vou must partly fill 
with iron filings. Place the ruober bail 
containing the iron filings under the arm. 
and pass the rubber tube down through 
the sleeve of the coat to the palm of the 
hand; now place the tin ring upon the 
middle finger, with tne wax taper inside 
of tiie hand. Light this taner. By 
pressing the aim down sharply on the 
rubber Dali, the force of the air will drive 
some of the iro.i filings through the rub- 
ber tube and out thiough the namt; of the 
burning taper, when they will ig ute and 
cause a beautiful shower of sparks to ap- 
pear to rain from the finger tips. 

To Take Boiling Lead in the Mouth.— 
The metal used, while not unlii^e lead in 
appearance, is not the ordinary metal, 
but is really an alloy composed of the 
folletwing substances: 

Bismuth 8 parts 

l^ead 5 parts 

Tin 2 parts 

To prepare it, first melt the lead in a 

crucible, then add the bismuth and finally 
the tin, and stir well together wdth a piece 
of tobacco pipe stdm. This “fusible 
metal** will melt in boiling water, and a 
teaspoon cast from the alloy will melt if 
very hot wo.ter be poured into it, or if 
boiling water be stirred with it. If the 
water be not quite boiling, as is pretty 
sure to be the case if tea from a teapot is 
used, ill all probability the heat will be 
insufficient to melt tbe spoon. But by 
melting the alloy and adding to it a small 
quantity of quicksilver a compound will 
be produced, which, though solid at the 
ordinary temperature, will melt in water 
very viuch below the boiling voint. 
Another variety of easily fusible alloy is 
made by melting together 

Bismuth 7 to 8 parts 

Lead 4 parts 

Tin 2 parts 

Cadmium 1 to 2 parts 

This mixture melts^at 158^, that given 
above at 208° F. 

^ Either one of the several alloys above 

K *ven will contain considerably less heat 
an lead, and in consequence be the 
more suitable for the purposes of a **Fire 
King." 

When a body is melted it is raised to a 
certain temperature and then gets no 
hotter, not even if the fire be increased — 
ill the extra heat goes to melt the re« 
mainder of the substance. 


Second Llethod, — This is done with • 
ladle constructed similarly to the tin cup 
in a previous trick. The lead, genuine in 
this case, is, apparently, drunk from the 
ladle, which is then tilted, that it may 
be seen to be empty. The lead is con- 
cealed in the secret interior of the ladle, 
and a solid piece of lead is in conclusion 
dropped from T;he mouth, as congealed 

To Eat Burning Coals. — In the first, 
place make a good charcoal fire iu the 
furnace. Just before commeiicin<j the 
act throw in three or four pieces oi soft 
pi.ie. When burnt to a coal one cannot 
tell the difference between this i nd char- 
coal, except by sticking a fork into it. 
This will not b'*rn in the least, while the 
genuine charcoal will. You can stick 
your fork into these copIs without any 
difficulty, but the charcoal is brittle and 
hard; it breaks before the fork goes into 
it. 

Chain of Fire. — Take a piece of candle 
wick 8 or 10 inches long, saturated with 
kerosene oil, squeeze out surplus oil. 
Take hold of one end with your fire tongs, 
light by furnace, throw back your head, 
and lower it into your mouth while ex- 
haling the breath freely. When all in, 
close your lips ana remove in handker- 
chief. 

Noie. — Have a good hold of the end 
with the tongs, for if it should fall it, would 
probably inflict a serious burn; for this 
reason also no burning oil must drop 
from the cotton. 

Biting Off Red-Hot Iron. — Take a 
piece of hoop iron about 2 feel lon^, 
place it in a vise and bend it backwards 
and forwards, about an inch from the 
end, until it is nearly broken off. Put 
this in a furnace until it becomes red hot, 
then take it in your right hand, grasp the 
broken end in your teeth, being careful 
not to I“t it touch your lips or your 
tongue, make a "face^* as though it was 
terribly hard to bite off, and let the 
broken end drop from between your teeth 
into a pail of water ^which you should 
always have at hand in case of fire), 
when the hissing will induce the belief 
that the portion bitten off is still "red 
hot" — it may be, for that matter, if the 
iron be nearly broken off in the first p*ace 
and if you have good teeth and are not 
afraid to injure them. 

Water Stirred Yellow, Scarlet, and 
Colorless.— Obtain a glass tube with one 
end hermetically sealed and drawn into a 
fine point that will break easily. Into an 
criass put a solution of mercury bi- 
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chloride (coirosive sublimate, a deadly 
poison^ and into the tube a strong^ solu- 
tion of potassium iodide so adjusted in 
strength that it will redissolve the scarlet 
precipitate formed by the union of the 
two liquids. While stirring the solution 
in the glass the bottom of the tube (ap- 
parently a glass rod) is broken and a 
small portion of its contents allowed to 
escape, which produces a beautiful scar- 
let. The balance of the fluid in the tube 
is retained there by simply keeping the 
thumb on the open top end. Continue 
the stirring, allowing tue balance of ihc 
contents of the tube to escape, and the 
scarlet fluid again becomes colorless. 
Before the scarlet appears the liquid is 
yellow. 

To heighten the e^rct, another ale 
glass, containing only clean water and a 
solid glass stirring-rod, may be handed 
to one of the company, with instructions 
to do the same as the performer; the 
result is amusing. 

RADIATOR CAPS. HOW TO CE- 
MENT: 

A 20 per cent solution of sodium silicate 
or water glass is mixed with zinc dust and 
whiting (% zinc dust, % whiting). This 
will take about 6 hours to set. 

A paste of white lead, red lead and lin- 
seed oil may be also used but it takes 
longer to set. 

RADIATOR COMPOUND (Auto- 
mobiles) : 

To stop small leaks quickly put the 
white of two eggs in the radiator while 
the water is cold. 

RASPBERRY ADE POWDER: 

See Salts, Effervescent. 

RASPBERRY SYRUP: 

See Essences and Extracts. 

Rat Poisons 

(See also Turpentine.) 

Poisons for rats may be divided into 
two classes, quick and slow. Potassium 
cyanide and strychnine belong to the 
first, and phosphorus and arsenic to the 
second. Both should be kept away 
from children, dogs, and cats, and this is 
best done by putting them in places too 
narrow for anything larger than a rat to 
squeeze into. If the poison is too quick, 
the effect of it is visilue to the same rats 
which saw the cause, and those which 
have not eaten of the bait will leave it 
alone. On the other hand, if it is too 
•low. the poisoned rat may spread it to 


edible things in ttie pantry, by vomiting: 
Slow poisons generally cause the rat to 
seek water, and when they are used 
water should not be left about promis- 
cuously. 

The substances most useful as rat 
poisons, and which are without danger 
to the larger domestic animals, arc plas- 
ter of Pans and fresh squills. Less dan- 
gerous than strychnine and arsenic are 
the baryta preparations, of which the 
most valuable is barium carbonate. 
Like plaster of Paris, this substance, 
when used for the purpose, must be 
mixed with sugar and meal, or flour, and 
as a decoy some strong-smelling cheese 
should be added. In closed places there 
should be left vessels containing water 
easily accessible to the creatures. 

One advantage over these substancei 
possessed by the squill is that it is greed- 
ily eaten by rats and mice. When it is 
used, however, the same prccaulion as 
to water, noted above, is necessary, a 
circumstance too freoiicntlv forgotten. 
In preparing the squill for tbis purpose, 
by the addition of oacon. or fat meal of 
any kind, the use of a decoy like cheese 
is unnecessary, as the fits are suffi- 
ciently appetizing to the rodents. It is 
to be noted that only fresh s(]uills should 
be used for this purpose, as in keeping 
the bulb the poisonous principle is de- 
stroyed, or, at least, is so modified as to 
seriously injure its value. 

Squill Poisons. — The preparation of 
the squill as a rat poison can be effected 
in several different ways UsuaUv, af- 
ter the removal of the outer peel, the 
bulb is cut up into little slices and mixed 
with milk and flour; these are stirred 
into a dough or paste, which, with bit« 
of bacon rind, is put into the oven and 
baked. Another plan is to grate the 
squill on a grater and mingle the eratings 
with mashed, boiled, or roasted potato. 
This method of preparing them necessi- 
tates the immediate use of the poison. 
The following is, however, a stable prep 
aration that keeps well: 

I. — Ilog’slard 500 grams 

Acid salicylic.. . . 5 grama 

Squill 1 bulb 

Beef suet 50 to 100 grams 

Barium carbon- 
ate 500 grams 

Solution of am- 
monium cop- 
per acetate, 20 

percent .^0 grama 

Cut or grate the squill into very small 
pieces, and fry it in the lard and suet un- 
til it has acquired a dark-brown color and 
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ihe fats have taken up the characteristic 
squill odor; then to the mes« add the 
other substances, and stir well together. 

II. — Squill, bruised 4 ounces 

Bacon, chopped fine 6 ounces 
Flour or meal, enough. 

Water, enough. 

Make into a stiff mass, divide into 
small calces, and bake. 

Phosphorus Poisons. — Next to the 
squill in value as a poison comes phos- 
phorus in the shape of an electuary, or 
in pills. For readily preparing the 
electuary, when needed o; ordered it is 
a good plan to keep on lumd a phos- 
phorated syrup made as follows: 

To 200 parts of simple syrup, in a 
strong flask, add 50 parts of phosphoius 
and 10 parts of talc powder; place the 
container in a suitable vessel and sur- 
round it with water heated to 120® to 
130® P., and let it stand until the phos- 
phorus is melted. Now, cork the flask 
well, tie down the cork, and agitate until 
the mixture is completely cold. As a 
measure of precaution, the flask should 
be wrapped with a cloth. 

To make the poison take 50 parts of 

3 ^e flour and mix with it 10 parts of pow- 
ered sugar. To the mixture add al)out 
40 parts of water and from 30 to 40 parts 
of the phosphorated syrup, and mix the 
mass thoroughly. 

While it is best to make the phosphor- 
atcjl syrup fresh every time that it is 
refjuired, a stable syrup cai. be made as 
follows: 

Heat together very carefully in a water 
bath 5 parts of phosphorus, 3 parts of 
sublimed sulphur, and 30 parts ol’ water, 
until the phosphorus is completely 
melted and taken up; then add 30 parts 
of wheat flour and 6 parts of ground 
mustard seed, and work up, with the ad- 
dition of warm water from time to time, 
if necessary, into a stiff paste, finally 
adding and working in from 1 to 2 parts 
of oil of ani.se. 

Borax in powder, it may be noticed, 
is also useful as a preservative ot phos- 
phorated paste or tne electuary. 

MUhsam gives the following formula 
for an electuary of phosphorus for this 
purpose: 

J. — Phosphorus, granu- 


lated 1 part 

Rye flour 30 parts 

Simple syrup 10 parts 

Mustard seed, pow- 
dered 1 part 

Sublimed sulphur.. . 1 part 

Water 10 parts 


Proceed as indicated above. 


Hager’s formula for ‘‘Phosphoniu 
globules” is as follows: 

II. — Phosphorus, amor- 
phous 10 parts 

Glycerine 20 parts 

lanseed, powdered 100 parts 

Meat extract 15 parts 

Quark, recently coagulated, quan* 
tity sufficient. 

Mix, and make a mass, and divide 
into 200 globules, weighing about 15 
grains eacm. Roll in wheat flour, in 
which a little powdered sugar has been 
mixed. 

Phosphorus electuary, made as indi- 
cated above, may be smeared upon bits 
of fried bacon, which should be tacked 
firmly to a bit of board or to the floor. 
It is essential that either flour or sugar, 
or both, be strewn over the surface of 
th^hosphorus. 

Tne most convenient in practice, on 
the whole, are the phosphorus globules, 
either made after Ilager’s formula, or. 
more readily, by adding rve flour and 
sugar to the electuary and working up 
to a pill mass, or barium carbonate and 
plaster may be added. 

Arsenical Poisons. — The following arc 
some of the formulas given by Hager for 
preparing globules, or pills, of arsenic: 


I — Arsenic, white, pow- 
dered 100 parts 

Soot from the kitch- 
en 5 parts 

Oil of anise 1 part 

Lar<l, sufficient. 

Wheat flour sufficient. 

Make into 400 globules. 

II. — Beef suei 500 parts 

Rye flour. . 500 parts 

Arsenic, white, pow- 
dered 50 parts 

Ultramarine 10 parts 

Oil of anise 1 part 


Melt the suet, and add to the flour, 
mix in the other ingredients, and work up 
while hot, beating the mass with a roller. 
Make 1,000 globules. 

Strychnine Poisons.— The strychnine 
preparations are also valuable in the 
destruction of rats and mice. The first 
of these in point of usefulne6« strych- 
nine-wheat, or strvehnine-oats (Strych- 
ninweizen or Stryckninhafer), in the pro- 
portion of 1 part of strychnine to 100 or 
150 parts of wheat or oat flour, prepared 
by dissolving 1 part of strychnine in 40 
to^ 50 parts of hot water, mixing well up 
with tne flour, and drying in the water 
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Dath. Strychnine may also be used on 
tresh or salted meat, sausage, etc., by 
insertion of the powder, or the heads of 
fried fish are opened and the powder 
strewn on the inside. The latter is an 
especially deadly method, since the odor 
of the fish acts as a powerliil lure, as also 
do the bits of bacon or other fats used in 
frying fish. Strong cheese is also a good 
vehicle for stryclinine, acting as a power- 


ful lure for the rodents. 

Strychnine sulph 1 drachm 

Sugar milk 3 ilrachius 

Prussian blue 5 grains 

Sugar ^ ounce 

Oat flour I ounce 

Nux Vomica Poison.— 

Oatmeal 1 poun<l 

J^owdered nux vomica 1 o\itir e 
Oil of anise . . 6 drops 

Tincture of asafetida. 5 drops 

Barium Poison. — 

Barium carbonate.. . 4 ounces 
Sugar. ... .... 6 ounces 

Oatmeal fl ounces 

Oil of anise... .. 4 drops 
Oil of caraway 4 drops 

RAZOR PAPER; 

See Paper. 

RAZOR PASTES: 

See also Pastes. 

The razor pastes, razor creams, etc.. 


on the market, have for their cutting, or 
sharpening, agent jewelcr.s louge, or 
rouge and emery. When emery is used 
it should be ground to an impalpable 
powder and levigated. 

I. — The simplest formula is a mixture 
in equal parts of rouge and emery pow- 
der, rubbed up with spermaceti ointment. 
Coke is also used as a cutting agent. 
Suet, prepared lard, in fact, any greasy 
or soapy substance, will answer for the 
vehicle. 

II. — Melt 1,000 parts of beef tallow 
and pour 250 parts of oil to it. To this 
mixture, which is uniformly combined 
by thorough stirring, add in the same 
manner 150 parts ot washed emery, 100 
parts of tin ashes, and 50 parts of iron 
oxide. The stirring of these ingredients 
must be continued until the mass is cool, 
as otherwise they would be unevenly 
distributed. The leather of the strop 
should be rubbed with this grea.se, ap- 
plying only small quantities at a time. 
This renders it possible to produce a 
very uniform coating, since little quanti- 
ties penetrate the fibers of the leather 
Ljorc easily. 


111.— Tin putty (tin 

aslies) 2 parts 

Colcothar parts 

Forged iron scales 

or filings. 1 part 

Bure levantine hon- 
ing stone finely 

powdered 7 parts 

Beef suet 8 parts 


All the ingredients with the exception 
of the .suet should be finely powdered. 
The suet is melted, the ingredients poured 
in, and the whole thoroughly mixed to 
form a doughy mass. 


IV —Colcothar IJ parts 

Poinice stone li parts 

(jr.iphite 4} parts 

biood.stone (red 

hematite) 2 parts 

Iron filings. . . 1 part 

These ingredients are finely powdered, 
washed, and mixed with the following: 

Grafting wax 2 parts 

Soap 2 part. s 

Lard 2 jiarls 

Olive oil 2 parts 


Naturally the fatty ingredients are to 
be heated before the solid substances are 
commingled with them. 

The side of the blade to f)e polished 
should be treated with the following 
compositions* 

a. Tin ashes (tin putty) rubbed do\Nn 
to a fine powder on a honing stone siiid 
mixed wu'th axle grease. 

b. Washed graphite mingled with 
olive oil. 

REDUCER TO MAKE BUST 
SMALLER AND FIRMER: 

50 grams Lanolin 

50 grams Vaseline 

20 drops Tincture of Benzoin 

Mixed with water in which 10 prams 
of iodide of potassium has been dis- 
served. 

Refrigeration 

The only way to produce and mrtlntain 
low* temperatures is by some form of 
mechanical refrigeration. All mechanicfd 
methods depend upon the compression of 
a gas or volatile liquid. This may he 
accomplished by a pump or by heat. The 
compressed vapor is then cooled by 
water or a current of air. After cooling 
it is allowed to expand into a larger 
chamber. It is the expansion which 
cau.ses the temi^erature to fall. The ex- 
panded vapor is compressed again and 
the cycle repeated. 
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Certain chemicals also produce a low 
temperature when dissolved in water. 
Combinations of chemicals have been de- 
veloped which will cause a very consid- 
erable fall. 

These combinations are limited in 
value, because the operation cannot be 
repeated often enough or rapidly enough 
to keep the temperature down. 

The familiar combination of ice and 
salt is one which is useful in making ice 
cream. It is low in cost and very ef- 
fective. 

Other combinations such as those listed 
below are also effective but they are 
limited to laboratory use, because this 
effect is momentary just as with ice and 
salt. Some of these combinations pro- 
duce a drop in temperature greater than 
ice and salt, especially if snow or ice is 
used instead of water. 

Another method of producing low 
temperatures quickly is to fill a beaker 
with ether or methyl chloride and to pass 
a current of air through the liquid. A 
tube of water placed in the beaker will 
freeze very quickly. 

Carbon dioxide which has been com- 
pi’cssed until it becomes solid is now sold 
by the pound and its cost is reasonable. 
When allowed to evaporate it produces 
very low temperatures for a considerable 
length of time. 


REFRIGERANTS. 

I. — Potassium nitrate. . . 2 pounds 

Ammonium chloride 2 pounds 
Water 5 pints 

II. — Potassium nitrate. . 2^ pounds 

Ammonium chloride 2J pounds 

Sodium sulphate 4 pounds 

Water 9 pints 

III. — Ammonia nitrate .. . 4 pounds 

Water 4 pints 

IV. — Sodium sulphate. .. . 8 parts 

Dilute hyarochloric 

acid 5 parts 


A simple chemical refrigerant which 
is efficient and at the same time low in 
cost is the following: 

Prepare a ten per cent dilution of 
sulphuric acid in water.* Place this in 
a wooden tub or stone jug and allow to 
cool. Add a handful of Glauber’s salts 
for each quart of solution. The temper- 
ature will drop sharply, and the cooler 
the solution is to start with ttie lower 
the resulting temperature will be. 

Under go^ conditions a test \ube of 


water may be frozen by placing It In the 
mixture. 

Home-Made Refrigeraton. — 1. — ^Partly 
fill with water a shallow nanite-warepan. 
Place it in an open, shady window where 
there is a gooa draught of air. In this 
put bottles of water, milk, and cream 
^sealed), wrapped with wet cloths reach- 
ing into the water. Put butter in an 
earthen dish deep enough to prevent 
arater getting in. Over this turn an 
earthen flower-pot wrapped with a wet 
cloth reaching into the water. The pan 
should be fixed every morning and 
evening. With several of these pans one 
can keep house very comfortably v'ithout 
ice. 

II. — Procure a wire meat-safe — that is, 
a box covered by wire netting on three 
sides, with a fly-proof door. On top 
place a deep pan filled with water. Take 
a piece of ourlap the height of the pan 
and safe, and of sufficient length to reach 
around the entire safe. Tack it fast 
where the door opens and closes. Tuck 
the upper edge in the water. Place it 
where there is a draught and where the 
dripping will do no damage. This con- 
stitutes a well -ventilated refrigerator 
that costs nothing but water to maintain. 

III. — Take a store box, any convenient 
size, and place in this a smaller box, 
having the bottom and space around the 
sides packed with sawdust. Have a 
gal vanized iron pan made, the size of the 
inside box and naif as deep, to hold the 
ice. Have the pan made with a spout 
6 inches long to drain off the water as 
the ice melts. Bore a hole the size of the 
spout through the double bottom and 
sawdust packing to admit the spout. 
Short legs may be nailed on the sides of 
the box and a vessel set underneath to 
catch the drippings. Put on a light 
board cover. A shelf may be placed in 
the box above the ice. This box will 
keep ice for three days. 

ly. — Select a large cracker box with 
a hinged cover. Knock out the bottom 
and cut windows in each side, leaving a 
3-inch frame, over which tack wire gauze. 
In the coolest part of the cellar dig away 
the earth to a level depth of 3 inches and 
fit the box into the space. 

Mix plaster of Pans to a consistency of 
thick cream and pour into the box for a 
}-inch thick bottom. Twenty-four houra 
will harden it sufficiently. Put a hook 
and catch on the lid. A box of this 
sort can be cleaned easily, and insects 
cannot penetrate it. 

To Drain a Refrigentor.--.I.— Hava 
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a stout tin funnel made, 7 inches in diam- 
eter at the top. The tube portion should 
be at least 8 inches 'ong and of uniform 
diameter. Bore a h^e through the 
floor directly under the drum-pipe of the 
refrigerator; insert the funnel, then force 
a piece of rubber tubing (a tight flt) over 
the funnel from the cellar side. Pass 
the tubing through a hole cut in the 
screen frame of a cellar window, and 
drain into any convenient place. This 
avoids the necessity of continually emp- 
tying the drain-pan. and prevents the 
overflow that frequently occurs when 
it is forgotten. 

II.— This simple device saves the in- 
convenience of having a drip-pan under 
the refrigerator: If the refrigerator is 
placed near the outer wall get a piece of 
rubber hose long enough to reach from 
the waste pipe to the outside of the wall. 
Bore a hole through the wall under the 
refrigerator, where baseboard and floor 
meet. Attach the hose to the waste-pipe 
and pass through the hole in the wall. A 
sinau trough outside should carry the 
water away from the hous'^ 

ROLLER COMPOSITIONS' FOP PRINT- 
ERS. 

Rollers for transferring ink to types 
have to possess special properties, 
which have reference noth to the nature 
of the ink and that of the types to which 
U is to be transferred. They must be as 
iittle liable as possible to changes of tem- 
perature. They must be sticky, but 
unly just sticky enough, and must have 
elasticity enough to exert a uniform 
pressure over the varying surface with 
'vhich they meet in the form. Origi- 
nally, the composition was one of glue 
and molasses in varying proportions, and 
the only practical improvement that has 
been made is the addition of glvcerine. 
This being slightly h} *jroscopic, helps to 
keep the roller at the right degree of 
softness, and being practically unfreez- 
able, it is a great assistance m keeping 
the rollers from hardening in cola 
weather. 

The recipes given in technical works 
for printing roller compositions are 
numerous and very different. All con- 
tain glue and molasses, and it is the prac- 
tice to put a larger proportion of glue in 
rollers to be used in the summer than in 
those intended for winter use. The fol- 
lowing is a selection of recipes: 

I. — Soak 8 pounds of glue in as much 
water as it will absorb. When there is 
no visible water, treat the glue till melted, 
and add 7 pounds of hot molasses. 


II. — Glue (summer).. . 8 pounds 

Glue (winter)... . 4 pounds 

Molasses 1 gallon 

III. — Molasses Impounds 

Glue 4 pounds 

IV. — Molasses 24 pounds 

Glue 16 pounds 

Paris white 2 pounds 

V. — Glue or gelatin. ... 64 pounds 

Water.... 48 pounds 

Linseed oil 96 pounds 

Molasses or sugar. 


64 to 96 pounds 
Chloride of calcium 3 pounds 
Powdered rosin ... 8 pounds 

Soak the glue in the water and then 
liquefy by heat. Then stir in the oil, 
first heated to 150® F. Then add the 
molasses and the chloride of calcium, 
and Anally the fused rosin. The latter 
ingredient is only to be added when very 
tough rollers are reauired. This recipe 
is interesting from tne inclusion in it of 
the hyijroscopic salt, chloride of calcium 
the obiect of which is obviously to keep 
the rollers moist. 

ROOFS, HOW TO LAY GALVANIZED. 

See Household Formulas. 

ROOFS, PREVENTION OF LEAKAGE: 

See Household Formulas. 

ROOF PAINTS: 

See Paint. 

ROOM DEODORIZER: 

See Household Formulas. 

ROPES. 

To protect ropes, cordage, and clothf 
made of flax and hemp against rot, it has 
been recommended to leave them for 4 
days in a solution of copper sulphate, 2U 
parts by weight to a liter, then allow 
them to dry, and then, to prevent the 
copper sulphate being washed away by 
the water, place in tar or a solution of 
soap — 1 to 10. In the latter case an 
insoluble copper soap is formed. To 
secure the same result with twine, the 
following process has been recom- 
mended: Place the string for an hour in a 
solution of glue, then mlow to dry, and 
place in a solution of tannin. After 
removal from the tannin, again dry, and 
soak in oil. The process first described 
has been shown by experience to be very 
effective; but to prevent the washing 
away of the copper sulphate, it is ad- 
visable to use the solution of sonp in 
preference to the tar, ps articles steeped 
in the latter substance aic apt to l)ocoiiie 
stiff, and consequcutly brittle. Tb^ 
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treatment with glue ana tannin in the 
second process has the drawback that it 
tends to make the string too stiff and 
inflex Me, and thus impair its usefulness. 

ROPE LUBRICANTS: 

See Lubricant. 

ROPES, WATERPROOFING: 

See Waterproofing. 

ROSE CORDIAL: 

See Wines and Liquors. 

ROSEWOOD: 

See Wood. 

ROSE POWDERS: 

See Cosmetics. 

ROSIN, TESTS FOR, IN EXTRACTS: 
See Foods. 

ROSIN OIL: 

See Oil. 

ROSIN STICKS : 

See Depilatories. 

ROT: 

Remedies for Dry Rot, — A good remedy 
for dry rot is petroleum. The sick parts 
of the wood are painted with it, which 
causes the fungi to die, turn black, and 
finally drop off. The best preventive of 
dry rot is plenty of draught. If the por- 
tions are already affected so badly that 
they must be removed and renewed, the 
freshly inserted wood is coatcii with “car- 
boliiieum** to prevent a fresh appearance 
of dry rot. Another remedy is ordinary 
salt, which is known to have a highly 
hygroscopic action. It absorbs the moist- 
ure of the wood, whereby it is itself dis- 
solved, thus gradually impregnating the 
planks, etc. In order to comoat dry rot 
with salt, proceed as follows: Throw salt 
into boiling water until a perfectly satu- 
rated solution is obtained. With this 
r^eatedly wash the wood and masonry 
afflicted with dry rot. Wherever practi- 
cable the salt may be sprinkled direct 
upon the affected place. 

ROUGE: 

See Cosmetics. 

ROUGE FOR BUFF WHEELS. 

The rouge employed by machinists, 
watchmakers, and jewelers, is obtained 
by directly subjecting crystals of sul- 
phate of iron or copperas to a high heat 
by which the sulphuric acid is expelled 
and the oxide of iron remain.*. Those 
portions least calcined, when ground, 
are used for polishing gold ana silver. 
These arc of bright crimson color. The 
darker and more calcined portions are 
known as ‘"crocus," and are used for 


polishing brass and steel Others pre« 
ter for the production of rouge ^ pc: 
oxide of iron precipitated by ammonia 
from a dilute solution ot sulphate 
which is washed, compressed until dry 
then exposed to a low red heat and 
ground to powder. Of course, there are 
other substances besides rouge which 
are employed in polishing, as oowdered 
emery, kieselguhr, carborundum rotten 
stone, etc. 

ROUGE roWDER: 

See Polishes. 

ROUGH STUFF: 

See Wood. 

ROUP CURES: 

See Veterinary Formulas. 

Rubber 

Pure rubber is the coagulated sap of 
certain tropical trees. This rubber, or 
caoutchouc, closely resembles the product 
of other plants, but only a few varieties 
yield a commercially important product. 
Rubber combine.s with bromine, hydrogen 
chloride, and sulfur. The amount of sul- 
fur used in vulcanizing rubber may be as 
low as 5% for soft rubber to 30% for 
ebonite or vulcanite. The combination 
with sulfur is hastened by the use of thio- 
carbanilid, hexamctbylenetelramine, and 
diphcnylgiianidine; these substances are 
called accelerators. Fillers, such as car- 
bon black, barium sulfate, silica, zinc 
oxide, etc., increase the adaptability of 
the rubber for certain purposes, as well as 
make possible the saving of expensive 
rubber. 

ARTIFICIAL RUBBER : 

During the last few decades many arti- 
ficial or synthetic substitutes for natural 
rubber have been developed. Many of 
these possess properties which make them 
better suited for certain purposes than 
natural rubber, others fall short compared 
to some natural rubber qualities, whereas 
some are too expensive to produce. 

Buna S. — Butadiene and styrene are 
emulsified in water with soap, and then 
heated under controlled conditions. 

Butyl. — Two of the products of the re- 
finement of petroleum, namely isobutylene 
and diolefin, are compounded with zinc 
oxide and sulfur. 

Neoprene. — The starting materials for 
this rubber substitute are salt, limestone, 
and coal. Lime and coke arc heated in an 
electric furnace to produce calcium car- 
bide. The carbide reacts with water to 
produce acetylene gas, which in turn is 
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converted to monovinviacetylene using a 
catylist. Hydrogen chloride made from 
the salt is added to make chloroprene. 
Polymerization is effected in water, using 
soap or some other emulsifying agent. 

Silicone rubber. — When a silica atom is 
substituted for a carbon atom in some or> 
ganic compounds, silicones are produced. 
At first, such novelties as '^bouncing 
putty," having no apparent commercial 
applications, were developed. Dimethyl- 
silane dichloride ishydrolized to form vari- 
ous cyclic oils, then treated with ferric 
chloride, potassium hydroxide, and other 
agents to produce silicone rubber. 

Thiokol. — Thiokol A is ppduced by the 
action of ethylene dichloride on sodium 
tetrasulphide. Thiokol B is prepared by 
combining dichlorethyl ether with sodium 
tetrasulphide. Vulcanization is effected 
with zinc oxide, litharge, or magnesium 
oxide, using carbon black as a filler. 

Vinyl elastomers. — Acetylene gas is 
treated with dry hydrogen chloride to 
make vinyl chloride. Acetylene gas is 
then combined with acetic acid to form 
vinyl acetate. When the acetate is com- 
bined with the vinyl chloride, vinylite is 
produced. 

The older artificial rubber preparations 
described below are presented for their 
relative ease of compounding. An early 
worker in the field was Austin G. Day, 
who tried hundreds of experiments, and 
took out many patents for rubber substi- 
tutes. One of his suggestions is: 


Linseed oil 2 pounds 

Cottonseed oil 1 pound 

Petroleum 1 pound 

Peanut oil 1 pound 

Raw turpentine \ pound 

Liquid coal tar 3 pounds 


Spirits turpentine. ... 1 pound 
Boil for 35 minutes. 

Mr. Day did not insist on the com- 
pound quoted, but advised that the pro- 
portions be varied as wi*Vly as the exi- 
gencies of the case might demand. 
Whiting, barytes, infusorial earth, white 
lead, black.s, in fact almost any of the 
oxides, carbonates, or earthy materials 
commonly used in compoun<ling, were 
use<l in connection with hi.s sub.stitute, 
as also were any grades of crude rubber. 
Among other ingredients that he found 
of use in making his sub.stitutes were 
vegetable and animal waxes, together 
with ozokerite and paraffine. These 
were only used in small qiiantitie.s, and 
alway.s in connection with the linseed 
and cotton.seed oils, and generally as- 
phaltiim or coal tar. One of his 
compounds also called for a quantity of 
golden sulphuret of antimony, presum- 


ably to a.ssist in the sulphurization, and 
a small amount of tannic acid. 

Another line of experimenting that is 
interesting, and that will yet produce 
good results, although so far it nas not 
amounted to much, is in the use of cellu- 
lose. A very simple formula is of 
French origin and calls for the treating 
of cellulose with sulphuric acid, washing, 
drying, granulating, treating with resi- 
nale of soda — which is afterwards pre- 
cipitated by sulphate of alumina — then 
drying and molding under pressure. As 
matter of fact, the resultant mass would 
not be mistaken for rubber. An Eng- 
lish formula is more like it. This con- 
sisbrf of 


VIII. — Cellulose 15 pounds 

Pilch 25 pounds 

Asphalt 20 pounds 

Silica 20 pounds 

Mastic 5 pounds 

Bitumen 6 pounds 

Rosin 10 pounds 

Coaltar 12 pounds 


This makes a thick gummy varnish 
which is of little use except as for its 
waterproof qualities. Allen’s formula 
for a cellulose substitute might Iihnc a 
value if it were carried further. It is 
made up of 100 pounds of rosinous w'ood 
pulp treated with animal gelatin, 100 
pounds asphalt, and 10 pounds asphaJt 
oil, all heated and molded. 

The Greening process, which is Eng- 
lish, is more elaborate than Allen’s, but 
seems a bit laborious and cosily. This 
process calls for the treatment of the 
cellulose by a mixture of sulphuric acid 
and nitrate of potash, and, after drying, 
a treatment to a bath of liquid carbonic 
acid. Wlien dry again, it is mixed in a 
retort with refined rosin, gum benzoin, 
castor oil, and methylated mcohol. The 
distillate from this is dried by redistilling 
over anhydrous lime. 

Another curious line of substitutes is 
that based upon the use of glue and glyc- 
erine. Some of these have uses, while 
otlieis, that look very att^acti^e, are of no 
use at all, for the simple reason that they 
will absorb water almost as readily as a 
dry sponge. The first of these is more 
than 30 years old and is said to be of 
French origin. The formula is: 

IX. — Glue 4 pounds 

Glycerine 8 ounces 

Nutgall S ounces 

Acetic acid, 1 pound in 5 poiitid.s 

of water. 

Ten years later this was approached by 
an English formula in whicn in place of 
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the nutgall and acetic acid, chromic and 
tannic acids were substituted, and a 
modicum of ground cork was added as a 
cheapener probably. Some four years 
later an ingenious Prussian gave out a 
formula in which to the glue and fflycerine 
and tannic acid were added Marseilles 
soap and linseed oil. None of the above 
have ever had a commercial value, the 
nearest approach being the glue and 
glycerine compound used as a cover for 
gas tubing. 

The substitutes that have really come 
into use generally are made either from 
linseed, cottonseed, or maize oil. Scores 
of these have been produced and thou* 
sands of dollars have been spent by 

promoters and owners in trying to make 
these gums do just what crude rubber 
will._ A German formula which was 
partially successful is 
X.- —Linseed oil, in solu- 
tion 80 pounds 

Lime- hardened 

rosin, in solution 50 pounds 
Add to above 

Sulphur. 8 pounds 

Linseed oil 42 pounds 

Add 20 pounds sulphur and heat to 
875® F. 

Rubber and Rubber Articles. — As re- 
gards the action of coal gas on rubber 
tubes, it has been observed that it is 
weakest on ordinary gray rubber which 
withstands it the longest, and gives off 
no odor. Red rubber is more readily 
affected, and the black kind still more so. 

To prevent rubber tubes from drying 
up ana becoming brittle, they should be 
coated with a 3 per cent aqueous solution 
of carbolic acid, which preserves them. 
If they have already turned stiff and 
brittle, they can be rendered soft and 
pliant again by being placed in ammonia 
which has been made liquid with double 
the amount of water. 

In France rubber tubes are used as a 
core for casting pipes from cement and 
sand. In order to construct a connected 
ipe conduit in the ground, a groove is 
ug and a layer of cement mortar spread 
out. Upon this the rubber tube is laid, 
which is wrapped up in canvas and in- 
€ated. The remaining portion of the 
channel is then filled ^up with cement 
mortar, and as soon as it has set, the air 
is let out of the rubber hose and the latter 
is pulled out and used as before. 

To cover cloth with rubber, there are 
chiefly employed for dissolving the rub- 
ber, naphtna, alcohol, and benzol. They 
are mixed with purified solid parafline, 
and ground together. 


Rubber boots and shoes are rendered 
waterproof by meiti.ig 4 parts of sper- 
maceti and 1 part of rubber on a moderate 
fire, adding tallow or ^at, 10 parts, and 
lastly 5 parts of copal varnish or amber 
varnish. Thi ' mixture is applied on the 
shoes with a brush. It should be stated 
that the rubber used for this purpose 
must be cut up very small and allowed 4 
to 5 hours to dissolve. 

To rid rubber articles of unpleasant 
odor, cover both sides with a layer of 
animal charcoal and beat to about 140® F. 

To prevent gas from escaping through 
rubber hose, cover it with a mixture pre- 
pared as follows: Dissolve 5 parts ot 
gum arable and 3 parts of molasses in 15 
parts of white wine and add, with con- 
stant stirring, 6 parts of alcohol in smal' 
quantities. Stirring is necessary to pre- 
vent the alcohol from precipitating the 
gum arable. 

Repairing Rubber Goods. — First, Hear 
off all adherent matter, and dry thorough 
ly. Varnish or lacquer, as for instance on 
rubber shoes, maybe removed with sand 
or emery paper, or even with a file, in the 
absence of one of these. I'he surface 
thus produced is then rubbed with ben- 
zine. A solution of Para rubber in ben- 
zine is then painted over the surface 
around tlie break or te.ar, and a strip of 
natural rubber fitted over it. Then pre- 
pare a vulcanizing solution as follows; 
Sidphur chloride. .. . 18 parts 

Benzine 400 parts 

Carbon disulphide. . 300 parts 
This is applied to the edges of the joint 
by means of a pledget of cotton wrapper* 
on the end of a little stick, and press the 
jointed parts well together. 

One may repair rubber bulbs by the 
following method: Put some pure gum in 
three times its bulk of benzine, and cork 
tightly. Let stand several days. Get 
some rubber in sheet form; it will be bet- 
ter if it is backed with cloth. To make 
a patch, dampen some little distance 
around the hole to be mended with 
benzine. After a moment, scrape with a 
knife; repeat the process several times 
till the site to be patched is thoroughly 
clean. Cut a patcc from sheet of rubber 
a little larger than the hole to be mended, 
and apply to its surface several coats of 
the benzine solution. Then apply a 
good coat of the solution to both patch 
and about the hole, and press the patch 
firmly in place. Again apply the solu- 
tion to make coating over the patch, and 
allow to dry till it will not sticl to the 
finger. Do not use for several days 
Cracked rubber goods may m sue* 
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cessfuUy mtaded in the following man- 
ner: Before patching, the cracked sur- 
faces to unite well must be dried, entirely 
freed from all dirt and dust and greased 
well, otherwise the surfaces will not com- 
bine. In case of a cover, waterproof 
coat, or rubber boots, etc., take a mod- 
erately thick piece of india rubber, si\ited 
CO size of the object, cut off the edffes 
obliquely with a sharp knife moistened in 
water, coat the defective places as well 
as the cut pieces of rubber with oil of 
turpentine, lay the coated parts together 
ana subject them for 24 hours to a 
moderate pressure. The mended por- 
tions will be just as waterproof as the 
whole one. Rubber cushions or articles 
containing air are repaired in a very 
simple manner, after oeing cleaned as 
aforesaid. Then take colophony, dis- 
solve it in alcohol (00 per cent) so that 
a thick paste forms, smear up the holes, 
allow all to harden well, and the rubber 
article, pillow, ball, knee caps, etc., may 
be used a^ain. 

Softenine Rubber. — The hardening of 
gum articles is generally referable to 
these having been kept for a long time in 
some warm, dry place, though keeping them 
in the cold win produce the same effect. 
Hardness and brittleness, under any rea- 
sonable care and conditions, are usually 
signs of an inferior article of goods. Ar- 
tioes of Para rubber, of good workmanship, 
usually maintain their ^asticity for a very 
long time. Before attempting to soften 
hollow rubber ware, such as flasks, water 
bags, or bottles, etc., they should be well 
scrubbed with a wire brush (bottle 
cleaner) and warm water, so as to re- 
move all dirt and dust. This scrubbing 
should be continued until the wash water 
comes away clean and bright. For 
softening, the best agent is dilute water 
of ammonia, prepared by mixing phar- 
roacopcnial ammonia water, 1 part, and 
water, 2 parts. There should be enough 
of this to cover the articles, inside and 
out. Let them remain in the mixture 
until the ammonia has evaporated. 
Waim water works better than cold. 
From 1 to 2 hours will be long enough, 
as a usual thing. Thick ana massive 
articles such as larjg'c rubber tubing, re- 
quire more energetic treatment, and the 
journal recommends for the treatment of 
these that they be filled nearly full with 
the ammonia mixture, corked at both 
ends, and coiled up in a kettle, or other 
vessel, of sufficient size, warm water 
poured in sufficient to cover the coil com- 
pletely, and lightly boiled for from 1 to 2 
Lours. The water lost b*' evaporation 


should be replaced from time to time, 
and the vessd should never be allowed 
to boil violently. When the proper time 
has arrived (and this must be learned, it 
appears, by experience, as the article 
quoted gives no directions save those 
translated), remove from the fire, and al- 
low to cool gradually. 

Glycerine has been also recommended, 
and It may be used with advantage in 
certain cases. The articles must first 
be cleaned with the brush and warm 
water, as above detailed. Heat them in 
water and rub them with a wad of cot- 
ton soaked in glycerine, drawing the wad 
over them, backwards and forwards. 
This wad should be wrapped with good 
stout wire, the ends of which are pro- 
longed, to serve as a handle. Where 
possible the articles should be stricken 
with the glycerine inside and out, the 
article being, naturally, held out of the 
boiling water, sufficiently, at least, to 
make bare the part being rubbed at the 
time. Let rest for 24 hours, and repeat 
this process. With goods kept in stock, 
that show a tendency to grow brittle, 
this treatment should be repeated every 
6 months or oftener. Never put away 
tubing, etc., treated in this manner until 
every particle of moisture has drained off 
or evaporated. 

Another authority, Zcigler, has the 
following on this subject: Tubing, 
bands, and other articles of vulcanized 
caoutchouc that have become brittle and 
useless, may be re.stored to usefulness, 
indeed, to their pristine elasticity, by 
treating them as follows: First, put them 
in a hot aqueous solution of tannic acid 
and tartar emetic. Next, transfer them 
to a cold aqueous solution of tannic acid 
and calcium sulphate. Mix the two so- 
lutions and heat to about the boiling 
point, and transfer the articles to the hot 
solution. This treatment should bemain- 
tained from 1 day to 3 or 4, according to 
the nature and condition of the artides. 

To restore rubber stoppers that have 
become too hard for usefulness, digest 
them in 5 per cent soda lye for about 10 
days at 86° to 104° F., replacing the lye 
repeatedly. Next, wash the stoppers in 
water and scrape off the softened outer 
layer with a knife, until no more can be 
removed. The stoppers (^which have 
become quite soft and elastic again) are 
next rinsed in warm water to remove the 
caustic soda. If it is desired to trim 
them it should be done with a knife 
moistened with soap spirit. 

Treatment and Utilization of Rubber 
Scraps. — The scraps, assorted according 
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to their composition, are first cleaned by 
boiling to remove the adhering dirt, ab> 
borbed and adhering acids, salts, etc., as well 
as to eliminate the free sulphur. Next, 
the waste is ground between rollers and 
reduced to powder in emery grinders 
with automatic feeding. In many cases 
the material obtained may be added at 
once dry to the mixture, but generally it 
first receives a chemical treatment. 
This is carried out by boiling in caustic 
soda solution, or sulphuric or hydro- 
chloric acid respectively, and steaming 
for about 20 hours with 4 atmospheres 
pressure. 

According to another method, the 
ground scraps are steamed with soda lye 
under pressure, washed twice thoroughly 
for the elimination of the lye, and dried 
in the vacuum. Subsequently mix be- 
tween cold rollers with 5 to 10 per cent of 
benzol or mineral oil and steam for some 
hours under ^draulic pressure at 4 
atmospheres. The product thus ob- 
tained is rolled in plates and added to 
the mixture. The finely ground dry 
waste must not be stored for a long time 
in large quantities, as it hardens very 
easily and takes fire. 

Old articles of vulcanized rubber are 
first “devulcanized** by grinding, boiling 
with caustic soda, and washing thor- 
oughly. After drying, the scraps are 
heated to 302® F. with linseed oiJ in a 
kettle provided with stirring mechanism 
which is kept in continual motion. 
When the rubber has dissolved, a quan- 
tity of natural or coal-tar asphalt is added, 
and as soon as the contents of the kettle 
have become well mixed, the tempera- 
ture is raised so high that dense fumes 
begin to rise and air is forced through 
the mass until cooled sample shows 
the desired consistence. This compo- 
sition being very tough and flexible, 
forms an excellent covering for electric 
cables. It finds many other uses, the 
proportions of rubber, asphalt, and oil 
being varied in accordance with the 
purpose for which it is designed. 

Vulcanization. — Besides the Good- 
year, Mason, and other patented proc- 
esses, the process now usually followed 
an vulcanizing rubber stamps and simi- 
lar small objects of rubber, is as fol- 
lows: 

Sulphur chloride is dissolved in car- 
bon (Jisulphide in various proportions, 
according to the degree of hardness the 
vulcanized object is to receive; the rub- 
ber cast is plunged in the solution and 
left there from 60 to 70 seconds. On 
removing, it is placed in a box or space 


warmed to 80° F., and left long enougn 
for the carbon disulphide to evaporate, 
or about 90 to 100 seconds. It is then 
washed in a weakly alkaline bath of 
water, and dried. 

Rubber Lubricants. — Since rubber is 
deteriorated by lubricating oil derived 
from petroleum, vegetable oils should be 
used for permanent, or- temporary lubri- 
cation of rubber articles. Soap made 
from a vegetable oil should be used for 
mounting a tire. Castor oil is excellent 
where permanent lubrication is required. 
Squeaky rubber bushings and shackles on 
a car can be lubricated with hydraulic 
brake fluid. 

Dissolving Old Rubber. — The material 
Is shredded finely and then heated, under 
pressure, for several hours, with a strong 
solution of caustic soda. All cloth, paint, 
glue, fillers, etc., in the rubber are disin- 
tegrated, but the rubber is not affected. 
The mas.s is then washed repeatedly with 
water, to remove all alkali, and the re- 
sultant pure rubber may then be formed 
into sheets. 

Rubber Stamps. — Set up the desired 
name and address in common type, oil 
the type and place a guard about J inch 
high around the form. Mix plaster of 
Paris to the proper consistence, pour in 
and allow it to set. Have the vuicanizeii 
rubber all ready, as made in long strips 
3 inches wide and of an inch thick, cut 
off the size of the intended stamp, remove 
the plaster cast from the type, and place 
both the cast and the rubber in a screw 
press, applying sufficient heat to thor- 
oughly soften the rubber. Then lurr 
down the screw hard and let it remaii 
until the rubber receives the exact im- 
pression of the cast and becomes cold, 
when it is removed, neatly trimmed with 
a sharp knife, and cemented to the han< 
die ready for use. 

RUBBER CEMENTS: 

See Adhesives. 

RUBBER GLOVES, SUBSTITUTE FOR : 

See Antiseptics. 

RUBBER, ITS PROPERTIES AND 
USES IN WATERPROOFING- 

See Waterproofing. 

RUBBER VARNISHES: 

See Varnishes. 

RUBY SETTINGS: 

See Watchmakers’ Formulas. 

RUOLTZ METAL: 

See Alloys. 

RUM, BAY: 

See Bay Rum. 
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Rust Preventives 

(See also Enamels, Glazes, Paints, 
Varnishes, W aterproofi : g.) 

In spite of the numerous endeavors to 
protect metal objects oxidation, a 

thoroughly satisfactory process has not 
yet been found, and we still have to re- 
sort to coatings and embrocations. 

B;* covering the metals with a pale, 
colorless linseed-oil varnish, a fat or 
spirit lacquer, an unfailing protection 
against oxidation is obtained. This 
method, though frequently employed, 
however, is too laborious and expensive* 
to admit of general use, and instead we 
frequently see employed ordinary or 
specially composed greases, especially 
for scythes, straw-knives, and many 
other bright iron goods. These greases 
are not suited to retard oxidation, for 
they are without exception acid-reacting 
bodies, which absorb oxygen in the air 
and under the action of light, thus rather 
assisting oxidation than retarding it. A 
covering of wax dissolved in oil of tur- 
entine Mould be more recommendable, 
ecause wax is an impervious body, and 
a firm and rather liard layer remains 
after evaporation of the oil of turpen- 
tine, which excludes the air. If the } 
treatment with the wax salve is carefully [ 
attended to no other objection can be 
urged against this preserving agent than 
that it is likewise comparatively ex- 
pensive if used in large quantities. As 
regards the greases, and treatment M’ith 
petroleum or vaseline, the easy attrition of 
these su}).stiinces is another drawback, 
which makes a lasting protection impos- 
sible. 

According to Shedlok, cast-iron ar- 
ticles are treated with acids, then ex- 
posed to the action of steam, hot or cold 
water, and dried. The receptacle is ex- 
hausted of air and a solution of pitch, 
rosin, rubber, or caoutchouc, applied 
under pressure. Objects prepared in 
this manner are said to be impervious 
even to weak ecids. 

The inoxidizing process of Ward is 
founded on the simultaneous employ- 
ment of silicates and heat. The east 
iron or wrought iron are coated with a 
siliceous mass by means of a brush or 
by immersion. This covering dries 
quickly, becomes liquid mIicii the articles 
arc exposed to a suitable heat, and soaks 
into tne pores of the metal, forming a 
dense and uniform r<»at of dull black 
color after cooling, which is not changed 
by long-continued influence of the at- 
mosphere, aud which neither scales nor 


peels from the object. By the admixture 
of glass coloring matters to the siliceous 
mass, di*corated surfaces may be pro- 
duced. 

Another inoxidation process for cast 
iron is the following: The cast-iron ob- 
jects, such as antique objects d’art, wa- 
ter pipes, ornaments, balconv railings, 
cooking vessels, etc., are laid upon an 
iron sliding carriage 3 . 0 ' meters long and 
are exposed in a flame furnace of .special 
con.struction first 15 minutes to the in- 
fluence of gas generators with oxidizing 
action, then 20 minutes to such with re- 
ducing action. After being drawn out and 
cooled off the inoxidized pieces take on a 
uniform slate-blue shade of color, but 
can be enameled and ornamented in any 
manner desired. In applying the enamel 
the corroding with acia is obviated, for 
which reason the enamel stands ex- 
ceedingly M’ell. 

A bronze-colored oxide coating which 
withstands outward influences fairly 
well, is produced as follows: The bright- 
ly polished aid degreased objects are ex- 
posed from 2 to 5 minutes to the vapor* 
of a heated i.iixture of concentrated 
hydrochloric a jid and nitric acid (1:1) 
until the bro tze color becomes visible 
on the articles. After these have been 
rubbed well with vaseline, heat once 
more until the vaseline commences to 
decompose. After cooling, the object is 
smeared well with va.scline. If vapor.s 
of a mixture of concentrated hydrocldo- 
ric acid and nitric acid are allowed to 
act on the iron object, light reddish- 
browm shades are obtained, but if acetic 
acid is atltled to the above named two 
acids, oxide coatings of a bronze-yellow 
color can be obtained by the means of 
the vapors. By the use of different mix- 
tures of acids any number of different 
colorings can be produced. 

“Emaille de fer contre-oxide’* is ihe 
name of an enamel which is Siiltl to protect 
iron pipes cheaply. The enamel is com- 
posea as follows: One hundred and thirty 
parts powdered crystal glass, 20.5 parts 
soda, 12 parts boracic acid. These sub- 
stances mixed in the most careful manner 
are melted together in crucibles, the mass 
is chilled and transformed into a fine 
powder by crushing and grinding. The 
iron pipes and other objects of iron are 
first cleaned in the usual manner by 
corroding, dried and then coated with a 
very dilute gum arabic .solution or any 
other gluing agent, and the powdered 
mass is spread over them by mean® of 
a sieve. The objects thus powdered arc 
put in a room whic h is heated to 160® C. 
to drive out all mt>i.stiiie urd are heated 
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to dark redness, at which temperature 
the oxide coating melts. 

Those processes, which produce a 
black protoxide layer on the iron by 
heating iron objects in supersaturated 
aqueous vapor, nave not stood the test, 
as the layer formed will drop off or peel 
off after a short time, thus opening the 
way for rust after all. 

The anti-rust composition called rub- 
ber oil is prepared as follows, according 
to the specification of the patent: The 
crude oil obtained by the dry distillation 
of brown oil, peat and other earthy sub- 
stances are subjected to a further dis- 
tillation. Thinly rolled India rubber, 
cut in narrow strips, is saturated with 
four times the bulx of the oil and left 
alone for a week or so. The mass thus 
composed is then subjected to the action 
of mineral sperm oil or a similar sub- 
stance, until an entirely uniform clear 
substance has formed. This substance, 
which is applied on the metallic surfaces 
in as thin a layer as possible, forms a 
sort of film after slowly drying, which is 
perfectly proof against atmospheric in- 
fluences. 

The rust-preventive composition of 
Jones & Co., Sheffield, is a composition 
of wax, fat, turpentine, and small quan- 
tities of iron oxide. 

According to a process patented bjr A. 
Buchner in Germany, the iron objects 
are first painted with a mixture of an 
alkaline glue solution and rosin soap. 
The alkaline mass enters all the pores 
and fissures and prevents the rust from 
extending under coating. After the 
first coat is dry a second one is applied 
of the following composition: five parts 
linseed oil boiled with peroxide of man- 
anese; 2.25 parts turpentine; 0.25 parts 
enzol; 20 parts zinc dust, carbonate of 
calcium, lead oxide, or peroxide of 
manganese. The mixing of the liquid 
with^ the powders must be done im- 
mediately before use, as the mass solidi- 
fies after 10 hours, and is then no longer 
of working consistency. The second 
coating, which should only be thin, 
hardens quickly. The paint is weather- 
proof, does not peel oft or blister, and 
adheres so firmly that it can only be re- 
moved with mechanical means, 

A patented procesa to prevent rusting 
of wrought or cast iron consists in ap- 
plying with a brush a strong solution of 
potassium dichromate and drying in a 
stove or over an open fire. Drying at 
ordinary temperature is not sufficient. 
To ascertain if the heat is strong enough 
the iron is moistened with a little water. 
So long as this takes up any color the 


heat must be increased. When the 
proper degree of heat is reached a fine 
aeep black layer results, which is not 
acted upon by water, and protects the 
surface trom the action of the atmosphere. 

A permanent lustrous rust preventive 
is secured as follows: The well-cleaned 
iron parts are suspended for a few 
minutes in a blue vitriol solution, so that 
a delicate skin of copper forms on the 
surface; if the pieces rinsed off with 
water are then moved about for a few 
minutes in a solution of sodium hypo- 
sulphite faintly acidulated with hydro- 
chloric acid, they assume a blue-black 
coating of copper sulphide, which is 
emially permanent in air and in water. 
Tne black surface may be immediately 
rinsed with water, dried with a rag or 
blotting paper, and polished at once. It 
possesses a steel-blue luster, adheres well 
to the iron, will stand treatment with the 
scratch brush, and protects against rust 
in a most satisfactory manner. 

Black Sheet Rust Preventive. — Before 
black plate is ready to receive a rust pro- 
tective coating, it is necessary to render 
the surface free from grease and scales, 
for which purpose the sheet iron is placed 
for some time into a warmed solution of 
10 parts of sulphuric acid in 100 parts 
of water, wbereoy the impurities become 
detached, a process whicli may be as- 
sisted and accelerated by scouring with 
sand. Then rinse in clean water and 
rub dry in sawdust. The sheets thus 
prepared are placed for a sliort wliile 
into a feeble solution of blue vitriol, 
where they assume a reddish coloring. 
Next, they are rinsed in water, and after 
that moved to and fro, for a short time, 
in a feeble solution of hyposulphite of 
soda acidulated with a little hydrochloric 
acid. The result is a dark-blue coating 
on the sheets, which prevents all oxida- 
tion. 

To Keep Machinery Bright. — I.— In 
order to keep machinery from rusting 
take 1 ounce of camphor, <lissolve it in 
1 pound of melted lard; take off the 
scum, and mix as much fine black lead 
as will give it iron color. Clean the 
machinery and smear it with this mix- 
ture. After 24 hours, rub clean with 
soft linen cloth. It will keep clean for 
months under ordinary circumstances. 

II. — Mastic, transparent 

grains 10 parts 

Camphor 5 parts 

Sandarac 5 parts 

Gum elcmi 5 part.*# 

Alcohol, wood, quantity sufficicot 
to dissolve. 
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Mix and cover the articles with the 
aolution. The latter will take the lac- 
quer better if warmed slightlv, but may 
be easily covered in the cold, if neces- 
sary. 

Magnetic Oxide. — A layer of magnetic 
oxide is a good preservative from rust. 
To obtain it the objects are placed in 
the furnace at a temperature sufficient 
for decomposing steam. Steam super- 
heated to 1,040® F. is then injected for 
from 4 to 6 hours. The thickness of 
the layer of oxide formed varies with the 
duration of the operation. This process 
can replace zincing, enameling, and tin- 

ning. 

The deposit of magnetic oxide may 
also be obtained by electrolysis. The 
iron object is placed at the anode in a 
bath of distilled water heated to 176® F. 
The cathode is a copper plate, or the 
vessel itself, if it is of iron or copper. By 
electrolysis a layer of magnetic oxide is 
formed. Other peroxides may be de- 
posited in the same manner. With an 
alkaline solution of litharge, a very ad- 
herent, brilliant, black dei)Osit of perox- 
ide of lead is secured. Too energetic a 
current must be avoided, as it would 
cause a pulverulent deposit. To obtain 
a good coating it is neoe.ssary, after put- 
ting the objects for a moment at the 
positive pole, to place them at the other 
pole until the oxide is completely re- 
duced, and then bring them back to their 
first position. 

Paper as Protection for Iron and Steel. 
— That paraffine paper is a very good 
pmiector of iron and steel has Wen 
proven by tests conducted by Louis H. 
Barker for the lVnn.s\lvania Uailroad. 
The mode of applying the paraffine 
paper is as follows; Aftcr_lhe rust is 
carefully cleaned off by means of stiff 
wire briislie.s, a tacky pa nt is applied. 
The paper is then coveied over and 
tightly pre.s.scd upon the painted surface, 
the joints of the paper slightly lapping. 
As soon as the paper is in place it is reany 
for the outside coat of paint. Iron and 
steel girders and beams subjected to the 
action of smoke ami gases may thus be 
admirably protected from decomposi- 
tion. 

Anti -Rust Paper for Needles. — This is 
paper ro\ered with logwood, and pre- 
pared from a niiilerinl to which fine 
graphite pow’der has been adtled, ^t\d 
which lias been sized with glue and alum. 
It is used for wrapping around steel 
goods, such as sewing TH'^dles, etc., and 
protecting them against -.Accord- 


ing to Lake, the paper is treated with 
auTpburic acid, like vegetable parchment, 
the graphite being sprinkled on before 
the paper is put into the water. 

Rust Paper. — Rust paper is produc ed 
by coating strong packing paper with 
linseed-oil varnisn, size, or any other 
binder, and sprinkling on the powder 
given in previous formula. For use the 
paper must be moistened with petrulemu. 

Anti-Rust Pastes. — 1. — Tliis prcjiar- 
ation serves for removing rust alitady 
resent, as well as for preventing same, 
y greasing the article with it: Melt j p.ir u 
of crucie petrolatum on the water I. *' 
and mix with 5 parts of finely IcMgaled 
powdered pumice stone into a unift>nn 
mass. To the half-way cooled mn*;*- add 
) part of crude acid oxalate of potosMum 
(sorrel salt) in a finely powdered .state 
and grind into complete liomogeneity. 

11. — Dry tallow, parts; white wax, 
23 parts; olive oil, 22 part.s: oil of tur- 
j>eiitine, 23 parts; mineral oil, 10 parts. 
Apply with a brush at the fusing tem- 
perature of the mixture. 

Rust Prevent .on for Iron Pipes. —The 
pieces of pipe are coated witii tar and 
filled with iigh' w'ood sawdust, which is 
set afire This method will fully pro- 
tect the iron from rust for an unlimited 
penoil, lendering a subsequent coat alto- 
getlier superfluous. 

Rust Preventive for Tools, etc. — L— 
To presc*^^e tools, dies, etc., from rust, 
they shouhl be gi eased well with yellow 
petrolatum. To use oil is not advisable, 
since .dl oiN, except the dear ones, which 
are too e.xpeii'iive for this purpose, con- 
tain a pertain percentage of arid that has 
an iiijiiiioiis eticet upon the steel and 
iron article^. For greasing the ca\ities 
use a hard hrirsh 

II. — Cnrefiilly lieat benzine ami adtf 
half it.s weight of white wa.x. which dis 
solves completely in this, ratio. This 
solution is applied to the tools by means 
of a brush. It is nUo said to protect 
against the action of acidiferous fumes. 

III. — Take a pound of petrolatum and 
melt with it t ounces of blue ointment — 
w'hnt druggists call one-tliird — and add, 
to give it n pleasant odor, a few drop.s of 
oil of wintergreen, cinnamon, or sn>-‘a- 
fras. ^VIlen thoroughly mixed |H>ur into 
a tin can — an <Ad baking-powder (an 
will do. Keep a rag saturated with the 
preventive to wipe tools that are liable to 
rust. 

To Separate Rusty Pieces.— By boiling 
the objects in petroleum, success is cci- 
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tain. It is necessary to treat them with 
uleohol or spirit to avoid subseauent 
oxidation, petroleum bciiijj in itself an 
oxidant. 

To Protect Zinc Roofing from Rust. — 
Zinc sheets for roofing can easily be pro- 
tected against rust by the following 
simple process, (riean the plates by 
immersing them in water to wliich 5 per 
cent of sulphuric acid has been added, 
then wash with pure water, allow to dry 
and coat with asphalt varnish. Asphalt 
varnish is prepared by dissolving 1 to 2 
parts asphalt in 10 parts benzine; the 
solution should be poured evenly over 
the plates, and the latter placed in an 
upright position to dry. 

RUST SPOT REMOVER: 

See Cleaning Preparution.s iind Meth- 
ods. 

SACCHARINE IN FOOD: 

See Food. 

SADDLE GALLS: 

See Veterinary Formulas. 

SADDLE SOAP: 

See Soap. 

SALAMANDRINE DESSERT; 

See Pyrotechnics. 

SALICYL (SWEET): 

See Dentifrices. ' 

SALICYLIC ACID IN FOOD; 

See Foods. 

SALICYLIC SOAP: 

See Soap. 

Sedts, Effervescent 

Granulated effervescent .sidts are pro- 
duced by heating mixtures of powdered 
citric acid, tartaric acid, sodium bi- 
carbonate, and sugar to a certain temper- 
ature, until they assume the consistency 
of a paste, which is then grunu*atcd and 
dried. 

If effervescent caffeine citrate, anti- 
pyrin, lithium citrate, etc., arc to be pre- 
pared, the powder need not be driecl be- 
fore effecting the mixture, but if sodium 
phosphate, .sodium sulphate, or niagne.s- 
nim sulphate arc lo be granulated, the 
water ot crystallization must first be re- 
moved by drying, otherwise a hard, in- 
soluble and ub.solijtely noii-granulable 
mass will be obtained. Sodium phos- 
phate must lo.se fiO per cent t ^ its weight 
in drying, .sodium sulphate JO per cent, 
and magnesium sulphate 23 per cent. 

Naturally, water and carbonic acid 
escape on beating, and the loss will in- 


crease with the rise of temperature. For 
the production of the granulation mass it 
mu.st not exceed 158° F., and for dmng 
the g^rains a temperature of 122° F. is 
sufficient. 

The fincne.ss of the mesh should vary 
according to the necessary admixture of 
sugar and the size of the grains. 

If the ingredients should have a 
tendency to cling to the warm bottom, 
an effort should be made immediately 
upon the commencement of the reaction 
to cause a new portion of the surface to 
come in contact with the hot walls. 

When the mass is of the consistency 
of paste it is pressed through a wire sieve, 
paper or a fabric being placed under- 
neath. Afterwards dry at sufficient heat. 
For wholesale manufacture, surfaces of 
large size are employed, which are heated 
by steam. 

In the production of substances con- 
taining alkaloids, antipyrin, etc., care 
must be taken that they do not become 
colored. It is well, therefore, not to use 
heat, but to allow the mixture to stand in 
a moist condition for 12 hours, adding 
the medicinal substances afterwards and 
kneading the whole in a clay receptacle. 
After another 12 hours the mass will 
have become sufficiently paste-like, so 
that it can be granulated as above. 

According to another much employed 
method, the mass is crushed with alcohol, 
then rubbed through a .sieve, and dried 
rapidly. This process is somewhat 
dearer, owing to trio gre«-it loss of alcohol, 
but presents the advantage of furnishing 
a better product than any other recipe. 

Effervescent magnesium citrate can- 
not be very well made; for this reason 
the sulphate was used in lieu of the 
citrate. A part of the customary ad- 
mixture of sulphate is replaced by sugar 
and aromatized with lemon or similar 
substances. 

An excellent granulation mass is ob- 
tained from the following mixture by 
addition of alcohol: 

Parts by 


weight 

Sodium bicarbonate 30 

Tartaric acid 15 

Citric acid 1,3 

Sugar 30 


The total loss of thi.s mass through 
granulation amounts to from 10 to 15 per 
cent. 

To this mass, medicinal substances, 
such as antipyrin, caffeine citrate, lithium 
citrate, lithi urn salicylate, phenacetin, 
piperacin, feiYic carbonate, and pepsio 
may be added, as de.oircd. 
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In order to produce a quinine prepara- 
tion, use tincture of quinine instead of 
alcohol for moistening; the quinine 
tincture is prepared with alcohol of 96 
per cent. 

Basis for Effervescent Salts. — 

Sodium bicarbonate, 

dried and powdered 33 parts 
Tartaric acid, dried 

and powdered . . . 28 parts 
Citric acid, unefflor- 
esced crystals 18 parts 

Powder the citric acid and add the 
tartaric acid and sodium bicarbonate. 
This basis may be mixed with many of 
the medicaments commonly used in the 
form of granular effervescent salts, in 
tlie proportion which will pro|>erly rep- 
resent tlieir doses and suen substances 
as sodium phosphate, magnesium sul- 
phate citrated caffeine, potassium bro- 
mide, litliium citrate, potassium citrate, 
and others, will produce satisfactory 
products. A typical formula for effer- 
vescent sodium phosphate would be as fol- 
lows: 

Sodium phosphate, 
unefflorosceo crys- 
tals .... 500 parts 

Sodium bicarbonate, 
dried and pow- 
deretl -177 parts 

Tartaric acid, dried 

and powdered 232 parts 

Citric acid. nncfHor- 

csced crystals . 102 parts 

Dry the sodium pliospliatc on a water 
bath until it ceases to lose weight; after 
mwdcriiig the dri«*d salt, mix it intimate- 
y with the citric acid ainl tartaric acid, 
tlicn thoroughly incorporate tlie sodium 
bicarbonate. The mixed j»c)\\ders are 
now rcad\ for granulation. I’he change 
in inaiiipulution which is .suggested to 
replace that usually follow,* J, requires 
either a gas stove or a blue- flame coal-oil 
stove, and one of the small tin or sheet- 
iron ovens which are so largely used with 
these sto\cs. The sto\e itself will be 
Found in almost every drui» store; the 
o\en eo.sts from $1 to $2. 

The oven is heated to about 200° F. 
(the use of a thermometer is desirable at 
first, but one will quickly learn how to 
regulate the flame to produce the desired 
temperature^ and the previously mixed 
powders arc placed on, prefeiably, a ^ 
glass plate, which has been heated with i 
the oven, about } pound being taken at a 
time, dependent upon the size of tlic 
oven. The door of the oven is now 
closed for about one minute, and, when 


opened, the whole mass will be found to 
be uniformly moist and ready to pa.ss 
through a suitable sieve, the nest kind 
and size being a tinned iron, No. 6. 
This moist, granular powder may then 
be placed upon the top of the o\en, w here 
the heat is quite sufficient to thoroughly 
dry the granules, and the operator may 
proceed ini mediately witli the next lot of 
mixed powder, e.'isily granulating 10 or 
more pounds within an hour. 

Sugar has often been proposed as an 
addition to these salts, nut experience 
has shown that the slight impro\ement 
in taste, which is sometimes questioned, 
does not offset the likelihood of darken- 
ing. which is apt to occur when the salt is 
being heated, or the change in color after 
it has been made several months. It 
should be remembered that in making 
a granular effcrvescont salt by the niclliod 
which depends upon the liberation of 
water of crystallization, a loss in weight, 
amounting to about 10 per cent, will be 
experienced. This is one, in part, to 
the loss of water whicii is driven otf, and 
also to a trifling loss of carbon dioxide 
wtHcii the powder is moistened. 

EFFERVESCENT POWDERS: 
Magnesian Lemonade Powder. — 

Fine w hite sugar 2 pounds 

MagiicMuiii carbonate 0 ounces 
Cilnc acid 4 ounces 

Es.seiicc of lemon 2 drachms 

Rub the essence into the dry ingre- 
dieniN, work \\»*11 together, sift, and Lot- 
tie 

Magnesian Orgeat Powder.— 

Fine .sugar 1 pound 

Carbonate of magne- 
sia 3 ounces 

Citric acid 1 ounce 

Oil of bitter almond.^ 3 drops 

Vanilla flavoring, quantity sufficient. 

Tlioroughly amalgamate the dry in- 
gre<lients Rub in the oil of almonds 
and sufficient oseiicc of vanilla to give 
a slight Havor. Work all well together, 
sift, and bottle 

Raspberryade Powder. — 

Fine sugar 2 pounds 

('arbonatc of soila 2 ounces 

Tartaric acid 2 ounces 

Ksscncp of raspberrv 4 drachms 

Carnime coloring, quantity suffi- 
cient 

RiiI* the essence well into tlic sugar, 
and mix this with the soda and acid. 
Tlieii work in snflicient liipiid carmine 
to make the pow'dcr pale red, sift through 
a fine sieve, and pack in air-tight bottlea. 
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Ambrogia Powder. — 

Fine sugar 2 pounde 

Carbonate of soda. ... 12 draohma 

Citric acid 10 drachma 

Essence of ambrosia. . 20 drops 


Amalgamate the whole of the above* 
and afterwards sift and bottle in the usual 
manner. 


Noyeau Powder. — 

Fine sugar 2 pounds 

Carbonate of soda.. . . 12 drachms 

Tartaric acid 10 drachma 

Essence of Noyeau. . . 6 drops 


After the dry ingredients have been 
mixed, and the essence rubbed into them, 
silt and bottle the powder. 


Lemon Sherbet. — 

Fine s’ugar 9 pounds 

Tartaric acid 40 ounces 

Carbonate of soda. . . S6 ounces 

Oil of lemon 2 drachms 


Having thoroughly mixed the dry in- 
gredients, add the lemon, rubbing it Well 
III between the hands; then sift the whole 
Ihr’ce through a fine sieve, and cork 
•lown tight. 

.Vs oil of lemon is used in this recipe, 
the blending must be quite perfect, other- 
wise when the powder is put in water the 
oil of lemon w’ill float. 

Any other flavt>ring may be subvfi- 
lulcd for lemon, and the sherbet named 


act.Mirdingly, 

Cream, Soda Powder. — 

Fine sugar 30 parts 

Tartaric a< id , . 7 parts 

( arbonate of soda. 6 parts 
Finely powdered gum 

arable . . . 1 part 

-11 n_ . • 


Vanilla flavoring, quantity suffi- 
cient. 

Proceed exactly as for lemon sherbet, 
Kissingen Salt. — 

Potassium chloride. . 17 parts 

Sodium chloride. . . . 367 parts 
Magnesium sulphate 

(dry) 59 parts 

Sodium bicarbonate. 107 parts 
For the preparation of Ki.s.singen 
ater, dissolve 1.5 grams in T80 grara.s of 
w .dcr. 


Vichy Salt. — 

Sodium bicarb-onate. 846 parts 
potassium < arbonate 38 parts 
Maguesiuin .sulphate 

Mrv) . 38 parts 

Sodium chloride. ... 77 pares 

For making Vichy water dissolve 1 
pur! in 200 paHs of water. 


Seidlitz Salt. — This is one of the maw 
old names for magnesium sulphate. It 
has at various times been known as 
Seidlitz salt, Egra salt, canal salt, bitter 
salt, cathartic salt, English salt, and 
Epsom salt. Its earliest source was from 
the salt springs of Epsom in England 
and from this fact it took its last tw'o 
names. For a long time sea-salt makers 
supplied the markets of the world. 
They procured it as a by-product in 
the making of salt. The bitter water 
that remained after the table salt had 
been crystallized out was found to con- 
tain it. Now it is chiefly procured from 
such minerals as dolomite, siliceous 
magnesium hydrate, and schistose rock 
containing the sulphide of magnesia. 
Many medical men deem it our best 
saline cathartic^ 

SALTS, SMELLING. 

I. — Moisten coarsely powdered am- 
monium carbonate with a mixture of 

Strong tincture of or- 
ris root 2 J ounces 

Extract of violet 3 dr^ichnis 

Spirit of ammonia.. . r I drachm 

II. — Fill suitable bottles with^coarsely 
powdered ammoniuiiv carbdnatc» and 
add to the salt as much of tho following 
solution as it will absorb: 

Oil of orris 5 minims 

Oil of lavender flow- 
ers .-. . . 10 minims 

Extractor violet 30 minims 

Stronger water of aiS' 

monia 2 ounces 

SALVES: 

See Ointments. 

SAND: 

Colorni Sand. — Sift fine white sand 
from the coarser particles and color it as 
follows: 

I. — Blur. — Boil 106 parts of sand 

and 4 of Berlin blue with a small Quantity 
of water, stirring constantly, and dry as 
soon as the sanu is thoroughly colored. 

II. — Black Sand. — Heat very fine 
quartz sand, previously freed from dust' 
by sifting, and add to every I pound of 
it 6 to 8 spoonfuls of fat. Continue the 
heating as long as smoke or a liaine is 
observed on stirring. The sand is 
finally washed and dried. This black 
sand will not rub off. 

III. — Dark-Brown Sand. — Boil white 
sand in a decoction of brazil wood and 
dry it over a fire. 

IV. — Rose - colored sand is obtained 
by mixing 100 parts of white sand with 
4 ports of vermilion. 
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Lawn Sand.^ — Lawn sand may he pre- 
pared by mixing crude ammonium sul- 
phate, 65 parts, with fine sand, 35 parts. 
This mixture will kill daisies and plan- 
tains, but does not permanently injure 
the grass of lawns. A most effective 
method of killing plantains is to put, 
during dry weather, a full tcaspoonful of 
common salt in the head of each. 

SAND HOLES IN BRASS: 

See Castings. 

SAND SOAP: 

See Soap. 

SANDSTONE CEMENTS: 

See Adhesives. 

SANDSTONE COATING: 

See Acid- Proofing. 

SANDSTONES, TO REMOVE OIL 
SPpTS FROM: 

»See Cleaning Preparations and Meth- 
ods. 

SAND, TO PREVENT ADHESION OF 
SAND TO CASTINGS: 

St e ('astings. 

SARSAPARILLA. 

Ka<‘ii fluidounce of Ayer's sarsaparilla 


rt'preseiils 

Sarsaparilla loot 10 parts 

\ ellow dock root 8 parts 

Lieorioe root. . . 8 parts 

j^ucklhorn bark ... 4 parts 

Burdock root 3 parts 

Senna leaves 2 parts 

Hluek eoho.sh root.. . . 2 parts 

Stillingia root 4 parts 

Poke root 1 part 

Cinchona red bark. . . 2 parts 

Pota.ssium iodide. ... 4 parts 


Solvent. — Alcohol, 104 minim.sto each 
fliiiilrachm; glycerin, syrup, water, 

riiis is the formula as given by Dr. 
(Miarles II. Stowcll, of tl.e Ayer Com- 
pany , to the daily papers, for advertising 
purposes. 

Saisaparilla Flavoring. — 


Oil wintergrecn 6 parts 

Oil sassafras 2 parts 

Oil cassia 14 parts 

Oil clove 14 parts 

Oil anise I 4 parts 

Alcohol 60 parts 

Sarsaparilla Syrup. — 

Simple syrup •• 40 ounces 

Sarsaparilla flavoring. 1 drachm 
Caramel to color. 


SARSAPARILLA EXTRACT: 

See Essences and Extracts. 


SALT, USES FOR: 

Brass can be readily cleaned with h 
solution of salt and vinegar. A saturated 
solution of salt in water when washing 
clothes will prevent colors from running. 
Salt should be added to water before spa- 
ghetti, potatoes or vegetables are boiled 
in it. A speck of salt added to cream 
helps in whipping. An excellent throat 
gargle, which is highly recommended by 
physicians, is salt water. To keep clothes 
from freezing on the line add salt to the 
rinsing water. Salt eaten with nuts aids 
digestion. Egg stains on silver can easily 
be removed with the use of salt. Carpets 
can be cleaned easily and will look bright- 
er if salt is sprinkled on them. Rust 
stains can be removed by rubbing salt 
and lemon on them and then drying in 
the sun. 

Saving Coal. — 

Permanganate of po- 
tassium 1 pound 

Common salt 20 pounds 

Powdered chlorate of 

potassium 2 pounds 

Powdered burnt um- 
ber 1 pound 

Crush the permanganate small and mix 
with the other ingredients by sieving. 
This quantity is sufficient for one ton of 
cither hard or soft coal. Dissolve in four 
gallons of water, and sprinkle evenly over 
the coaL For a hod of coal use one tea- 
spoonfuL 

SCISSORS HARDENING: 

See Steel. 

SCOURING LIQUIDS: 

Sec Laundry Preparations. 

SCRATCH BRUSHING: 

See Plating, under Gilding. 

SCREWS: 

To Prevent Screws from Rusting and 
Becoming Fast.- -Screws will sometimes 
rust in their seats, even when carefully 
oiled before driving them to their seats, 
but if they are anointed with a mixture 
of graphite and soft tallow they will re- 
main unrusled and unaltered for years. 

A screw rusted in may also be removed 
by placing the flat extremity of a red-hot 
rod of iron on it for 2 or 3 minutes. 
When the screw is heated, it will be found 
to turn quite easily. 

SCREWS, BLUEING: 

See Steel. 

SCREWS IN WATCHES: 

See Watchmakers* Formulas. 
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SEALING (BURNING) TRICK: 

See Pyrotechnics. 

SEALING WAX 

See Waxes. 

SEA SICKNESS. 

I. — ^To prevent sea sickness, take 2 or 
3 grams of potassium bromide dissolved 
in plain or carbonated water every even- 
ing either with supper or just before re- 
tiring for several weeks before going on 
the voyage. During the voyage, breath- 
ing should be deep and a tight bandage 
should be worn around the abdomen. 

II. — Menthol 0.1 part 

Cocaine hydro- 
chloride 0.2 parts 

Alcohol CO.O parts 

Syrup 30.0 parts 

A dessertspoonful to be taken at 
intervals of half an hour. 

SEASONINGS: 

See Condiments. 

SEED, BIRD: 

See Bird Foods. 

SEEDS, TESTS FOR FOREIGN: 

See Foods. 

SEIDLITZ POWDERS: 

See Salts (Effervescent). 

SELTZER WATER: 

See Water. 

SERPENTS, PHARAOH’S. 

An old form consisted of pei. .ts of a 
very poisonous rncrcu-ial compound which 
gave off dangerous fumes when heated. 
The “eggs** may be made of compara- 
tively safe material by the following 
formula; 

Potassium hichromate parts 


Potassium nitrate. . .. 1 part 
White sugar 2 parts 


Powder each ingredient separately, 
mix, and press into small paper cones. 
These must be kept from light and 
moisture. 

Of eoiirsf, neither tlii.s nor other 
chemical toys containing snbstanres in 
the slightest degree Kaniiful if swiiHowcd 
should be placed in tlic hands of childien 
not old enough fully to understand the 
danger of eating or even tasting un- 
known things. 

SEWER GAS, HOW TO DETECT. 

If you suspect se^er gas but cannot 
readily determine whether it is that or 
some other odjr. here is a good test: 


Soak a piece of white unglazed paper in 
a mixture of 1 oz. of lead acetate and a 
% pt. of rain or distilled water. When 
the paper is thoroughly dry place it in 
the suspicious locality and if sewer gas 
is present the paper will shortly turn 
dark. 

SHARPENING STONES: 

See Whetstones. 

SHAVING PASTE. 

An emuUion of paraffine wax, melling 
at 131*^’ F., .sluuild l)e usctl. This is pre- 
pared with 2.) })cr cent of wax and 2 per 
cent of tr.igacanth, the wax being moiled 
and mixed with the tragacanth jiievinus- 
ly made into a mucilage with some of the 
water. The addition of a little slcarine 
or lard renders the emulsification of tlic 
wax easier, while about 10 per icnt of 
alcohol makes the preparation more 
agreeable to use. The fatty odor of the 
preparation may be covered by the ad' 
dition of J to I per cent of lavender oil, 
and the finished product then appears as 
a thick white cream. In use a small 
cmantity is rubbed over the area to be 
snaved and the razor immediat(I> ap- 
plied. As the water in the einiilsioii 
evaporates, the particles of wax previ- 
ously distributed in the emulsion become 
coherent and fill up the depressions in 
the surface of the skin from which the 
hairs arise, thus forming a mechanical 
support during the passage of the ra/nr. 
l*he quantity required is very small, 1 
ounce being sufficient for shaving the 
face about 0 limes. 

SHAVING SOAP: 

See Soap. 

SHEEP-DIPS: 

See Disinfectants. 

SHEEP DISEASES: 

See Veterinary Formulas. 

SHELL CAMEOS. 

If shell eameos and corals have be- 
come too hot in cementing and craeks 
have appeared in consequence, olive oil 
i.s uppiie<i and allowed to soak in by 
heating. The same process is employed 
for shell cameos whicli have developed 
white fissures, owing to being hied 
smaller. 

SHELI^ IMITATION OF: 

See Casein Compounds. 

SHELLS, LUBRICANTS FOR RE- 
DRAWING: 

Sec I.ubricuiit.s. 
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SHELL POLISHES: 

See Polishes. 

SHPLLAC r 

See Varnishes. 

SHELLAC BLEACHING. 

In bleaching, shellac is brought into 
contact with an acidified solution of 
chloride of lime for some time, then 
washed, kneaded in hot water, placed back 
into the chloride of lime solution, and 
brushed. Through this treatment with 
the chloride of lime solution the bleached 
shellac sometimes loses its solubility in 
alcohol, which, however, can bo restored 
if the shellac is melted in boiling water, 
or if it is moistened with a little ether 
in a well-closed vessel. A quantity of 
ether in the proportion of 1 part to 20 
parts shellac is sufficient, (ireat cau- 
tion is recommended in the handling of 
ether. The ether vapors easily ignite 
when in proximity to a burning light and 
a mixture of ether vapor and atmos- 
pheric air may cause most vehement ex- 
plosions. After an action of the ether 
upon the shellac for several hours, the 
alcohol necessary to dissolve it may either 
be added directly or the shellac mois- 
tened with ether is placed in the open air 
for half an hour in a dish, after which 
time the other will have evaporated and 
the shellac can then be dissolved by the 
use of alcohol. 

illcachcil shellac is known to lose its 
boliibiliiy in alcohol, especially if treated 
with chlorine in l>leaeliii.g. This solii- 
bility can be rea<lily rc'^lon-d, howe\er, 
by first niositiTiing the ro'-ni with its 
weiglit of etlu r, placing iL in a closed 
ve.s^el and all<»\viug it to s\\cll thcic. 
Shellac thus treated bca oiiies perfectly 
soluble again. 


SHIMS IN ENGINE BRASSES. 

In taking up the wear of engine brasses 
on wrist pm or orosshead pin when the 
key is driven clear down, back out the 
key and instead of putting in sheet-iron 
fihims, put in a small piceo of pine wood 
of ja.st the right thickness to allow’ the 
key to come even with the under side of 
the strap, then pour in melted babbitt. 
A hole must be drilled through the flange 
of the brasses to allow for pouring the 
babbitt. 

Every engineer knows the trouble it is 
to put several shims between the brass 
box and the end of the strap, <’.specially 
if the box is a round-end one, as inauv 
are. By using the method des<TibcJ, 


brasses may be worn up much closer, 
even if worn through; tne babbitt will 
form part of the bearing. 

Shoe Dressings 

(See also Leather.) 

Acid-Free Blacking. — 

Lampblack 27-36 parts 

Bone black 3 parts 

Syrup 60-70 parts 

Put in a kettle and under gentle heal 
stir together until a smooth, homoge- 
neous mass has been attained. In an- 
<»ther kettle put 3 parts of finely shredd< d 
gutta percha and warm over an open fire 
until it begins to run, then add, with 
constant stirring, 5 parts of olive ml, 
continuing the heat until the guru is 
completely dissolved. When this ck-- 
curs di.ssolve in 1 part of stearinc, and 
add the whole while still hot in a slow 
stream, and under diligent and constant 
stirring, to the mixture of syrup and 
blacks. Continue the agitation of the 
mass until it is completely homogeneous. 
Now dissolve 4 parts of Senegal gum in 
12 parts of water, and add the solution to 
the foregoing mass. Stir well in and 
finally add sufficient mirbane (about 
J part) to perfume. 

Blacking Pastes. — While shellac is not 
soluble ill water alone, it is soluble in water 
carrying borax, the alkaline carbonates, 
etc. In paste blacking the object of the 
sulphuric acid is to remove from the bone 
black the residual calcium phosph.ite. 
The ordinary bone black of commerce 
consists of only about 10 per cent of 
carbon, the n*sidue being chiefly calcium 
phosphate. This is tlie reason that we 
cannot obtain a pure black color from it, 
but a tiirty brown. To make a good 
blacking, one that is of a black in color, 
either use purified bone black, oi a 
mineral acid (sulphuric or hydrochloric 
acid) with crude bone black. The 
residual acid is entirely neutralized by 
the sodium carbonate and has no bad 
effect on the leather. The following 
formula contains no acid and makes a 
good paste: 

1. — Marseilles soap. . . . 122 parts 


Potassium c a r • 

bonate 61 parts 

Beeswax 500 parts 

Water 2,000 parts 


Mix and boil together with occasional 
stirring until a smooth, homogeneous 
paste is obtained, then add, a little at a 
time, and under constant stirring, the 
fidlowing: 
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Rock candy, pow- 
dered 133 parti 

Gum arable, pow- 
dered 61 parts 

Ivory black 1,000 pirts 

StiJ until homogeneous, then pour, 
while still hot, into boxes. 

The followinf^ makes a very brilliant 
and durable black polish for shoes: 


II. — Bone black. ..... 40 parts 

Sululiuric acid. . . 10 parts 

Fish oil 10 parts 

Sodium carbonate 

crystal 18 parts 

Sugar, common 
brown, or mo- 
lasses 20 parts 

Liquid glue, pre- 
pared as below . 20 parts 

Water, sufficient. 


Soak 10 parts of good white glue in 
40 parts of cold water, for 4 hour.s, then 
dissolve by the application of gentle 
^•at, and add 1.8 parts of glycerine 
(commercial) Set aside. Dissolve the 
sodium carbonate in sufficient water to 
make a cold saturated solution (about 
3 parts of water at P.), and set aside. 
In an earthenware vessel moisten the 
hone black with a very little water, and 
stirring it about with a stick, add the 
sulphuric acid, slowly. Agitate until a 
thick dough-like mass is obtained, then 
add and incorporate the fish oil. Any 
sort of animal oil, or even colza will 
answer, but it is best to avoid high-smell- 
ing oils. Add a little at a time, and 
under vigorou.s stirring, sufficient of the 
saturated sodium carbonate solution to 
cause effervescence. Ue careful not to 
add so freely as to liquefy the ma.ss. Stir 
until effervescence ceasc.s, then add the 
molasses or sugar, the first, if a soft, 
damp pa.ste is desired, and the latter if 
a dryer one is wanted. Finally, add, a 
little at a time, and under constant 
stirring, sufficient of the solution of glue 
to maae a paste of the desired con- 
sistency. The exact amount of this last 
ingredient that is necessary must be 
learned by experience. It is a very 
important factor, as it give.s the finished 
product a depth and brilliancy that it 
could not otherwise have, as well as a 
certain durability, in which most of the 
blackings now on the market are defi- 
cient. 

III. — Soap 122 parts 

Potassium car- 
bonate 61 parts 

Beeswax 500 parts 

Water 2,900 parts 


Mix and boil together until a smootl\ 
homogeneous paste is obtained, theo 
add 

Bone black 1,000 parts 

Powdered sugar. . 133 parts 

Powdered gum 

arable 61 parts 

Mix thoroughly, remove from the fire, 
and pour while still hot into boxes. 


Boot-Top Liquid. — 

Solution of muriate of 

tin 3 drachms 

French chalk (in pow- 
der) 1 ounce 

Salt of sorrel J ounce 

Flake white 1 ounce 

Burnt alum } ounce 

Cuttle-fish bones 

(powdered) 1 ounce 

White arsenic 1 ounce 

Boiling water 1 quart 

Brown Dressing for Untanned Shoes. — 

Yellow wax 30 parts 

Soap ... 12 parts 

Nankin yellow l.'j parts 

Oil of turpentine. . 100 jiarts 

Alcohol 12 parts 

Water .... 100 parts 


Dissolve in the wat(*r bath the wax in 
the oil of turpentine; dissolve, also by 
the aid of heat, the soap in the water, 
and the Nankin yellow (or in place of 
that any of the yeltow coal-tar colors) in 
the alcohol. Mix the solutions while 
hot, and stir constantly until cold. The 
preparation is smeared over the shoes in 
the usual way, rubbed with a brush until 
evenly di.stributed, and finally polished 
with an old silk or linen cloth. 


Heel Polish. — 

I. — Carnauba wax. ... 5 parts 

Japanese wax 5 parts 

Paraffine 5 parts 

Oil of turpentine . 30 parts 

I.*ampl>lack 1 part 

Wine black 2 parts 


Melt the wax and the paraffine, and 
when this has become lukewarm, add 
the turpentine oil, and finally the lamp- 
black and the wine black. When the 
black color has become everly dis- 
tributed, pour, while still lukewarm, into 
tin can.s. 

11. — Melt together Japanese 
100 parts; carnauba wax, 100 par Is; 
paraffine, 100 parts; and mix with tur- 
pentine oil, 500 parts, as well as a tritur- 
ation of lampblack, 10 parts; wine black, 
20 parts; turpentine oil, 70 parts. 
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LIQUID BLACKmoa 

The following formulaa make a 
product of excellent quality: 


I. — Ivory black 120 parts 

Brown sugar 00 parts 

Olive oil 15 parts 

Stale beer 500 par^s 


Mix the black, suaar and olive oil into 
a smooth paste, adding the beer, a little 
at a time, under constant stirring. Let 
stand for 24 hours, then put into flasks, 
lightly stoppered. 


II. — Ivory black. .... . 200 parts 

Molasses. ....... 200 parts 

Galliiuts, bruised. 12 parts 

Iron sulphate 12 p«irts 

Sulphuric acid. ... 40 parts 

Boiling water. . . . 700 parts 


Mix the molasses and ivory black in 
an earthen vessel. In an iron vessel let 
the gallnuts infuse in 100 parts of boil- 
ing water for 1 hour, then strain and .set 
asidCi In another vessel dissolve the iron 
sulphate; in another, 100 parts of the 
boiling water. One-half of this solution 
i.s added at once to the molasses mixture. 
To the remaining half add the sulphuric 
acid, and pour the mixture, a little at a 
time, under constant stirring, into the 
earthen ve.s.sel containing the molasses 
mixture. The mass will swell up and 
thicken, but as soon as it commences to 
subside, add the infii.sion of gallnuts, 
also under vigorous stirring. If a paste 
blacking i.s desired the preparation is 
now complete. For a liquid black add 
the remaining portion of the boiling 
water (500 parts), stir thoroughly and 
bottle. 

Patent-Leather Polish. - 


Yellow wax or ceresine 3 ounces 

Spermaceti 1 ounce 

Oil of turpentine. 11 ounces 

A.sphultum varni.sh. . . 1 ounce 

Borax 80 grains 

Frankfort black 1 ounce 

Prussian blue 150 grains 


Melt the wax, add the borax, and stir 
until an emulsion has been formed. In 
another pan melt the spermaceti; add 
the varnish, previously mixed with the 
turpentine; stir well and add to the wax., 
lastly add the colors. 

I^eservatives for Shoe Soles. — I. — 
This preparation, destined for impreg- 
nating leather .shoe soles, i.s produced as 
follows: Grind 50 pans of linseed oil 
with 1 part of litharge; next heat for 2 
houp to the boiling point with I part 
of zinc vitriol, whiA is previously cal- 


cined (dehydrated). The eompozition 
obtained in this manner, when perfectly 
cold, is mixed with 8 parts of benzine 
and filled in bottles or other receptacles. 
To render this preservative effective, 
the soles must be coated with it until 
the leather absorbs it. 

II. — Dissolve ordinary household soap 
in water; on the other hand, dissolve an 
aluminum salt — the cheapest is the com- 
mercial aluminum sulpnate — in water 
and allow both solutions to cool. Now 
pour the aluminum salt solution, with 
constant stirring, into the soap solution, 
thereby obtaining a very fine precipitate 
of aluminum oleate. The washed-out 
residue is dried with moderate heat. By 
adding 10 to 30 per cent to petroleum 
with Slight heating, a solid petroleum of 
vaseline-like consistency is received, 
which may he still further solidified by 
additional admixture. A 10 per cent 
solution of aluminum oleate in petro- 
leum is a very excellent agent for pre- 
serving the soles, a single saturation of 
the soles sufficing forever. The sole will 
last about 1 year. 

III. — The following mixture is pre- 
pared by melting together over the fire 
in an enameled iron vessel: Vaseline, 
400 parts; cere.sinc, 100 parts. The 
melted mass, which is used as a grease, 
is filled in wooden boxes or tin cans. 

IV. — 'The oleic acid of the stearine 
factories is heated with strong alcohol 
and sulphuric acid. Take 16 parts of 
oleic acid, 2 parts of alcohol (90 per 
cent), and 1 part of concentrated sulphu- 
ric acid. Tne oleic-acid ether formed 
.separates as a thin brownish oil. It is 
liberated from free sulphuric acid and 
the alcohol in excess by agitation with 
warm water and allowing to settle. This 
oleic-aci<l ether is mixed with the same 
weight of fish oil, and 4 to 8 "parts of 
nitro-benzol are added per 1,000 parts to 
disguise the odor. 

TAN AND RUSSET SHOE POLISHES: 

To Renovate and Brighten Russet 
and Yellow Shoes. — First, clean off ail 
dirt and dust with a good stiff brush, 
then with a sponge dipped in benzine go 
over the leatner,. repeating the process 
as soon as the benzine evaporates. A 
few wipings will bring back the original 
color. Then use a light-yellow dressing 
and brush well. 

The liquid application consists usually 
of a solution ot yellow wax and soap in 
oil of turpentine, and it should be a mat- 
ter of no difficulty whatever to compound 
a mixture of this character at least eoual 
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to the preparations on the market. As a 
type of the mixture occasionally recom- 
mended we may quote the following: 


— Yellow wax 4 ounces 

Pearl ash 4 drachms 

Yellow soap 1 drachm 

Spirit of turpentine. 7 ounces 
Phosphine (aniline). 4 grains 
Alcohol 4 drachms 


Water, a sufficient quantity. 

Scrape the wax fine and add it, to- 
gether with the ash and soap, to 
unccs of water. Boil nil together until 
a smooth, creamy ma.ss is obtained: re- 
move the heat and add the turpentine 
and the aniline (previously dissolved in 
the alcohol). Mix thoroughly, and add 


sufficient water to bring the finished 
product up to 1 J pints. 

II. — Water 18 parts 

Rosin oil ... .44 parts 

Spirit of sal ammo- 
niac, concentrated 1+ parts 

White grain soup .. 1.03 parts 

Russian glue. . 1.50 parts 

Brown rock candy 0.57 parts 

Bismarck brown . . 0.07 parts 


Boil all the ingredients together, ex- 
cepting the pigment; after all has been 
dissolved, aJd the Bi.sinarck brown and 
filter. 'The dres.sing is applied with a 
sponge. 

III. —Beeswax, yellow ^ ounces 

liinseedoil . .‘Jounces 

Oil turpeiiline. . . 10 ounces 

Dissolve by heat of a water bath, and 
add 1 1 ounces soap .shavings, hard y<»I- 
low Di.ssolve tins in 14 ouncc.s of hot 
water 

IV. — A simpler form of li<|iiid mix- 
ture eonsists of eipi.'il p.arts of ydlow’ wax 
and palm oil dissolved with the aid of 
heat in 3 parts of oil of turpentine. 


■Soft or green soap. . 

1 

ounce 

Linseed oil. raw 

2 

ounces 

Annatto solution (in 



oil) 

7 

ouncc.s 

Yellow wax 

2 

ounces 

Gum turpentine 

7 

ounecs 

Water 

7 

ounces 


Dissolve the soap in the w'ater and add 
the solution of annatto. melt the wax in 
the oil of turpentine, unci gradually stir 
in the soap solution, stirring until cold. 

The paste to accompany the foregoing 
mixtures is composed of yellow wax and 
rosin thinned with petrolatum, say 4 
parts of wax, 1 part of rosin, and 12 parts 
of petrolatum. 

Paste Dressings for Russet Shoes. — 

The paste dres.*.ings used on ructset 


leather consist of mixtures of wax with 
oil and other vehicles which give a mix- 
ture of proper working quality. 

A simple formula is: 


I. — Yellow wax 9 parts 

Oil of turpentine. . . . 20 parts 

Soap 1 part 

Boiling water 20 parts 


Dissolve the wax in the turpentine on 
a water bath and the soap in the water 
and stir the two liquids together until the 
mixture becoine.s sufficiently cold to re- 
main homogeneous. 

Another formula in w'hich stearine is 
used is appended: 


IL— Wax 

1 pari 

Steiirine . . 

2 parts 

Linseed oil . . . . 

1 part 

Oil of turpentine. 

G parts 

Soap 

1 part 

Water 

. . 10 parts 

Proceed as above. 



Carnaiiba w'ax is often used by manii- 
fcacturers of such dressings in. stead of 
bee.swax, as it i.s harder and takes a 
higher polish. These dressings are 
sometimes colored with finely ground 
yellow^ ocher or burnt umber. If the 
leather be badly worn, however, it is best 
to apply a stain first, and afterward.^ the 
waxy dressing. 

Suitable stains are made by boiling 
saffiower in water, and aniiatto is also 
used ill the same wav, the two being 
sometimes mixed togetiier. Oxalic acid 
darkens the color of the safflower. Ani- 
line colors would also doubtless vield 
g<H)d results with leas trouble hixA ex- 
piuise. By adding finely ground lainp- 
i»laek to ilie waxy mixture instead of 
it would answer as a dressing for 
black leather. 

WATERPROOF SHOE DRESSINGS. 

1. — ('aoiitelioiie 10 parts 

Petroleum 10 parts 

(\irbi)n disulphide 10 parts 

Slu llae 40 parts 

Lampblack 20 parts 

Oil lavender .... 1 part 

Alcohol 200 parts 

Upon the caoutchouc in a bottle pour 
the carbon disulphide, cork well, and let 
stand a few days, or until the caoutchouc 
has become thoroughly gelatinized or 
partly dissolved. Incn add the petro- 
leum, oil of lavender, and alcohol, next 
the shellac in fine powder, and heat it to 
about HO** F., taking care that as little as 
possible is lost by evaporation. When 
the substances are all dissolved and the 
liquid is tolerably clear, add the lamp- 
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black, mix thoroughly, and fill at once 
into small bottles. 

II. — A waterproof blacking which will 
give a fine polish without rubbing, and 
will not injure the leather: 


Beeswax 18 parts 

^ermaceti 6 parts 

Turpentine oil 66 parts 

Asphalt varnish .... 6 parts 

Powdered borax. ... 1 part 

Frankfort black .... 5 parts 

Prussian blue 2 parts 

Nitro-benzol 1 part 


Melt the wax, add the powdered bor- 
ax and stir till a kind of jelly has formed. 
In another pan melt the spermaceti, add 
the asphalt varnish, previously mixed 
with the oil of turpentine, stir well, and 
add to the wax. Lastly add the color 
previously rubbed smooth with a little 
of the mass. The nitrt»-benzol gives fra- 


grance. 


Waterproof Varnish for Beach Shoes. — 


Yellow. — 

Water 150 parts 

Borax 5 parts 

Glycerine 3 parts 

Spirit of ammonia. . I part 

White shellac S 5 parts 

Yellow pigment, water 

soluble 1 part 

Formalin, a few drops. 

Orange. — 

Water 150 parts 

Borax 5 parts 

Glycerine ...... 2 parts 

Spirit of ammonia. . 1 part 

Ruby shellac parts 

Orange, water solu- 
ble 1 part 

Brown 0.3 parts 

Formalin 0.1 part 

Pale Brown. — 

Water 150 parts 

Borax 5 parts 

Glycerine 2 parts 

Spirit of ammonia.. . 0.25 parts 

White shellac 25 parts 

Yellow, water solu- 
ble 8 parts 

Orange 0.3 parts 

Formalin 0.1 p^rt 


Stir the glycerine and the spirit of 
ammonia together in a special vessel be- 
fore putting both into the kettle. It is 
also advisable, before the water boils, to 
pour a little of the nearly boiling water 
into a clean vessel. and to dissolve the 
colors therein with good stirring, adding 
this solution to the kettle after the shellac 
has been dissolved. 


White Shoe Dressing. — 


I. — Cream of tartar 8 ounces 

Oxalic acid 1 ounce 

Alum 1 ounce 

Milk 3 pints 


Mix and rub on the shoes. When 
they are thoroughly dry, rub them with a 
mixture of prepared chalk and magne- 


sium carbonate. 

II. — W^ater 136 parts 

Fine pipe clay 454 parts 

Shellac, bleached. . 130 parts 

Borax, powdered . . 68 parts 

Soft soap 8 parts 

Ultramarine blue. . 5 parts 


Boil the shellac in the water, adding 
the borax, and keeping up the boiling 
until a perfect solution is ootained, then 
stir in the soap (5 or 6 parts of “ivory” 
soap, shaved up, and mebed with 2 or 8 
parts of water, is better than common 
soft soap), pipe clay, and ultramarine. 
Finally strain through a hair-cloth sieve. 
This preparation, it is said, leaves abso- 
lutely nothing to be desired. A good 
deal of stiffness may be imparted to the 
leather by it. The addition of a little 
glycerine would remedy ihis. The old 
application should be wiped away before 
a new one is put on. 1 his preparation is 
suitable for military shoes, gloves, belts» 
and uniform.s requiring a white dressing. 


SHOES. WATERPROOFING- 

See Waterproofing. 

SHIO LIAO: 

See Adhesives, under Oments. 

SHIP COMPOSITIONS AND PAINTS: 
See Paints. 

SHOW BOTTLES FOR DRUGGISTS: 
See Bottles. 

SHOW CASES. 

Dents in show cases and counters, and, 
indeed, almost all forms of “brii.ses” on 
shop and other furniture, may be re- 
moved by the exercise of a little patience, 
and proceeding as follows: Sponge the 

{ )lace with water as warm a.s can be 
)orne by the hand. Take a piece of 
filtering or other bibulous paper large 
enough to fold 6 or 8 times and yet cover 
the bruise, wet in warm water and place 
over the spot. Take a warm (not hot) 
smoothing iron and hold it on the paper 
until the. moisture i.s evaporated (re- 
newing its heal, if necessary). If the 
bruise does not yield to the first trial, re- 
peat the process. A dent as large as a 
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dollar and } inch deep in the center, 
in black walnut of toleraoly close texture, 
was brought up smooth and level with 
the surrounding surface by two applica- 
tions of the paper and iron as described. 
If the bruise be small, a sponge dipped 
in warm water placed upon it, renewing 
the warmth from time to time, will be 
all-sufficient. When the dent is removed 
and the wood dry, the polish can be re- 
stored by any of the usual processes. If 
the wood was originally finished in oil, 
rub with a little boiled linseed cu^ with 
acetic acid (oil, 8 pasts; acid, 1 part). If 
it was “French polish^,*' apply an al- 
coholic solution of shellac, and let drv; 
repeat if necessary, and when completely 
dry proceed as follows: Rub the part 
covered with shellac, first with crocus 
cloth and a few drops of olive oil, until 
the ridges, where the new and old polish 
come together, disappear; wipe with a 
slightly greased but otherwise clean rag i 
and fini^ with putz pomade. ^ 

SHOW-CASE SIGNS- 

See Lettering. 

SHOW-CASES, TO PREVENT DIM- 
MING OF: 

See Glass. 

Siccatives 

The oldest drier is probably litharge, 
a reddish - yellow powder, consisting of 
lead and oxygen. Formerly it was 
ground finely in oil, either pure or with 
admixture of white vitriol and added to 
the dark oil paints. Litharge and sugar 
of lead are used to-day only rarely as 
drying agents, having been displaced by 
the liquid manganese siccatives, which 
are easy to handle. E. Ebelin, however, 
is of the opinion that the neglect of the 
lead compounds has not been beneficial 
to decorative painting. Where these 
mediums were used in suitable quantities i 
hard-drying coatings were almost always • 
obtained. Ebelin oelieves that formerly , 
there used to be less lamentation ou 
account of tacky floors, pews, etc., than 
at the present time. 

Douotless a proposition to grind 
litharge into the oil again will not be 
favorably received, although -some old 
master pairrters have by no means dis- 
carded this method. 

Sugar of lead (lead acetate) i.s likewise 
used as a drier for oil paint. While we 
may presume in general that a siccative 
acts DV imparting its oxygen to the lin- 
eed oil or else prepares the linseed oil in 
uch a manner as to render it capable of 
eadily absorbing the oxygen of the air. 


it is especiaJlj ^ sugar of lead wbick 
strengthens us in this belief. If, a^ 
cording to Leuclis, a piece of charcoal if 
saturated with lead acetate, the charcoal 
can be ignited even with a burning 
sponge, and burns entirely to ashes. 
(Whoever desires to make the experi- 
ment should take 2 to 8 parts, by weight, 
of sugar of lead per 100 parts of char- 
coal.) This demonstrates that the sugar 
of lead readily parts with its oxygen,' 
which though not burning itself, sup- 
ports the combustion. Hence, it may be 
assumed that it will also as a siccative 
freely give off its oxygen. 

Tor min reports on a siccative, of 
which he says that it has been found 
valuable for floor coatings. Its produc- 
tion is as follows: Pour 1 part of white 
lead and 1) parts each of litharge, sugar 
of lead ami red lead to 121 parts of lin- 
seed oil, and allow this mixture to boil 
for 8 to 10 hours. Then remove the 
kettle from the fire and add to the mix- 
ture 20 parts of oil of turpentine. During 
the boiliiig, as well as during and after 
the pouiing in of the oil turpentine, 
diligent stirring is necessary, partly to 
revent anything from sticking to the 
ettle (which would render the drier im- 
pure) and partly to cause the liquid 
muss to cool off sooner. After that, it is 
allowed to stand for a few days, w hereby 
the whole will clarify. The u}>per layer 
is then poured off and added to the light 
tints, while the sediment may be used for 
the darker shades. 

If white \itriol (zinc sulphate or zinc 
vitriol) has been introduced among the 
drying agents, this is done in the en- 
deavor to create a non-coloring admix- 
ture for the white pigments and also not 
to be compelled to add lead compounds, 
which, as experience iias shown, cause 
a yellowing of white coatings to zinc 
white. For ordinary purfioses. Dr 
Roller recommends to add to the linseed 
oil 2 pel cent (by weight) of litharge and 
J per cent of zinc vitriol, whereupon the 
mixture is freely boiled. If the white 
vitriol is to be added in powder foim, it 
must be deprived of its constitutional 
water. Tin’s is done in the simplest 
manner by calcining. The powder, wnich 
feels moist, is sulijected to the action of 
fire on a sheet-iron plate, whereby the 
white vitriol is transformed into a vesicu- 
lar, crumbly mass. At one time it was 
ground in oil for pure zinc wnite coat- 
ings only, while for the other pigments 
litharge is added besides, as stated alxive. 

As regards the manganese prepara- 
tions which are employed for siccatives, 
it must be stated that they do net possess 
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acrUun disadvanUges of the lead prepar- 
ations at, for instance, that of being 
acted upon by hydrogen sulphide gas. 
The ordinary brown manganese driers, 
however, are very liable to render the 

S aint yellowish, which, of courM, is not 
esirable for pure white ^ coatinn. In 
case of too large an addition of the said 
siccative, a strong subsequent yellowing 
is perceptible, even if, for instance, zinc 
white has been considerably ** broken*' 
by blue or black. But there are also 
manganese siccatives or drying prepara- 
tions offered for sale which are colorless 
or white, and therefore may unhesitatingly 
be used in comparatively large quanti- 
ties for white coatings. A pulverulent 
drying material of this kind consists, 
for example, of equal parts of calcined 
(i. e., anhydrous) manganese vitriol, man- 
ganous acetate, and calcined zinc vitriol. 

Of this mixture 3 per cent is added to 
the zinc white. Of tne other manganese 
compounds, especially that containing 
most oxygen, viz., manganic peroxide, is 
extensively employed. This body is 
treated as follows: It is first coarsely 
powdered, feebly calcined, and sifteci. 
Next, the substance is put into wire gauze 
and suspended in linseed, oil, which 
should be boiled slightly. The weight 
of the linseed oil should be 10 times that 
of the manganese peroxide.' 

According to another recipe a pure 
ulveroiis preparation may be produced 
y treating the manganic peroxide with 
hydrochloric acid, next filtering, precipi- 
tating with hot borax solution, allowing 
to deposit, washing out and finally dry- 
ing. Further recipes will probably be 
unnecessary, since the painter will hardly 
orepare bis own driers. 

Unless for special cases <lriers should 
be used but sparingly. As a rule 3 to 5 
per cent of siccative sullicfs; in other 
words, 3 to 5 pounds of si(" itive should 
be added to 100 pounds oi ground oil 
paint ready for use. As a standard it 
may be proposed to eruleavor to have 
the coating dry in 24 hours. For lead 
colors a slight addition of drier is ad- 
visable; for red lead, it may be omitted 
altogether. Where non-taeky coatings 
are desired, as for floors, chairs, etc., as 
well as a priming for wood imitations, 
lead color should always be employed 
as foundation, and as a drier also a lead 
preparation. On the other hand, no 
lead compounds should be used for pure 
zinc- white coats and white lacquering. 

Testing Siccatives.-^Since it was di.s- 
covered that the lead and manganese 
wompounda of rosin acids had a better 


and more rapid action on linseed oil than 
the older form of driers, such as red 
lead, litharge, manganese dioxide, etc., 
the number of preparations of the former 
class has increased enormously. Man- 
ufacturers are continually at work en- 
deavoring to improve the quality of 
these compounds, and to obtain a prep- 
aration wnich will be peculiarly their 
own. Consequently, with such a large 
variety of substances to deal with, it 
becomes a matter of some difficulty to 
distinguish the good from the bad. In 
addition to the general appearance, color, 
hardness, and a few other such physical 
properties, there is no means of ascer- 
taining the quality of these substances 
except practical testing of their drying 
properties, that is, one must mix the 
driers with oil and prove their value for 
oneself. Even the discovery of an ap- 
parently satisfactory variety does not end 
the matter, for experience has shown 
that such preparations, evert when they 
appear the same, do not give similar 
results. A great deal depends upon 
their preparation; for example, manga- 
nese rcsinate obtained from successive 
consignments, and containing the same 
percentage of manganese, does not al- 
w’ays give identical results with oil. In 
fact, variation is the greatest drawback 
to these compounds. With one prer»ar* 
atioii the oil darkens, with another i*^ 
remains pale, or sometimes decomposi- 
tion of the oil takes place in part. The 
addition of a small proportion of irier 
ha.s been known to cause the separati()n 
of per eeiit of the oil a.s a dark vi'*roiis 
mass. One drier will art w'ell, ard the 
oil wdll remain thin, while with another, 
the same oil will in the course of % few 
months thicken to the coiisistercy of 
stand oil. These various actions may all 
be obtained from the same compound of 
rosin with a metal, the source only of the 
drier varying. 

The liquid siccatives derived from 
these compounds by solution in turpen. 
line or benzine also give w'idely divergent 
results. Sometimes a slight foot will 
separate, or as much as 30 per cent maj 
go to the bottom of the pan, and at limes 
the whole contents of the pan will settle 
to a thick, jelly-like mass. By increas- 
ing the temperature, this mass will be 
come thin and clear once more, and dis 
tillation will drive over pure unalterea 
turpentine or benzine, (caving behind 
the meiaiiie' compound of rosin in ita 
original state. 

The compounds of metals with fatty 
acids which, in solution in turpentine, 
have been used for years by var- 
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nish-makers, show even greater variation. 
At the same time, a greater drying power 
is obtained from them than from rosin 
acids, quantities being equal. As these 
compounds leave the factory, they are 
often in solution in linseed oil or turpcn- 
tine, and undoubtedly many of the prod- 
ucts of this nature on the market are of 
very inferior quality. 

The examination of these bodies may 
be set about in two ways: 

A, — By dissolving m lins^^ed oil with 
or without heat. 

B. — By fir^t dissolving the drier in 
turpentine and mixing the cooled solu- 
tion (liquid siccatives) with linseed oil. 

Before proceeding to describe the 
method of carrying out the foregoing 
tests, it is necessary to emphasize the 
important part which the linseed oil 
plays in the examination of the driers. 
As part of the information to be gained 
by these tests depends upon tli^ amount 
of solid matter which separates out, it is 
essential that the linseed oil should be 
uniform. To attain this end, the oil 
used must always be freed from muci- 
lage before being used for the test. If 
this cannot readily be obtained, ordinary 
I’nseed oil should be heated to a temper- 
ature of from 518® to 572® F., so that it 
breaks, and should then be cooled and 
filtered. With the ordinary market 
linseed oil, the amount of solid matter 
which separates varies within wide 
limits, so that if this were not removed, 
no idea of the separation of foot caused 
by the driers would be obtained. It is 
not to be understood from this that 
unbroken linseed oil is never to be used 
for ordinary paint or varnish, the warn- 
ing being only given for the sake of ar- 
riving at reliable values for the quality of 
the driers to be tested. 

A. — Solution of Drier in Linseed OU, 
— ^The precipitate metallic compounds 
of rosin (lead resinate, manganese res- 
in ate and lead manganese resinate) dis- 
solve readily in linseed oil of ordinary 
temperature (60® to 70® F.). The oil is 
mixed with IJ per cent of the drier and 
subjected to stirring or shaking for 24 
hours, the agitation being applied at 
intervals of an hour. Fusea metallic res- 
inates are not soluble in linsee<l oil at or- 
dinary temperatures, so different treat- 
ment is required for them. The oil is 
heated in an enameled pan together with 
the finely powdered drier, until the latter 
is completely in solution, care being 
taken not to allow the temperature to 
rise above 300® F. The nan is then re- 
moved from the fire and its contents 
allowed to settle. The quantity of drier 


used should not exceed to 3 per cent. 
Ic the case of metallic linolcates (lead 
linoleate, manganese linoleale and lead- 
manganese linoleate), the temperature 
must be raised above 200° F. before they 
will go into solution. In their case also 
the addition should not be greater than 
3 per cent. Note, after all the tests have 
settled, the amount of undissolved 
matter which is left at the bottom, as this 
is one of the data upon which an idea of 
the value of th^drier must be formed. 

B. — Solution of Drier in Turpentine 
or Benzine, — For the preparation of these 
liquid siccatives 1 to 1.4 parts of the 
metallic resinate or linoleate are added 
to the benzine or turpentine and dis- 
solved at a gentle heat, or the drier may 
first be melted over a fire and added to 
the solvent while in the liquid state. 
The proportion of matter which docs not 
go into solution must be carefully noted 
as a factor in the valuation of the drier. 
From 5 to 10 per cent of tlie liquid sicca- 
tive is now added to the linseed oil, and 
the mixture shaken well, at intervals dur- 
ing 24 hours. 

Samples of all the oils prepared as 
above should be placed in small clear 
bottles, which are very narrow inside, so 
that a thin layer of the oil may be ob- 
served. The bottles are allowed to .stand 
for 3 or 4 days in a temperate room, 
without being touched. Wnen sufficient 
time has been allowed for thorough set- 
tling. the ccilor, transparency, and con- 
sistency of the samples are carefully ob- 
served, and also the quantity and nature 
of any precipitate which may ha^e 
settled out. A note should be Tiiadc 
of the dale for future referciice. Natu- 
rally the dri»*r which ha.s iolore<l the oil 
lea.st and left it most clean and thin, and 
which shows the smallest 7 )recipitatc, is 
the most suitable for general use. 'The 
next important tc.st is that of drying 
power, and is carried out as follows: A 
few drops of the sample are placed on a 
clear, clean glass plate, 4x6 inches, and 
rubbed evenly over with the fingers. The 
plate is then placed, clean side up, in a 
sloping position with the upper edge 
resting against a wall. In this way any 
excess of oil is run off and a very thin 
equal layer is obtained. It is best to 
start the test early in the morning a.s it 
can then he watched throughout the day. 
It should be remarked that the time 
from the “tacky” stage to complete drv 
ness is ii.sually very short, so that the ob- 
server must be constantly on the watch. 
If a good drier has been used, the time 
may be from 4 to 5 hours, and should not 
be more than 12 or at the very higheii 
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15. The bleaching of the layer should 
also be noted. Many of the layers, eve i 
after they have become as dry as they 
seem capable of becoming, show a slight 
stickiness. These tests should be set 
aside in a dust-free place for about 8 
days, and then tested with the finger. 


SIGN LETTERS: 

To Remove Black Letters from White 
Enameled Signs. — It frequently hap- 
pens that a change has to be made on 
such signs, one name having to be taken 
off and another substituted. Priming 
with white lead followed by dull and 
lossy zinc white paint always looks like a 
aub and stands out like a pad. Lye, 
glass paper or steel chips will not attack 
the burned-in metallic enamel. The 
quickest plan is to grind down carefully 
with a good grindstone. 

SIGN-LETTER CEMENTS: 

See Adhesives, under Cements. 

SIGNS, TO REPAIR ENAMELED: 

See Enamels. 

SILK: 

Artificial “Rubbered” Silk. — A solu- 
tion of caoutchouc or .similar gum in 
acetone is added, in any desired propor- 
tion, to a solution of nitro-cellulose in 
acetone, and the mixture is made into 
threads by passing it into water or other 
suitable liquid. The resulting threads 
are stated to be very brilliant in appear- 
ance, extremely elastic, and very resistant 
to the atmosphere and to water. The 
product is not more inflammable than 
natural silk. 

Artificial Ageing of Silk Fabrics. — To 
give silk goods the appearance of age, 
exposure to the suii is the simplest way, 
but as this requires time it cannot always 
be employed. A quicker method con- 
sists in preparing a dirty-greenish liquor 
of weak soap water, with addition of a 
little blacking and gamboge solution. 
Wash the silk fabric in this liquor and 
dry as usual, without rinsing in clean 
water, and calender. 

Bleaching Silk. — The Lyons proce.ss of 
bleaching skeins of silk is to draw them 
rapidly through a sort of aqua regia bath. 
T’his bath is prepared by mixing 5 parts 
of hydrochloric acid Avith I of nitric, 
leaving the mixture lor 4 or 5 days at a 
gentle heat of about 77® F., and then 
diluting with about 15 times its volume 


of water. This dilution is effected in 
large tanks cui from stone. The tem- 
perature of the bath should be from 68® 
to 85® F., and the skeins should not be 
in it over 15 minutes, and frequently 
not so long as that; they must be Icpt in 
motion during all that time. When 
taken out, the silk is immediately im- 
mersed successively in 2 troughs of 
water, to remove every trace of the acid, 
after which they are dried. 

Hydrogen peroxide is used as a silk 
bleach, the silk being first thoroughly 
washed with an alkaline soap and ammo- 
nium carbonate to free it of its gummy 
matter. After repeated washings in the 
peroxide (preferaoly rendered alkaline 
with ammonia and soda), the silk is 
‘‘blued” with a solution of blue aniline 
in alcohol. 

Washing of Light Silk Goods. — The 
best soap may change delicate tints. 
The following method is therefore pref- 
erable: First wash the silk tissue in warm 
milk. Prepare a light bran infusion, 
which is to be decanted, and after resting 
for a time, paaied over the fabric. It is 
then rinsed in this water, almost cold. 
It is moved a'x>ut in all directions, and 
afterwards dried on a napkin. 

SILK SENSITIZERS FOR PHOTO- 
GRAPHIC PURPOSES: 

See^ Photography, under Paper-Sen- 
sitizing Processes. 

Silver 

Antique Silver (see also Plating). — Coat 
the polished silver articles with a thin 
paste of powdered graphite, 6 parts; pow- 
dered bloodstone, 1 part; and oil of tur- 
pentine. After the drying take off the 
superfluous powder wiln a soft brush and 
rub the rai.sed portions bright with a linen 
rag dipped in spirit. By treatment with 
various sulphides an old appearance is 
likewise imparted to silver. If, for ex- 
ample, a solution of parts of liver of sul- 
phur and 10 parts of ammonium carbonate 
are heated in 1 quart of distilled water 
to 180® F., placing the silver articles 
thereiYi, the ‘latter nrst turn pale gray, 
then dark gray, and finally assume a 
deep black-blue. In the case of plated 
ware, the silvering must not be too thin; 
in the case of thick silver plating or solid 
silver 1 quart of water is sufficient. The 
colors will then appear more quickly. 
If the coloring is spotted or otnerwise 
imperfect dip the objects into a warm 
potassium cyanide solution, whereby tha 
silver sulphide -formed is immediately 
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dissolved. The bath must be renewed 
after a while. Silver containing much 
copper is subiected, previous to the col- 
oring, to a blanching process, which is 
accomplished in a boiling solution of 15 
parts of powdered tartar and 30 parts of 
cooking salt in 2 pints of water. Ob- 
jects which are to be mat are coated 
with a paste of potash and water after 
the blanching, then dry, anneal, cool in 
water, and boil again. 

Imitation of Antique Silver. — Plated 
articles maj be colored to resemble old 
objects of art made of solid silver. For 
this purpose the deep-lying parts, those 
not exposed to friction, are provided with 
a blackish, earthy coatina, the promi- 
nent parts retaining a leaaeii but bright 
color. The process is simple. A thin paste 
is made of finely powdered graphite 
and oil of turpentine (a little blood- 
stone or red ocher may be added, to imi- 
tate the copper tinge in articles of old 
silver) and spread over the whole of the 
previously plated article. It is then 
allowed to dry, and the particles not ad- 
hering to the surface removed with a soft 
brush. The black coating should then 
be carefully wiped off the exposed parts 
by meanvS of a linen rag dipped in alco- 
hol. This process is very effective in 
making imitations of objects of antique 
art, such as goblets, candlesticks, vessels 
of every description, statues, etc. If it 
is desired to restore the original bright- 
ness to the object, this can be done by 
washing with caustic soda or a solution 
of cyanide of potassium. Benzine can 
also be used for this purpose. 

Blanching Silver. — I. — Mix pow- 
dered charcoal, 3 parts, and calcined 
borax, 1 part, and stir with water so as 
to make a homogeneous paste. Applv 
this paste on the pieces to be blancneu 
Put the pieces on a charcoal fire, taking 
care to cover them up well; when they 
have acquired a cherry red, withdraw 
them from the fire and leave to cool off. 
Next place them in a hot bath composed 
oi 9 parts of water and 1 part of sul- 
huric acid, without causing the bath to 
oil. Leave the articles in for about 1 
hour. Remove them, rinse in clean 
water, and dry. 

II. — If the coat of tarnish on the sur- 
face of the silver is but light and super- 
ficial, it suffices to rub the piece well 
with green soap to wash it tnoroughly 
in hot water; then dry it in hot sawdust 
and pass it through alcohol, finallv rub- 
bing with a fine cloth or brush. Should 
che coat resist this treatment, brush 
with Spanish white, then wash, dry, and 


pass through alcohol. The employment 
of Spanish white has the drawback of 
shining the silver if the application is 
strong and prolonged. If tne oxidation 
has^ withstood these means and if it is 
desired to impart to the chain the hand 
some mat appearance of new goods, it 
should be annealed in charcoal dust and 
passed through vitriol, but this operation, 
for those unused to it, is very dan^rous 
to the soldering and consequently may 
spoil the piece. 

Coloring Silver. — A rich gold tint may 
be imparted to silver articles by plung- 
ing them into dilute sulphuric acid, 
saturated with iron rust. 

Frosting Polished Silver. — Articles of 
polished silver may be frosted by putting 
them into a bath of nitric acia diluted 
with an equal volume of distilled water 
and letting them remain a few minutes. 
A better effect may be given by dipping 
the article frequently into the bath untu 
the requisite degree of frosting has been 
attained. Then rinse and place for a 
few moments in a strong bath of potas- 
sium cyanide; remove and rinse. The 
fingers must not be allowed to touch the 
article during either process. It should 
be held with wooden forceps or clamps. 

Fulminating Silver.— Dissolve 1 part 
of fine silver in 10 parts of nitric acid of 
1.36 specific gravity at a moderate heat; 
pour the solution into 20 parts of spirit 
of wine (85 to 90 per cent) and heat the 
liquid. As soon as the mixture begins 
to boil, it is removed from the fire and 
left alone until cooled off. The fulminic 
silver crystallizes on cooling in very fine 
needles of dazzling whiteness, which are 
edulcorated with water and dried care- 
fully in the air. 

Hollow Silverware. — A good process 
for making hollow figures consists in 
covering models of the figures, made of 
a base or easily soluble metal, with a thin 
and uniform coating of a nobler metal, by 
means of the electric current in such a 
way that this coating takes approximate- 
ly the shape of the model, the latter being 
tnen removed by dissolving it with acio. 
The model is cast from zinc in one oi 
more pieces, a well-chased brass mold 
being used for this purpose, and the 
separate parts are then soldered together 
with an easily fusible solder. The figure 
is then covered with a galvanized coating 
of silver, copper, or other metal. Before 
receiving the coating of silver, the figure 
is first covered witn a thin deposit of 
copper, the silver l^ing added afterwardt 
in tne required thickness. But in order 
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that the deposit of silver may be of the 
lame thickoess throughout (this is es- 
sential if the figure is to keep the right 
shape), silver anodes, so constructed and 
arranged as to correspond as closely as 
possible to the outlines of the figure, 
should be suspended in the solution of 
silver and cyanide of potassium on both 
sides of the figure, and at equal distances 
from it. As soon as the deposit is suffi- 
ciently thick, the figure is remove<l from 
the bath, washed, and put into a bath of 
dilute suiphuric or hydrochloric i^cid, 
where it is allowed to remain till the zinc 
core is dissolved. The decomposition of 
the zinc can be accelerated by adding a 
pin of copper. The figure now requires 
only boiling in soda and potassic tartrate 
to acquire a white color. If the figure is 
to be made of copper, the zinc model 
must be covered first with a thin layer 
of silver, then with the copper coating, 
and then once more with a thin la\er 
of siher, so that while the zinc is being 
dissohed, the copper may be protect- 
ed on either side by the silver. Similar 
precautions must be taken with other 
metals, regard being paid to their pecu- 
liar properties. Another method is to 
cast the figures, entire or in separate 
parts, out of some easily fusible alloy in 
chased metal molds. The separate por- 
tions are stildered with the same solder, 
and tlic figure is then provided with a 
eoatuig of copper, silver, et<*,, by means 
of the galvanic* current. It is then placed 
in boiling water or steam, and the inner 
alloys melted by the introduction of the 
water or steam through holes bored for 
this purpose. 

Lustrous Oxide on Silver (see also Plat- 
ing and Silver, under Polishes). — Some 
experience is necessary lo reprodu(*e a 
handsome black luster. Into a cup filled 
with water throw a little li\er of sulphur 
and mix w'cll. Scratch the silver articje as 
bright as possible with the scratch brush 
and dip into the wai m liquid. lleino\c 
the object after 2 n'inutes and rin.se off 
in w’aler. 'I'heii scratch it up again and 
return it into the liipnd. The process 
shouhl be ropeatc<l 2 or 3 times, w hereby 
a wonderful glossy black is oblained. 

Ornamental Designs on Silver. — Select 
a smooth part of the silver, and sketch on 
it a monogram or any other design wdth 
a sharp lead pencil. Place the article in 
a gold solution, with the battery in good 
working order, and in a short time an the 
parts not sketclieii with the lead pencil 
w ill be coverefl with a coat of gold. After 
eleaning the article the black lead is ea.siiy 
removed w’ith the fingei, W' hereupon the J 


silver ornament is disclosed. A gold or* 
nament may be produced by reversing 
the process. 

Separating Silver from Platinum Waste. 
— Cut the waste into small pieces, make 
red hot to destroy grease and organic 
suKstances, and dissolve in aqua regia 
(hydrochloric acid, 3 parts, and nitric 
acid, 1 part). Platinum and all other 
metals combined with it are thus dis- 
solved, while silver .settles on the bot- 
tom as chloride in the shape of a gray, 
spongy pow'der. The solution is then 
drawn off and tested by oxalic acid for 
gold, which is precipitated as a fine vel- 
iowish powder. Tne other metals re- 
main untouc'hed thereby. I'lie plati 
num still present in the solution is now 
obtained Ly a gradual addition of sal 
ammoniac as a yellowish-gray powder. 
These different pre<'ipitates are washed 
W'ith warm water, dried, and transformed 
into the metallic state by suitable fiiixes. 
Platinum filings, how'ever, have to l>f 
previously refined. They are also fir**t 
annealecl. All steel or iron filings are 
removed with a magnet and the rest is 
dipped into 'oncentrated sulphuric aci 
and heated vith this to the boiling point. 
This process is continued as long as an 
action of the acid is noticeable. The 
remaining powder is pure platinum. 
Hot sulphuric acid dissolves silver with- 
out touching the platinum. I'he li(|Uid 
u.Hcd for the .separation of the platiiuiiii is 
now diluted with an equal quantil> of 
water and the silver expelled from it by 
means of a .saturated cooking salt solu- 
tion. The latter is added gradually 
until no more action, i. e., separation, is 
perceptii>le. The liquid is carefully 
drawn off, the residue washed in warm 
water, dried and melted with a little 
soda ashes as flux, which yieliU iiiiie ine' 
tallic silver. 

The old process for separating .‘‘ilvet 
from waste was as follow.s: 'I'he refii.^e 
was mixed with an equal (piaiitity of 
charcoal, placed in a crucible, and sub- 
jected to a bright-red heat, ami iii a short 
time a silver button formed at the bot- 
tom. Carbonate of .soda is another good 
flu.x. 

Silvering Glass Globes. — Take J ouiue 
of clean lead, and melt it vvitli an equal 
weight of pure tin; then immediately 
add A ounce of bismuth, and carefully 
skim off the dross; remove the alloy 
from the fire and before it grows cold add 
5 ounces of uierciirv, and stir the whole 
well together; then put the fluid amal- 
gam into a clean glass, and it is fit for use. 
vViien this amalgaiu is used for silvering 
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let it be first strained through a linen rag; 
then gently Dour some ounces thereof 
into the globe intended to be silvered; 
the alloy should be poured into the globe 
by means of a paper or dass funnel 
reaching almost to the boiiom of the 
globe, to prevent it splashing the sides; 
the globe should be turned every way 
very slowly, to fasten the silvering. 

Silvering Powder for Metals. — Cop- 
per, brass, and some other metals may be 
silvered bv rubbing well with the follow- 
ing powcfer: Potassium cyanide,^ IS 

parts; silver nitrate, 6 parts; calcium 
carbonate, 30 parts. Mix and keep in a 
well-closed bottle. It must be applied 
witn hard rubbing, the bright surface 
being afterwards rinsed with water, dried, 
and polished. Great care must be ex- 
ercised in the use of the powder on 
account of its poisonous nature. It 
should not be allowed to come in con- 
tact with the hands. 

Silver Testiw. — For this purpose a 
cold saturated solution ^ of potassium 
bichromate in pure nitric acid of 1.2 
specific gravity is employed. After the 
article to be tested has been treated with 
spirit of wine for the removal of any 
varnish coating which might bp present, 
a drop of the ^ove test liquor is applied 
by means of a glass rod and the resultant 
spot rubbed on with a little water. 

A testing solution of potassium bi- 
chromate, 1 ounce, pure nitric acid, 6 
ounces, and water, 2 ounces, gives the 
following results on surfaces of the 
metals named: 


Metal. 

Color !■ one 
miniite 

Color of mark 
left. 

Pure silver 
.025 silver 

Bright blood-red 
Dark red 

Grayish white 
Dark brown 

.MO silver 

Chocolate 

Dark brown 

.600 silver 

GrMn 

Dark brown 

German silver 

Dark blue 

Light gray 
Scarcely any 
Cleaned copper 

Nickel 

Copper 

Turquoise blue 
Very dark blue 

Brass 

Dark brown 

Light brown 

Lead 

N ut brown 

Leaden 

Tin 

Reddish brown 

Dark 

Zinc 

Light chocolate 
y3iow 

Steel gray 

Aluminum 

No stain 

Platinum 

Vandyke brown 

No stain 

Iron 

Vanoua 

Black 

9-carat gold 

Unchanged 

No stain 


The second column in the table shows 
such change of color as the liquid — not 
the metal — undergoes during its action 
for the period of 1 minute. The test 
liquid being then washed off with cold 
water, the third column shows the nature 
of the stain that is left. 


In the case of faintly silvered goods, 
such as buttons, this test fails, since the 
slight quantity of resulting silver chro- 
mate does not become visible or dis- 
solves in the nitric acid present. But 
even such a thin coat of silver can be 
recognized with the above test liquor, if 
the bichromate solution is used, diluted 
with the equal volume of water, or if a 
small drop of water is first put on the ar- 
ticle and afterwards a little drop of the 
undiluted solution is ^plied by means 
of a capillary tube. In this manner a 
distinct red spot was obtained in the case 
of very slight silvering. 

A simpler method is as follows: Kuo 
the piece to be tested on the touchstone 
and moisten the mark with nitric acid, 
whereupon it disappears. Add a little 
hydrochloric acid with a glass rod. If 
a white turbidness (silver chloride) ap- 
pears which does not vanish upon addi- 
tion of water, or, in case of faint silvering 
or an alloy poor in silver, a weak opal- 
escence, the presence of silver is certain. 
Even alloys containing ver^ little silver 
give this reaction quite distinctly. 

Pink Color on Silver. — To produce a 
beautiful pink color upon silver, dip the 
clean article for a few seconds into a hot 
and strong solution of cupric chloride, 
swill it in water and then ary it or dip it 
into spirit of wine and ignite the spirit. 


SILVER PLATING POWDER: 

This is intended for use on brass and 
copper articles. 

Chloride of silver 1 ounce 

Pearlash 3 ounces 

Common salt ounces 

Whiting 1 ounce 

These ingredients should be in as fine 
a powder as is possible to reduce them 
and thoroughly mixed together. 

The article to be silvered should be 
thoroughly cleaned and wiped dry. Then 
with a soft piece of leather, that has been 
dampened in water and dipped in the 
powder thoroughly rub the article to be 
plated so that every section receives an 
even coat. It should then be washed 
well in hot water and wiped dry. 

SILVER-PLATING: 

See Plating. 

SILVER, RECOVERY OF ?HOTO« 
GRAPHIC: 

See Photography. 

SILVER SOLDERS; 

See Solders. 
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SKIN BLEACH: 

Face Bleach Cream. — 

I. — Lactic acid 20 oz. 

Glycerine 40 oz. 

Tincture of benzoin .... 1 J oz. 

Carmine No. 40 20 gr. 

Ammonia solution } oz. 


Distilled water to make 5 gal. 

Mix and heat till all of the ammonia is 
driven off. Shake, allow to settle, then 
filter. Add i dr. of ionone solution, 2 
drams of kaolin, then filter. Before re- 
tiring, wash the face, neck and arms with 
soap and hot water, rinse well and dry, 
then apply the preparation. In the morn- 
ing, wash off and apply a good powder. 

II. — Paraflfin Wax 6 ounces 

White Petrolatum .... 1 pound 
2% Solution Bichloride 
of mercury 1 pound 

Melt the waxes, take off the fire and 
add the heated solution, a little at a 
time, stirring well until cold. Wash the 
face well and after drying apply the 
cream. Use before retiring. 

SKIN OmTMENTS: 

See Ointments. 

SKIN FOODS : 

See Cosmetics. 

SKIN TROUBLES: 

See Soap. 


SLATE: 

Artificial Slate. — The artificial slate 
coating on tin consists of a mixture of 
finely ground slate, lampblack, and a 
water-glass solution of parts of 

potash and soda waier glass (1.25 specific 
gravity). The process is as follows: 

1. — Fir.d prepare the water-glass solu- 
tion by finely crushing equal parts of 
solid potash rnd soda waier glass and 
pouring over this 6 to 8 times the quan- 
tity of soft river water, which is kept 
boiling about lA hours, whereby the 
water glass is completely dis.solved. Add 
7 parts finely crusned slate finely ground 
with a little water into impalpable dust, 
1 part lampblack, which is ground with 
it, and grind enough of this mass with 
the previously prepared water-glass solu- 
tion as is necessary for a thi^ or thin 
coating. ith this compound the rough- 
ened tin plates are painted as uniformly 
as possible. For roofing, zinc plate may 


be colored in the same manner. The 
coating protects the zinc from oxidation 
and consecjuently from destruction. For 
painting zinc plate, however, only pure 
potash water glass must be added to the 
mixture, as the paint would loosen or 
peel off from the zinc if soda water glass 
were used. 

II.— Good heavy paper or other sub* 
stance is saturated with hnseed-oil «rarnish 
and then painted, se^^eral coats, one 
after another with the following mixture: 


Copal varnish. 1 part 

Oil of turpentine 2 parts 

Fine, dry sand, pow- 
dered 1 part 

Powdered glass 1 part 

Ground slate 2 parts 

Lampblack 1 part 


SLIDES FOR LANTERNS: 

See Photography. 

SLIDES, MICROSCOPICAL, 

TO CLEAN: 

The slides may be boiled in nitric acid 
and alcohol or allowed to stand for sev- 
eral hours in a solution of bichromate of 
potash and sulphuric acid. After careful 
rinsing, they are ready for use, 

SNAKE BITES. 

About 25 years ago. Dr. S. Weir 
Mitchell and Dr. Reichert published 
results of their investigations of snake 
vimom which indicated that permanga- 
nate of potassium may prove of mat<*rial 
value as an antidote to this lethal sub- 
stance. Since that time permanganate 
has been largely used all over the world 
as a remedy when men and animals were 
bitten by poi.<«onou.s snakes, and Sir 
Lauder Brunton de\iseti an instrument 
by means .jf which the perrc.anganate 
may be readily carried in the pocket, and 
iinuuMliutely injected into, 'r into the 
neighborhood of, the wound. Captain 
Rodgers, of the Indian Medical Sv i vice, 
recently reported fcxernl cases treated by 
this nietJiod, the ^^oiiiu'; being due to 
the bites of the cobra. Affer making 
iree crucial inci.sioiis of the bitten part, 
the wound was thoroughly flushed with 
a hot soluti >ii of pennaiiganate oF po- 
tassium, and llieii bardaged. Recovery 
occurred in eadi instance, although the 
caiiterant action of the hot solution of 
permongan.'te of potu'^siuiu delayed heal- 
ing ao long that the part was not well 
for about 3 v, rrks. About 12 or !3 years 
ago, Dr. Amos Parber, of Cheyenne, 
'.Vvomiiig, reported cases in which ey- 
ceii> nt results had followed this method 
of trcj'f merit. 



644 


SOAPS 


Soaps 

(See also Cleaning Compounds and 
Polishes.) 


/UlTISEPnC SOAP. 

I. — Varioaa attempts have been made 
to incorporate antiseptics and cosmetics 
with soap, but for the most part unsuc- 
cessfully, owing to the unfavorable ac- 
tion of the aclded components, a good 
instance of this kind being sodium perox- 
ide, which, though a powerful antiseptic, 
soon decomposes in the soap and loses 
its properties, while the caustic character 
of the oxide renders its use precarious, 
even when the soap is fresh, unless great 
care is taken. However, according to a 
German patent, zinc peroxide is free 
from these defects, since it retains its 
stability and has no corrosive action on 
the skin, while possessing powerful anti- 
septic and cosmetic properties, and has a 
direct curative influence when applied to 
cuts or wounds. 

II. — The soap is prepared by melting 
80 parts of household soap ih a jack- 
eteo pan, and graduallv adaing 20 parts 
of moist zinc peroxioe (50 per cent 
strength), the whole being kept well 
stirred all the time. The finished mix- 
ture will be about as stiff as dough and 
is easily shaped into, tablets of conven- 
ient size. 

III. — Take 50 parts, by weight, of 
caustic soda of 70 per cent, and free from 
carbonic acid, if possible; 200 parts, by 
weight, of sweet almond oil; 160 parts, by 
Weight, of glycerine of 3C® Be.; and suf- 
ficient distilled water to make up 1,000 
parts by weight. First, dissolve the 
alkali in double its weight of water, then 
add the glycerine and oil and stir together. 
Afterwards, add the remainder of the 
water and keep the whole on the water 
bath at a temperature of 140° to 158° F., 
for 24 to 36 hours; remove the oil not 
saponified, which gives a gelatinous mass. 
Mix 900 parts, by weight, of it with 70 
parts, by weight, of 90 per cent alcohol 
and 10 parts, by weight, of lemon oil, 
and as much of the ou of bergamot and 
the oil of vervain. Heat for some hours 
at 140° F., then allow to cool and filter 
on wadding to eliminate the needles of 
stearate ot potash. The liquid after 
filtering remains clear 


Carpet Soap. — 

Fuller’s earth ....... 4 ounces 

Spirits of turpentine. . 1 ounce 

Pearlash 8 ounces 


Rub smooth and make into a stiff 
paste with a sufficiency of soft soap. 


To Cut Castile Soap. — A thin spatma 
must be^ used. To cut straignt, a 
trough with open ends made with ^-incli 
boards^ should^ be taken, the^ inside 
dimensions being 21- inches wide, 8} 
inches deep, and about 14 inches long. 
Near the end a perpendicular slit^ is 
sawed through the side pieces. Passing 
the spatula down through this slit the 
bar IS cut neatly and straight. For 
trimming off the corners a carpenter’s 
small iron plane works well. 

COLORING SOAP. 

The first point to be observed is to 
select the proper shade of flower cor- 
responding with the perfume used, for 
instance, an almond soap is left white; 
rose soap is colored pink or red; mi- 
gnonette, green, etc. 

The colors from which the soapmaker 
may select are numerous; not only are 
most of the coal-tar colors adapted for 
his purpose, but also a very great number 
of mineral colors. Until recently, the 
latter were almost exclusively employed, 
but the great advance in tne tar-color 
industry has brought about a change. A 
prominent advantage of the mineral 
colors is their stability; they are not 
changed or in any way affected by ex- 
posure to light. Thi.s advantage, how- 
ever, is offset in many cases by the more 
difficult method of application, the diffi- 
culty of gelling uniform shades. The 
coal-tar colors give brilliant shades and 
tints, are ea.sy to use, and produce uni- 
form lints. The specific gravity of 
mineral colors being rather high, in most 
cases they will naturally tend to settle 
toward the bottom of soap, and their use 
neee.ssitates crutching of the soap until it 
is too thick to allow the color to settle. 
For mottled soap, however, vermilion, 
red oxide, and ultramarine arc still 
largely employed. 

For transparent soap mineral colors 
are not applicable, as they would detract 
from their transparency; for milled toilet 
soap, on the otner hand, they are very 
well adapted, as also for cold-made soaps 
which require crutching anyway until a 
sufficient consistency is obtained to keep 
the coloring material suspended. 

A notable disadvantage in the use of 
aniline colors, besides their sen.sitivcnes9 
to the action of light, is the fact that many 
of them are affected and partly destroyed 
by the action of alkali. A few of them are 
proof against a small excess of lye, and 
these may be used with good effect. Cer- 
tain firms have made a specialty of manu- 
facturing colors answering the peculiar 
requirements of soap, being very easv of 
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tpplicatioii, M they are dm ply dissolved 
Ui ooiling water and the solution stirred 
Into the soap. To some colors a little 
weak lye is added; others are mixed with 
a little oil before they are added to the 


80IU>. 

For a soluble red color there were 
Tormerly used alkanet and cochineal; at 
present these have been displaced to a 
great extent, on account of their high 
cost, by magenta, which is very cheap 
and of remarkable beauty. A very 
small amount sufBces for an intense 
color, nor is a large proportion desirable, 
as the soap would then stain. Delicate 
tints are also produced by the eosine 
colors, of whicn roM bengal, phloxine. 
rhodamine, and eosine are most com- 
monly used. These colors, when dis- 
solved, have a brilliant fluorescence which 


he^htens their beautiful effect. 

The following minerals, after being 
ground and washed several times in 
Boiling water, will produce the colors 
stated: 


Hematite produces deep red. 

Purple oxide iron produces purple. 
Oxide of manganese produces brown. 
Yellow ocher produces yellow. 

Yellow ocher calcined produces orange. 
Umber produces fawn. 

Cinnabar produces medium red. 
There are also a number of the azo 


dyes, which are suitable for soaps, and 
these, as well as the eosine colors, are 
used principally for transparent soaps. 
For opaque soaps both aniline and 
mineral reds are used, among the latter 
being vermilion, chrome red, and iron 
oxide. Chrome red is a basic chromate 


of lead, which is now much used in place 
of vermilion, but. as it becomes black or. 
exposure to an atmosphere containing 
even traces only of sulphureted hydro- 
gen, it is not essentially adapted for soap. 
Vermilion gives a bright color, but its 
price is high. Iron oxide, known in the 
trade as colcothar, rouge, etc., is used 
for cheap soaps only. 

Among the natural colors for yellow 
are saffron, gamboge, turmeric, and 
caramel (sugar color); the flrst named of 
these is now hardly used, owing to its 
high cost. Of the yellow aniline colors 
special mention must be made of picric 
acid (trinitrophenol), martius yellow 
naphthol yellow, acid yellow, and aura- 
mine. If an orange tint is wanted, a 
trace of magenta or safranine may be 
added to the yellow colors named. The 
use of some unbleached palm oil with 
the stock answers a similar purpose, but 
ihe color fades on exposure. A mineral 
vellow is /*hroine ymlcw (chromate of 


lead), which has the same advantagec 
and disadvantages M chrome red. 

Df the blue aniline colors, there may 
^ used alkali blue, patent blue, ana 
indigo extract. Alkali or aniKne blue is 
soluble only in alkaline liquids; while 
patent blue is soluble in water and in 
alcohol. Both blues can b? had in 
different brands, producing from green 
blues to violet blues. Indigo extract, 
which should be classed among the 
natural colors rather than among tne tar 
colors, is added to the soap in aqueous 
solution. 

Of ultramarine there are two modifica- 
tions, the sulphate and the soda. Both 
of these are proof against the action of 
alkali, but are decomposed by acids or 
salts having an acid reaction. The 
former is much paler than the latter; the 
soda ultramarine is best adapted for 
coloring soda soaps blue. The ultra- 
marine is added to the soap in the form 
ot a fine powder. Smalt is unsuitable, 
although it gives soap a color of won* 
derful beauty becau^ a considerable 
quantity of it is required to produce a 
deep color, and, furthermore, it makes 
the soap rough, owing to the gritty 
nature which smalt has even when in the 
finest powder. By mixing the blue and 
yellow colors named, a great variety of 
greens are obtained. Both component 
colors must be entirely free from any 
reddish tint, for the latter would cause 
the mixture to form a dirty-green color. 

Of the colors producing green directly 
the two tar colors, Victoria and brilliant 
green, are to be noted; these give a bright 
color, but fade rapidly; thereby the soap 
acquires an unsiglitly appearance. For 
opaque soap of tlie better grades, green 
ultrainai'iue or chrome green are used. 
Gray and blacx are produced by lamp- 
blacK. For brown, there is Bismarck 
brown among the aniline colors and 
umber among the earthy pigments. 

Garment -Cleaning Soap. — The follow- 
ing is excellent: 


1. — While soap, rasped 

or shaved 

Ammonia water. . . . 
Boiling water 


1% parts 
S parts 
18 parts 


Dissolve the soap in the water and 
when it cools down somewhat, add to 
the solution the ammonia water. Pour 
the solution into a flask of sufficient 
capacity (or holding about three times 
as muen as the mixture) and add enouffh 
water to fill it about three-quarters fiuL 
Shake and add, a little at a Ume, under 
active agitation, enough benzine to make 
100 parts. This constitutes the stock 
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bottle. To make up the mass or paste 
put d teaspoonful in an 8-ounce bottle 
and add, a little at a time, with constant 
agitation, benzine to about fill the bot- 
tle. This preparation is a rapid cleaner 
and does not injure the most delicate 
colors. 


II. — Good bar soap, 

shaved up 16o parts 

Ammonia water. . 45^ parts 

Benzine 190 parts 

Water sufficient 

to mak^ 1,000 parts 


Dissolve the soap in 600 parts of water 
by heating on the water bath, remove, 
and add the ammonia under constant 
stirring. Finally add the benzine, and 
stir until homogeneous, and quite cold. 
The directions to go with this paste are: 
Rub the soap well into the spot and lay 
the garment aside for a half hour. 
Then using a stiff brush, rub with warm 
water and rinse. This is especially use- 
ful in spots made by rosins, oils, grease, 
etc. Snould the spot be only partially 
removed by the first application, repeat. 

Glycerine Soaps. — Dr. Sarg’s liquid 
glycerine soap consists of 334 parts of 
potash soda soap, and 666 parts of glyc- 
erine free from lime, the mixture being 
scented with Turkish rose oil and orange 
blossom oil in eaual .proportions, the 
actual amount usea being varied accord- 
ing to taste. The soap should be per- 
fectly free from alkali; but as this is a 
condition difficult of attainment in the 
case of ordinary potash soaps, it is pre- 
supposed that the soap used has been 
Baited out with potassium chloride, this 
being the only way to obtain a soap free 
from alkali. 

Another variety of liquid glycerine 
soap is prepared from purified medicinal 
soft soap, 300 parts; glycerine free from 
lime, 300 parts; white sugar syrup, 300 
parts; doubly rectified spirit (96 percent), 
300 parts. The mixture is scented with 
oil of cinnamon, 1 part; oil of sassafras, 
2 parts; oil of citronella, i part; oil of 
wintergreen, 1 part; African geranium 
oil, 1 part; clove oil, ^ part; oil of berga- 
mot, 3 parts; pure tincture of musk, ) 
part. These oils are dissolved in spirit, 
and shaken up with the other ingredi- 
ents; then left for 8 days with frequent 
shaking, and 3 days in absolute quiet, 
after wnich the whole is filtered, and is 
then ready for packing. 

Iodine Soaps. — In British hospitals, 
preference is given to oleic acid over al- 
coholic preparations for iodine soaps, as 
Uie former do not stain and can be washed 


off with soap and water. The following 
formula is given: 


I. — Iodine 1 av. ounce 

Oleic acid 1 fluidounce 

Alcohol 6 fluidrachms 

Stronger water of 

ammonia 2 fluidrachms 

This makes a soapy paste soluble in all 
liquids, except fixed oils. 

II. — Iodine 1 av. ounce 

Oleic acid 2 fluidounces 

Stronger water of 

ammonia .... 3 fluidrachms 

Paraffine oil. col- 
orless, to make 20 fluidounces 

III. — Iodine 1 av. ounce 

Alcohol 5 fluidounces 

Solution of am- 
monium oleate. 1 fluidounce 
Glycerine to make 20 fluidounces 


The solution of ammonium oleate is 
made from oleic acid and spirit of am- 
monia. 

Liquid Soaps. — Liquid soaps, or, as 
they are sometimes called, soup essences, 
are made from pure olive-od soap by 
dissolving it in alcohol and adding some 
potassium carbonate. Tallow or lard 
soaps cannot be used, as they will not 
make a transparent preparation. The 
soap is finely snaved and placed with the 
alcohol and potassium carbonate in a 
vessel over a water bath, the temperature 
slowly and gradually raised, while the 
mixture is kept in constant agitation by 
stirring. The soap should be of a pure 
white color and the alcohol gives the best 
product when it is about 80 per cent 
strength. After about three-quarters 
of an hour to one hour, solution will be 
complete and a perfectly transparent 
article obtained. This can be scented 
as desired by adding the proper essen- 
tial oil as soon as the mixture is removed 
from the water bath. 

If an antiseptic soap is wanted the ad- 
dition of a small amount of benzoic acid, 
formaldehyde, or corrosive sublimate 
will give the desired product. Liquid 
soaps should contain from 20 to 40 per 
cent of genuine white castfic soap and 
about 2 to 21 per cent of potassium car- 
bonate. 

This is a common formula: 

By weight 

I. — Olive or cottonseed 

oil 60 parts 

Caustic potash, U. 

S. P 16 parts 

Alcohol and water, 
sufiBcient of each. 
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Dissolve the potash in 1 ounce of 
water, heat the oil on a water bath, 
add the solution of potash previously 
warmed, and stir briskV- Continue the 
heat until saponification is complete. If 
oil globules separat** out and refuse to 
saponify, the potash is not of proper 
strength, and more must be added — 1 or 
2 parts dissolved in water. If desired 
transparent add a little alcohol, and con- 
tinue the heat without stirring until a 
drop placed in cold water first solidifies 
and then dissolves. 

Commercial potash may be used, but 
the strength must be ascertained and ad- 
justed by experiment. The soap thus 
made will be like jelly; it is dissolved in 
alcohol, 4 to 6 ounces of soap to 2 of 
alcohol, and after standing a day or two 
is filtered and perfumed as desired. A 
rancid oil would be easier to saponify, 
but the soap would likely be rancid or 
not as good. 

II. — Ammonium sulphoichthyolate, 10 
parts; distilled water, 15 parts; hebra’s 
soap spirit (a solution of potash soap, 
120 parts, in 90 per cent spirit, 60 parts; 
and spirit of lavender, 5 parts), 75 parts. 

MEDICATED SOAPS. 

First make up a suitable soap body and 
afterwards ado the medicament. For 
instance, carbolic soaps may be made as 
follows: 

I. — Cocoanut oil 20 pounds 

Tallow 4 pounds 

Soda lye ^38° to 40° 

B.) 12 pounds 

Phenol 1 pound I 

Prepare the body soap by stirring the 
liquefied fat into the lye at 113° F., and 
when combination has set in, incorpo- 
rate the phenol and quickly pour into ] 
molds. Cover the latter w*^’il. Instead 
of the phenol 2 pounds of sulphur may 
he used, and a sulphur soap made. 

Parts by 
weight 

II. — Cotton oil 200 

Alcohol, 91 per cent 300 

Water 325 

Caustic soda 45 

Potassium carbonate. ... 10 

Ether 15 

Carbolic acid 25 

The oil is mixed in a large bottle with 
water, 100 parts; alcohol, 200 parts; and 
caustic soda, 45 parts, and after saponi- 
fication the remaining alcohol ana the 
potassium carbonate dissolved in the 
rest of the water, and finally the carbolic 
•cid and the ether are added and the 


whole well shaken. The mLxture is 
filled in tightly closed bottles and stored 
at medium temperature. The prepara- 
tion may be scented as desired, and the 
carbolic acid replaced with other anti- 
septics. 

Liquid Tar Soap. — Mix 200 parts of tar 
with 400 parts of oleic acid, warm lightly 
and filter. In this way the aqueous con- 
tent produces no trouble. Now warm 
the filtrate on the water bath, neutralize 
by stirring in an alcoholic potash solution. 
1 o the soap thus produced, add 100 parts 
of alcohol, and further a little olive oil, in 
order to avoid a separation of any over- 
plus of alkaline matter. Finally, bring up 
to 1,000 parts with glycerine. This soap, 
containing 22 per cent of tar, answers all 
possible demands that may be made upon 
it. Mixed with 2 parts of distilled water 
it leaves no deposit on the walls of the 
container. 

Liquid Styrax Soap. — The process is 
identical with the foregoing. For diges- 
tion with oleic acid, the crude balsam 
will answer, since filtration deprives the 
product of all contaminating substances. 
While this soap will separate, it is easily 
again rendered homogeneous with a vigor- 
ous shake. Preparations made with it 
should be accompanied with a “shake** 
label. 

Superfatted Liquid Lanolin -Glycerine 
Soap. — Dissolve about 10 per cent of 
lanolin in oleic acid, saponify as in the 
tar soap, and perfume (lor which a solu- 
tion of coumarin in geranium oil is prob- 
ably the most suitable agent). The pre- 
pared soap is improved by the addition 
of a little tincture of benzoin. 

Massage Soaps. — I. — An excellent recipe 
for a massage soap is: Special cocoanut 
oil ground soap, 2,500 pounds; lanolin, 
50 pounds; •pine-needle oil, 20 pounds; 
spike oil, 3 pounds. Other massage 
soaps are made from olive oil ground 
soap, to which in special cases, as in the 
treatment of certain rheumatic affections, 
ichthyol is added. Massage so^s are 
always wanted white, so that Cochin 
cocoanut oil should be preferred to other 
kind.s. 

II. — Cocoanut oil, 1,000 pounds; caus- 
tic soda lye, 37° B., 500 pounds; pine- 
needle oil, 4 pounds; artificial bitter al- 
mond oil, 2 pounds. There is also a 
“massage cream,*’ which differs from the 
ordinary mas.sage .soaps in being made 
with a soft potasn soap as a ground soap. 
The oils, etc., incorporated with the 
ground mass are exactly the same in the 
“cream as in the soap. 
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Metallic Soaps. — Metallic soaps are 
obtained b/ means of double decomposi- 
tion. First a soap solution is produced 
which is brought to a boil. On the other 
hand, an equally strong solution of the 
metallic salt of which the combination is 
to be made (chlorides and sulphides are 
employed with preference) is prepared, 
the boiling solutions are mixed together, 
and the metallic soap obtained is gath- 
ered on a linen cloth. This is then put 
on enameled plates and dried, first at 
a04* F., Uter at 140® F. 

Aluminum soap b the most important. 
Dissolved in benzine or oil of turpentine, 
it furnbhes an excellent varnish. It has 
been proposed to use these solutions for 
the varnishing of leather; they further* 
more serve for the production of water- 

S roof linen and cloths, paper, etc. 
^ arry recommended this compound for 
impregnating railroad ties to render 
them weatherproof. 

Manganese soap b used as a siccative 
in the preparation of linseed-oil vambh, 
as well as for a drier to added to 
paints. Zinc soap b used in the same 
manner. 

Copper soap enters into the composi- 
tion of gilding wax, and is also employed 
for bronzing plaster of Paris articles. 
For the same purpose, a mixture b made 
use of consisting of copper soap and iron 
soap melted in white lead varnbh and 
wax. Iron soap b used with aluminum 
soap for waterproofing purposes and for 
the production of a waterproof varnbh. 
By using wax instead of a soap, insoluble 
metallic soaps are obtained, which, 
melted in oils or wax. impart brilliant 
colorings to them; but colored water- 
proof and weather-resisting varnishes 
may also be produced with them. Me- 
tallic rosin soaps ms} be produced by 
double decomposition of potash rosin 
soaps and a soluble metal salt. From 
these, good varnbhes are obtained to 
render paper carriam covers, etc., water- 

S roof; they may alio be employed for 
oor wax or lacquers. 

Petroleum Soap. — 

1. — Beeswax, refined. .. 4 parts 

Alcohol 5 parts 

Castile soap, finely 

grated 10 parts 

Petroleum 5 parts 

Put the petroleum into a suitable 
essel along with the wax and alcohol 
and cautiously heat on the water bath, 
with an occasional agitation, until com- 
plete solution is effected. Ada the soap 
and continue the heat until ;t b dis- 
solved. When thb occurs remove from 


the bath and stir until the soap begins to 
set, then pour into molds. 

11. — The hydrocarbons (as petroleum, 
vaseline, etc.) are boiled with a suflScient 
quantity of alkali to form a soap, during 
which process they absorb oxygen and 
unite with the alkali to form fatty acid 
^ts. The resisting soap b dissolved 
in water containing alkali, and the solu* 
tion b heated along with alkali and salt. 
The mass of soap separates out in three 
layers, the central one being the purest; 
and from thb product the fatty acids 
may be recovered by treatment with 
sulphuric acid. 

Perfumes for Soap. — From 1 tofiounoes 
of the following mixtures ar^ to be used 


to 10 pounds of soap: 

I. — Oil of rose geranium ounces 

Oil of patchouli 1 ounce 

Oil of cloves } ounce 

Oil of lavender 

flowers 1 ounce 


Oil of bergamot. ... 1 ounce 
Oil of sandalwood. . 1 ounce 

II. — Oil of bergamot. . . . ff ounces 
Oil of orange flow- 


ers i ounces 

Oil of sasmfras 2 ounces 

Oil of white thyme. . 8 ounces 

Oil of cassia 5 ounces 

Oil of cloves 3 ounces 

III. — Oil of citronella .... 1 ounce 

Oil of cloves 1 ounce 

Oil of bitter al- 
monds 2 ounces 


Pumice-Stone Soaps. — ^These soaps ar 
always produced by the cold process, 
either from cocoanut oil alone or in con- 
junction with tallow, cotton oil, bleached 
palm oil, etc. The oil is melted and th <7 
lye stirred in at about 90° F.; next, the 
powdered pumice stone is sifted into the 
soap and tne latter is scented. Following 
are some recipes: 

1. — Cocoanut oil 40,000 parts 

Cotton oil 10 000 parts 

Caustic soda lye, 

38° B^ 24,000 parts 

Caustic potash lye, 

30° Be 1,000 parts 

Powdered pumice 

stone 25,000 parts 

Cassia oil 150 parts 

Rosemary oil 100 parts 

Lavender oil 50 parts 

Safrol.. 50 parts 

Clove oil 10 parts 


II. — Cocoanut oil 

Caustic soda lye. 


50.000 parts 

25.000 parts 
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Powdered pumice 

stone 50,000. parts 

Lavender oil 250 parts 

Caraway oil 80 parts 

Shaving Soaps. 

1. — Palm oil soap 5 pounds 

Oil of cinnamon. ... 10 drachms 

Oil of caraway 2 drachms 

Oil of lavender. ... 2 drachma 

Oil of thyme. ...... 1 drachm 

Oil of peppermint . . 45 minims 
Oil of bergamot .... 2) drachms 

Melt the soap, color if desired, and in- 
corporate the oils. 

11.-— Soap 10 pounds 

Alcohol 1 ounce 

Oil of bitter almonds 1 \ ounces 
Oil of bergamot. ... f ounce 

Oil of mace 3 drachm 

Oil of cloves } ounce 

Melt the soap with just enough water 
to convert it into a soft paste when cold; 
dissolve the oils in the alcohol, mix with 
the paste, and rub up in a mortar, or 
pass several times through a kneading 
machine. 

111. — White castile soap . 5 parts 

Alcohol 15 parts 

Rose water 15 parts 

SOAP POWDERS. 

The raw materials of which soap pow- 
der is made are soap and soda, to which 
ingredients an addition of talcum or water 
glass can be made, if desired, these ma- 
terials proving very useful as a filling. 
An excellent soap powder has been 
made of 20 parts of crystallized soda, 5 
parts of dark-yellow soap (rosin curd), 
and 1 part of ordinary soh soap. At 
first the two last mentioned are placed in 
a pan, then half the required quantitv 
of soda is added, and the whole is treated. 
Here it must be mentioned that the dark- 
ellow curd soap, which is very rosinous, 
as to be cut in smi pieces before 
lacing the quantity into the pan. The 
eating process must continue very 
slowly, and the material has to be 
crutched continually until the whole of 
the substance has been thoroughly 
melted. Care must be taken that the 
heating proce.ss docs not reach the boil- 
ing point. The fire underneath the pan 
must now be extinguished, and then the 
remaining half of the crystallized .soda 
is added to be crutched with the molten 
ingredients, until the whole siib.staiice 
has become liquid. The liquefaction i.s 
assisted by the residual heat of the first 
heated material and the pan. The slow 
'cooling faciliUates the productiv*^ pro- 


cess by thickening the masa, and when 
the soda has been absorbed, the whole 
baa become fairly thick. With occa- 
sional stirring of the thickened liquid the 
mass is left for a little while longer, 
and when the proper moment has arriv^ 
the material contained in the pan is 
spread on sheets of thin iron, ana these 
are removed to a cool room, where, after 
the first cooling, they must be turned 
over by means of a shovel, and the turn- 
ing process has to be repeated at short 
intervals until the material has nuite 
cooled down and the mixture is tnor- 
oiighlv broken. The soap is now in a 
V, ‘V friable condition, and the time has 
noa ome to make it into powder, for 
which purpose it is rubbed through the 
wire netting or the perforated 8icve.s. 
Generally the soap is first rubbed 
through a coarse sieve, and then through 
finer ones, until it has reached the re- 
quired conditions of the powder. Some 
of the best soap powders are coarse, but 
other manufacturers making an equally 
good article prefer the finer powder, 
which requires a little more worlc, since 
it has to go through three sieves, whereas 
the coarse powder can do with one or at 
most two treatments. But this is, after 
all, a matter of local requirements or per- 
sonal taste. 

The powder obtained from the above- 
mentioned ingiedients is fine and yellow 
colored, and it has all the qualities needeo 
for a good sale. Instead of the dark- 
ellow soap, white stcrck soap can also 
e used, and this makes only a little dif- 
ference in the coloring. But again white 
stock soap can be used, and the same 
color obtained by the use of palm oil, or 
other coloring ingredients, as these ma- 
terials are used for giving the toilet 
soaps their manifold different hues. 
Many makers state that this process is 
too expensive, and not only swallows up 
all the profit, but some of the color ma- 
terials influence the soap and not to its 
advantage. 

Soft soap is used only to make the 
powder softer and easier soluble, and for 
this reason the quantity to be used varies 
a little and different manufacturers be- 
lieve to have a secret by adding differ- 
ent quautilie.s of this material. As a gen- 
eral statement it may be given that the 
quantity of soft soap for tno making of 
soap powder should not overstep the pro- 
portion o' one to three, compared with 
the auan*ity of h\^ i soap; any excess in 
this airection would frustrate the desires 
of the maker, and land him with a prod- 
uct which has become smeary and moist, 
forming into balls and lumping together 
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in bags or cases, to become discolored 
and useless. It is best to stick to the 
proportion as given, 5 parts of hard and 
1 part of soft soap, when the produced 
powder will be Triable and stable and 
not form into balls even if the material 
is kept for a long while. 

This point is of special importance, 
since soap powder is sold mostly in 
weighed-out packages of one and a half 
pounds. Most manufacturers will ad- 
mit that loose soap powder forms only 
a small part of the quantities produced, 
as only big laundries and institutions 
purchase same in bags or cases. The 
retail trade requires the soap powder 
wrapped up in paper, and if this has to 
be done the powder must not be too 
moist, as the paper otherwise will fall 
to pieces. This spoils the appearance 
of tne package, and likely a part of the 
uantity may be lost. When the pow- 
er is too moist or absorbs easily external 
moisture, the paper packages swell very 
easily and burst open. 

The best filling material to be em- 
ployed when it is desired to produce a 
cheaper article is talcum, and in most 
cases this is prefer»’ed to water glass. 
The superiority of the former over the 
latter is that water glass hardens the 
powder, and this is sometimes done to 
such an extent, when a large quantity of 
filling material is needed, that it becomes 
very difficult to rub the so^ through the 
sieves. In case this difficulty arises, 
only one thing can be done to lighten the 
task, and that is to powderize the soap 
when the mixed materials are still warm, 
and this facilitates the work very much. 
It is self-evident that friction under these 
conditions leaves a quantity of the soap 
powder material on the sieves, and this 
cannot be lost. Generally it is scraped 
together and returned to the pan to be 
included in the next batch, when it is 
worked up, and so becomes useful, a need 
which does not arise when talcum has 
been used as a filling material. Again, 
the soap powder made with the addition 
of water glass is not so soluble, and at 
the same time much denser than when 
the preparation has been made without 
this material. It is thus that the purchaser 
receives by equal weight a s mailer-looking 
quantity, and as th^ eye has generally a 
^reat influence when the consumer deter- 
mines a purchase, the small-sized parcels 
will impress him unfavorably. This second 
quality of soap powder is made of the same 
ingredients as the other, except that an 
addition of about 6 parts of talcum is 
made, and this is stirred up with the other 
material after all the soda has been dis- 


solved. Some makers cheapen the prod- 
ucts also by reducing the quantity of 
hard soao from 5 to 3 parts and they 
avoid the filling; the same quantity of 
soda is used in all cases. On the same 
principle a better quality is made by 
altering the proportions of soda and 
soap the other way. Experiments will 
soon show which proportions are most 
suitable for the purpose. 

So-callcd ammonia - turpentine soap 
powder has been made by crutching oil 
of turpentine and ammonia with the 
materials just about the time before the 
whole is taken out of the heating pan. 
Some of the powder is also scented, and 
the perfume is added at the same time 
and not before. In most of the latter 
cases mirbane oil is used for the pur- 
pose. 

These powders are adaptable to hard 
water, as their excess of alkali neu- 
tralizes the lime that they contain: 

I. — Curd (hard) soap, 

owdered 4 parts 

soda 3 parts 

Silicate of soda 2 parts 

Make as dry as possible, and mix 
intimately. 

Borax Soap Powder. — 

II. — Curd (hard) soap, in 


powder 5 parts 

Soda ash 3 parts 

Silicate of soda 2 parts 

Borax (crude) 1 part 


Each ingredient is thoroughly dried, 
and all mixed together by sieving. 

London Soap Powder.- — 


III. — Yellow soap 6 parts 

Soda crystals 3 parts 

Pearl ash 1 } parts 

Sulphate pf soda.. . . 1 J parts 

Palm oil 1 part 


TOILET SOAPS. 

The question as to the qualities of 
toilet soaps has a high therapeutical 
significance. Impurity of complexion 
and morbid anomalies of the skin are 
produced by the use of poor and un- 
suitable soaps. The latter, chemically 
regarded, are salts of fatty acids, and are 
prepared from fats and a lye, the two 
substances being mixed in a vessel and 
brought to a boil, soda lye being used 
in the preparation of toilet soaps. In 
boiling together a fat ana a lye, the 
former is resolved into its component 
parts, a fatty acid and glycerine. The 
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acid unites with the soda Ije, forming a 
salt, which is regarded as soap. By tne 
addition of sodium chloride, this (the 
soap) is separated and swims on the 
residual liquid as **kern,*' or granulated 
soap. Good soaps were formerly made 
only from animal fats, hut some of the 
vegetable oils or fats have been founa to 
also make excellent soap. Among them 
the best is cacao butter. 

From a hygienic standpoint it must be 
accepted as a law that a good toilet soap 
must contain no free (uncombined) 
alkali, every particle of it must be 
chemically bound up with fatty acid to 
tbe condition of a salt, and the resultant 
soap ahould be neutral in reaction. 
Many of the soaps found in commerce 
to-day contain free alkali, and exert a 
harmful effect upon the skin of those 
who use them. Such soaps may readily 
be detected by bringing tnem into con- 
tact with the tongue. If free alkali 
be present it will make itself known 
by causing a burning sensation — some- 
thing that a good toilet soap should 
never do. 

The efficiency of soap depends upon 
the fact that in the presence of an 
abundance of water the saponified fat is 
decomposed into acid and basic salts, in 
which the impurities of the skin are dis- 
solved and are washed away bv the 
further application of water. Good soap 
exerts its effects on the outer layer of the 
skin, the so-called horny (epithelial) 
layer, which in soapy water swells up and 
is, in fact, partiallv dissolved in the 
medium and washea away. This fact, 
however, is unimportant, since the super- 
ficial skin cells are reproduced with 
extraordinary rapidity and ease. When 
a soap contains or carries free alkali, the 
caustic effects of the latter are canied 
further and deeper, reaching below the 
epithelial cells and attacking the true 
skin, in which it causes ir'nute rifts and 
^lits and renders it sore and painful. 
Good soap, on the contrary, maaes the 
skin smooth and soft. 

Since the employment of poor soaps 
works so injuriously upon the skin, many 
ersons never, or rarely ever, use soap, 
ut wash the face in water alone, or with 
a little almond bran added. Their skins 
cannot bear the regular application of 
poor soap. This, however, applies only to 
poor, free-alkali containing soaps. Any 
skin can liear without injury any amount 
of a good toilet soap, free from uncom- 
bined alkali and other impurities. The 
habit of washing the face with water 
only, without the use of soap, must be 
regarded as one abogether oad, since 


the deposits on the skin, mostly dust^ 
particles and dead epithelial cells, ming- 
ling with the oily or greasy matter exuded 
from the fat glands of the skin — ex- 
cellent nutrient media for colonies ol 
bacteria — cannot be got rid of by water 
alone. Rubbing only forces the mass 
into the openings in the skin (the sweat 
glands, fat glands, etc.), and stops them 
up. In this way are produced the so- 
called “black heads** and other spots and 
blotches on the skin usually re^rred to 
by the uneducated, or partially educated, 
as “parasites.** The complexion is in 
this manner injured quite as much by 
the failure to use good soap as by the 
use of a poor or bad article. 

All of the skin troubles referred to may 
be totally avoided by the daily use of a 
neutral, alkali-free soap, and the com- 
plexion thus kept fresh and pure. Con^ 
pletely neutral soaps, however, are more 
difficult to manufacture — requiring more 
skill and care than those in whi'^h no 
attention is paid to excess of alkali — 
and conseauently cost more than the 
general public are accustomed, or, in 
fact, care to pa> for soaps. While this 
is true, one must not judge the quality 
of a soap by the price demanded fot 
it. Some of the manufacturers of mis- 
erable soi^ps charge the public »ome of 
the most outrageous prices. Neither 
can a soap be judged by its odor or 
its style of package and putting on the 
market. 

To give a soap an agreeable odor the 
manufacturers add to it, just when it 
commences to cool off, an etheric oil 
(such as attar of rose, oil of violets, 
bergamot oil, etc.), or some balsamic 
material (such as tincture of benzoin, 
for instance). It should be known, how 
ever, that while grateful to the olfactory 
nerves, these substances do not add one 
particle to the value of the soap, either 
as a detergent or as a pieserver of the 
skin or complexion. 

Especially harmful to the skin are 
soaps -?cntaining toreign substances, such, 
for instance, as the starches, gelatin, 
clay, chalk, gums, or rosins, potato flour, 
etc., which are generally added to in- 
crease the weight of soap. Such soaps 
are designated, very significanlly, “filled 
soaps,** and, as a class, are to be avoided, 
if for no other reason, on account of their 
lack rf true soap content. The use of 
these fillers should be regarded as a 
criminal falsification under the laws re- 
garding articles of domestic use, since 
they are sold at a relatively high price, 
et contain foreign matter, harmful to 
ealth. 
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RECIPES FOR COLD-STIRRED TOI- 


LET SOAPS. Parts bj 

weight 

I. — Cocoanut oil 30 

Castor oil 3 

Caustic soda lye (38^ Be) . 17} 

Pink Soap. — Parts by 

weight 

II.— Pink No. 114 10 

Lemon oil 60 

Cedar- wood oil GO 

Citronella od 50 

Wintergreen oil 15 

Pale-Yellow Soap. — Parts by 

weight 

III. — Orange No. 410 10 

Citronella oil 60 

Sassafras oil 60 

Lavender oil 45 

Wintergreen oil 15 

Aniseea oil 25 

Toilet Soap Powder. — 

Marseilles soap, pow- 
dered 100 parts 

Bran of almonds 50 parts 

Lavender oil 5 parts 

Thvme oil 3 parts 

^ike oil 2 parts 

^tronella oil 2 parts 


Soft Toilet Soaps. — Soft toilet soaps or 
creams may be prepared from fresh lard 
with a small adoition of cocoanut oil and 
eaustic potash solution, by the cold 
process or by boiling. For the cold 
process, 23 parts of fresn lard and 2 parts 
of Cochin cocoanut oil arc warmed in a 
jacketed pan, and when the temperature 
reaches 113® P. are treated with 9 parts 
of caustic potash and 2} parts of caustic 
soda solution, both of ^® Be. strength, 
the whole being stirred until saponiuca- 
tion is complete. The soap is transferred 
to a large marble mortar and pounded 
along with the following scenting ingredi- 
ents: 0.15 parts of oil of bitter al monos and 
0.02 parts of oil of geranium rose, oi 0 i 
part of the latter, and 0.05 parts of lem .n 
oil. The warm process is preferable, ex- 
perience having shown tnat boiling is 
essential to the proper saponiHcaiion of 
the fats. In this method, 80 parts of 
lard and 20 jvirts of Cochin cocoanut oil 
are melted together in a large pan, 100 
parts of potasn lye (20® Be ) bring then 
crutched in by degrees, and the mass 
raised to boiling point. The combined 
influence of the beat and cnitching 
vaporizes part of the water in the lye, 
and the soap thickens. When the soap 
has combined, the fire is made up, and 
another 80 parts of the same potash lye 


are crutched in gradually Ihe soap 
gets thicker and thicker as the water is 
expelled and finally throws up **roses*’ 
on the surface, indicating that it is near- 
ly finished. At this stage it must be 
crutched vigorously, to prevent scorch- 
ing against the bottom of the pan and 
the resulting more or less dark colora- 
tion. The evaporation period may be 
shortened by using only 50 to 60 parts of 
lye at first, and fitting with lye of 25® to 
30® strength. For working on the large 
scale iron pans heated by steam are 
used, a few makers employing silver- 
lined vessels, which have the advantage 
that they are not attacked by the alkali. 
Tinned copper pans are also useful. 7^he 
process takes from 7 to 8 hours, and when 
the soap is finished it is transferred into 
stoneware vessels for storage. Clear 
vegetable oils (castor oil) may be used, 
but the soaps lack the requisite nacreous 
luster required. 

TRANSPARENT SOAPS. 

The mode of production is the same 
for all. The fats are melted together, 
sifted into a double boiler, and the lye is 
stirred in at 111®F. Cover up for an 
hour, steam being allowed to enter 
slowly. There is now a clear, grain-like 
soap in the kettle, into which the sugar 
solution and the alcohol are crutched, 
whereupon the kettle is covered up. If 
cuttings arc to be used, they are now 
added. W'hen same are melted, the 
kettle will contain a thin, clear soap, 
which IS colored and scented as per 
directions, and subsequently filled into 
little iron molds and cooled. 

Rose -Glycerine Soap. — 

1. — Cochin cocoanut 

oil 70.000 parts 

Compressed tal- 
low 40,000 parts- 

Castor oil 30,000 partfc 

Caustic soda lye, 

38® Be 79,000 parts 

Sugar 54,000 parts 

Dissolved in 

Water 60,000 parts 

Alcohol 40,000 parts 

Geranium oil 

(African) 250 parts 

Lemon oil. ..... . 200 parts 

Falmarosa oil. . . . 1,200 parts 

Bergamot oil 80 parts 

Benzoin-Glycerine Soap. — 

11. — Cochin coeoauut 

oil 66,000 parts 

Compressed tal- 
low 31,000 parts 



SOAPS 


651 


CMtor oQ 85,000 parts 

Caustic soda lye, 

88^ 66,000 parts 

Sugar 35,000 parts 

DissoWed in 

Water 40,000 parts 

Alcohol. . . 35,000 parts 

Brown, No. 120.. . 200 parts 

Powdered benzoin 

(Siam) 4,200 parts 

Styrax liquid 1,750 parts 

Tincture of ben- 
zoin 1,400 parts 

Peru balsam 700 parts 

Lemon oil 200 parts 

Clove oil 70 parts 


Sunflower-Glycerine Soap. — 


III. — Cochin cocoanut 

oil 

Compressed tal- 
low 

Castor oil 

Caustic soda lye, 

30® B4 

Sugar 


70.000 parts 

50.000 parts 

23.000 parts 

71.000 parts 

40.000 parts 


Dissolved in 


Water 

Alcohol 

Brown, No. 55. . . 

Geranium oil 

Bergamot oil 

Cedar-wood oil. . . 
Palmarosa oil. . . . 

Vanillin. 

Tonka tincture. . . 


30.000 parts 

40.000 parts 
250 parts 
720 parts 
300 parts 
120 parts 
400 parts 

10 parts 
400 parts 


MISCELLABEOUS FORMULAS: 

Szeaedin Soap. — Tallow, 120 parts; 
palm kernel oil, 80 parts. Saponify well 
with about 200 parts of lye of 24® Be. 
and add, with constant stirring, the fol- 
lowing fillings in rotation, viz., potash 
solution, 20® B4., 150 pa^is, and cooling 
salt solution 20® D4., 880 parts. 

Instrument Soap. — A soap for clean- 
ing surgical instruments, and other ar- 
tides of polished steel, which have be- 
come specked with rust by exposure, is 
made by adding precipitated clialK to a 
strong solution ot cyanide of potassium 
in water, until a cream-like paste is 
obtained. Add to this white castile soap 
in fine shavings, and rub the whole to- 
gether in a mortar, until thoroughly in- 
corporated. The article to be cleaned 
should be first immersed, if possible, in a 
solution of 1 part of cyanide of potash in 
4 parts of water, and kept there until the 
surface dirt and rust disapf)ear8. It 
should then be polished with the soap, 
made as above airected. 


Stain-RemoTing Soaps.— These are 
prepared in two ways, either by making 
a special soap, or by mixing ordinary 
soap with special detergents. A good 
recipe is as follows: 

I. — Ceylon cocoanut 

or palm seed oil 320 pounds 
Caustic soda lye. 

88® B4 160 pounds 

Carbonate of pot- 
ash, 20® B4 . . . . 56 pounds 

Oil of turpentine. 9 pounds 
Finely powdered 

kieselguhr 280 pounds 

Brilliant green 2 pounds 

The oil having been fused, the dye is 
mixed with some of it and stirred into 
the contents of the pan. The kieselguhr 
is then crutched in from a sieve, then the 
lye, and then the carbonate of potash. 
These liquids are poured in in a thin 
stream. When the soap begins to 
thicken, add the turpentine, mold, and 
cover up the molds. 

II. — Rosin grain soap. 1,000 pounds 


Talc (made to a 
paste with weak 
carbo n a t e of 
potash). ...... 100 pounds 

Oil of turpentine. 4 p<..ands 

Benzine 3 pounds 

Mix the talc and soap by heat, and 
when cool enough add the turpentine 
and benzine, and mold. 

111. — Cocoanu* oil 600 pounds 

Tallow 400 pounds 

Caustic soda lye. . 500 pounds 

Fresh ox gall 200 pounds 

Oil of turpentine. 12 pounds 
Ammonia (sp. gr., 

0.01) 6 pounds 

Benzine 5 pounds 


Saponify by heat, cool, add the gall 
and the volatile liquids, and mold. 


Soap Substitutes. — 

I. — Linseed oil 28 pounds 

Sulphur 8 pounds 

Aluminum soap. ... 28 pounds 
Oil of turpentine 4 pounds 

11. — Aluminum soap. ... 15 pounds 

Almadina 25 pounds 

Caoutchouc 50 pounds 

Sulphur 6 pounds 

Oleum succini 4 pounds 

Shampoo Soap. — 

Linseed oil 20 parts 

Malaga olive oil 20 parts 

Caustic potash 9^ parts 

Alcohol 1 part 

Water 80 parts 
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Warm the mixed oils ou a large water 
bath, then the potash and water in 
another vessel, heating both to 158° F., 
and adding the latter not solution to the 
hot oil while stirring briskly. Now add 
and thoroughly mix the alcohol. Stop 
stirring, keep the heat at 158° F. until 
the mass becomes clear and a small 
quantity dissolves in boiling water with- 
out globules of oil separating. Set aside 
for a few days before using to make the 
liquid soap. 

The alcohol may^ be omitted if a 
transpaient product is immaterial. 

Sapo Disrus. — 

Olive oil 100 parts 

Soda lye, sp. gr., 1.33 . 50 parts 

Alcohol (90 per cent) . 30 parts 

Heat on a steam bath until saponifica- 
tion is complete. The soap thus formed 
is dissolved in 300 parts of hot distilled 
water, and salted out bv adding a filtered 
solution of 25 parts of sodium chloride 
and 5 parts of crystallized sodium car- 
bonate in 80 parts of water. 

Sapo Mollis. — 

Olive oil 100 parts 

Solid potassium hy- 
droxide .. 21 parts 

Water '. . . 100 parts 

Alcohol (90 per cent) , 20 parts 

Boil by means' of a steam bath until 
the oil is saponified, adding, if necessary, 
a little more spirit to assist the saponifica- 
tion. 

Sand Soap. — Cocoa oil, 24 parts; soda 
lye, 38° B^., 12 parts; sand, finely sifted, 
28 parts; cassia oil, .0100 parts; sassafras 
oil, .0100 parts. 

Salicylic Soap. — When salicylic acid is 
used in soap it decomposes, as a rule, and 
an alkali salicvlate is formed which the 
akin does not absorb. A German chemist 
claims to have overcome this defect by 
thoroughly eliminating all water from 
potash or soda soap, then mixing it with 
vaseline, heating the mixture, and incor- 
porating free ssdicylic acid with the re- 
sulting mass. The absence of moisture 
prevents any decomposition of the sali- 
cylic acid. 

Olein Soap Substitute. — Fish oil or 
other animal oil is stirred up with sul- 
phuric acid, and then treated with water. 
After another stirring, the whole is left 
to settle, and separate into layers, where- 
upon the acid and water a^e drawn off, 
and caustic soda solution is stirred in 
with the oil. The finishing stage con- 
sists in stirring in refined mineral oil, 


magnesium chloride, borium chloride, 
and pure seal or whale oil, in succession. 

Mottled Soap. — Tallow, SO parts; 
palm kernel oil, 270 parts; lye, 20°, 3474 
parts; potassium chloride solution, 20°, 
374 parts. After everything has been 
boiled into a soap, crutch the following 
dve solution into it: Water, 54 parts: 
blue, red, or black, .0315 parts; water 
glass, 38°, 10 parts; and lye, 38°, 14 
parts. 

Laundry Soap. — A good, common 
hard soap may be made from clean tal- 
low or lard and caustic soda, without any 
very special skill in manipulati n. The 
caustic soda indicated is a cruue article 
which may now be obtained from whole- 
sale druggists in quantities to suit, at a 
very moderate price. A lye of average 
strength is made by dissolving it in water 
in the proportion of about 2 pounds to 
the gallon. For the saponification of 
lam, giver quantity of the grease is 
melted at a low heat, and J its weight of 
lye is then added in small portions with 
constant stirring; when incorporation 
has been thoroughly effected, another 
portion of lye equal to the first is added, 
as before, and the mixture kept at a 
gentle heat until saponification appears 
to be complete. If the soap does not 
readily separate from the liquid, more 
lye should be added, the soap being in- 
soluble in strong lye. When separation 
has occurred, pour off the lye, acid water 
to th3 mass, neat until dissolved, and 
again separate by the use of more strong 
lye or a strong solution of common salt. 
The latter part of the process is designed 
to purify tne soap and may be omitted 
where only a cruder article is required. 
The soap is finally remelted on a ivater 
bath, kept at a gentle heat until as much 
water as possible is expelled, and then 
poured into frames or molds to set. 


Dog Soap. — 

Petroleum 5) * 

Wax ^11 arts 

Alcohol 5( Py,, 

Good laundry soap. 15 J ^ 

Heat the petiuleum, wax, and alcohol 
on a water bath until they are well mixed, 
and dissolve in the mixture the soap cut 
in fine shavings. This may be used on 
man or beast for driving away vermin. 

Liquid Tar Soap (Sapo Picis liq ni- 
dus). — 


Wood tar 

Hebra’s soap spirit. . 75 parts 


Ox-Gall Soap for Cleansing Silk 
Stuffs. — To wasn fine silk stuffs, such as 



SOAPS— SOLDERS 


655 


piece goods, ribbons, etc., employ a soap 
containing a certain amount of ox gall, 
a product that is not surpassed for the 
purpose. In making this soap the fol- 
lowing directions wul be found of ad- 
vantage: Heat 1 pound of cocoanut oil 
to 100° F. in a copper keltic. While 
stirring vigorously add A pound of caustic 
soda lye of 30° Baume. In a separate 
vessel heat A pound of white Venice tur- 
pentine, and stir this in the soap in the 
copper kettle. Cover the kettle well, 
and let it stand, mildly warmed for 4 
hours, when the temperature can be 
again raised until the mass is quite hoL 
and flows clear; then add the pound of 
ox gall to it. Now pulverize some ^ood, 
perfectly dry grain soap, and stir m as 
much of it as will make the. contents of 
the copper kettle so hard that it will yield 
slightly to the pressure of the fingers. 
From 1 to 2 pounds is all the grain soap 
required for the above quantity of gall 
soap. When cooled, cut out the soap 
and shape into bars. This is an indis- 
pensable adjunct to the dyer and cleaner, 
as it will not injure the most delicate color. 


SOAP-BUBBLE LIQUIDS. 


I. — White hard soap. . . 25 parts 

Glycerine 15 parts 

Water 1,000 parts 

II. — Dry Castile soap. . . 2 parts 

Glycerine 30 parts 

Water 40 parts 

•‘SOAP FLAKES”: 

Flaked soap 9 parts 

Borax 1 part 


To “flake” the soap, take hard, dry 
cakes of white soap and run them over 
an inverted plane, such used by car- 
penters. 

SODIUM HYPOSULPHITE: 

See Photography. 

SODIUM SILICATE AS A CEMENT: 

See Adhesives, under Water-Glass 
Cements. 

SODIUM SALTS, EFFERVESCENT: 

See Salts. 

Solders 

SOLDERING OF METALS AND THE 
PREPARATION. OF SOLDERS. 

The object of soldering is to unite two 
portions of the same metal or of different 


metals by means of a more fusible metal 
or metallic alloy, applied when melletl, 
and known by the name of solder. As 
the strength of the soldering depend.s on 
the nature of the solder u.scd, the degree 
of strength required for tlie joint must 
be kept in view in clioo.sing a solfJer. 
The parts to be joined must be free from 
oxide and thoroughly clean; this can be 
secured by tiling, scouring, scraping, or 
ickling with acids. The edges must 
t exactly, and be heated to the melting 

E oint of the solder. The latter must 
ave a lower melting point than either 
of the portions of metal that require to 
be joined, and if possible only those 
metals should be chosen for solder which 
form alloys with them. The solder 
should also a.s far as possible have the 
same color and approximately the same 
strength as the article whose edges are to 
be united. 

To remove the layers of oxide which 
form during the process of soldering, 
various .so-called “fluxes” are employed. 
These fluxes are melted and applied to 
the joint, and act partly by keeping off 
the air, thus preventing oxidation, and 
partly hy reducing and dissolving the 
oxides themselves. The choice of a flux 
depends on the qui.ntity of heat required 
for soldering. 

Solders are classed as soft and hard 
solders. Soft solders, also called tin 
solders or white solders, consist of soft, 
readily fusible metals or alloys, and do 
not possess much strength; they are easy 
to handle on account of their great 
fusibility. Tin, lead-tin, and alloys of 
tin, lead, and bi.smuth are used for soft 
solders, pure tin being employed only for 
articles made of the same metal (pure 
tin). 

The addition of some lead makes the 
solder less fusible but cheaper, while that 
of bismuth lowers the melting point. 
Soft solders are used for soldering easily 
fusible metals such as Britannia metal, 
etc., also for soldering tin plate. To 
prepare solder, the metals are melted 
together in a graphite crucible at as low 
a temperature as possible, well stirred 
with an iron rod, and cast into ingots in 
an iron mold. To melt the solder when 
required for soldering, the soldering iron 
is used; the latter should be kept as free 
from oxidation as possible, and the part 
applied should be tinned over. 

To make so-called “Sicker” solder, 
equal parts of lead and tin are melted 
together, well mixed, and allowed to 
stand till the mixture begins to set, the 
part still in a liquid condition being then 
poured off. This mixture can, however. 
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be more easily made b\ melting together 
37 parts of lead ana 63 parts of tiu 
(exactly measured). 

Soldering irons are usually made of 
copper, as .copper is easily heated and 
easily gives up its heat to the solder. 
The point of tne iron must be “tinned.” 
To do this properly, the iron should be 
heated hot enough easily to melt the 
solder; the point should then be quickly 
dressed with a smooth flat file to remove 
the oxide, and rubbed on a piece of tin 
through solder and sal ammoniac. The 
latter causes the solder to adhere in a 
thin, even coat to the point of the iron. 
A gas or gasoline blow torch or a char- 
coal furnace is best for heating the iron, 
but a good, clean coal fire, well coked, 
will answer the purpose. 

When in use, the iron shoiilfl be hot 
enough to melt the solder reatlily. A 
cold iron produces rough work. This is 
where the beginner usually fails. If pos- 
sible, it is well to warm the pieces 
before applying the iron. The iron 
must not be heated too hot, however, or 
the tin on the point will be oxidized. 
The surfaces to be soldered must be 
clean. Polish them with sandpaper, 
emery cloth, a file, or a scraper. (Irease 
or oil will prevent solder from sticking. 

Some good soldering fluid should be 
used. A very good fluid is rna<le by dis- 
solving granulated zinc in muriatic aci<l. 
O'ssolvp as much zinc as possible in the 
acid. The gas given off will explode if 
fgaited. To granulate the zinc, melt it 
in a laole, and pour it slowly into a barrel 
of water. A brush or swab should be 
used to spread the fluid on the surfa<-es 
to be soldered. If the point of llie sobler- 
ing iron becomes dirty, it should be 
wiped on a cloth or piece of waste Hiat 
lias been dampened with the soldering 
fluid. 

Soldering of Metallic Articles. — In a 
recently inv<'nte<l proc(‘s<! the parts to be 
united are covered, on the sui bices not 
to be soldered, with a protc‘i-liv<‘ mass, 
which prevents an immediate c<»ntacl of 
the solder witli the suifaces in (lue^ition, 
and iiuisl be brushed olF only after the 
soldered pieces have cooled nerfectly, 
whereby the possibility of a cliaiigo of 
position of these pieces seems precluded. 

For the cxecufioh of this process the 
objects to be soldered, after the surfaces 
to be united have been provided with a 
water-glass solution as the soldering agent 
and placed logethiT as closely as possible 
or united by wires or ri\cts, are coated in 
the places wlierc no solder is dc:?ired with 
:i protective mass, consistieg csseutiaily 


of carbon (graphite, coke, or charcoal), 
powdered talc or asbestos, ferric hydrate 
(with or without ferrous hydrate), and, 
if desired, a little aluminum oxide, to- 
gether with a binding agent of the cus- 
tomary kind (glue solution, beer). 

Following are some examples of the 
composition of these preparations: 

I. — Graphite, 50 parts; powdered coke, 
5 parts; powdered cnarcoal, 5 parts; pow- 
dered talc, 10 parts; glue solution, 2.5 
parts; drop beer, 2.5 parts; ferric hydrate, 
10 parts; aluminum oxide, 5 parts. 

II. — Graphite, burnt, 4 jiarts; graphite, 
unburnt, 6 parts; powdered charcoal, 3 

arts; powdered asbestos, 1 part; ferric 
ydrate, 3 parts; ferrous hydrate, 2 
parts; glue solution, 1 part. 

Tlie article thus prepared is plunged, 
after the drying of the protective layer 
applied, in the metal bath serving as 
solder (molten brass, copper, etc.), and 
left to remain therein until the part to 
be soldered has become red hot, which 
generally requires about 50 to 60 
seconds, according to the size of the ob- 
jcjt. In order to avoid, in introducing 
the arti<*le into the metal bath, the 
scattering of the molten metal, it is well 
previously to warm the article and to dip 
it warm. After withdrawal from the 
metal bath the soldered articles arc al- 
lowe<l to cool, and are cleaned wdth wire 
brushes, so as to cause the bright surfaces 
to reapfiear. 

The process is especially useful for 
uniting iron or steel p.iils, such as 
machinery, arms, and bicycle parts in a 
durable manner. 

Soldering Acid. — A very satisfactory 
soldering acid may be made by the use of 
the orilinary soldering acid for the base 
and introducing a certain proportion of 
chloride of tin and sal ammoniac. This 
gives an acid which is superior in every 
way to the old ronii. To make I gallon 
of Ibis soldering fluid take 3 quarts of 
common iiiuri.itic acid and allow it to 
dissolve as niiicli zinc as it will take up. 
This melliod, of course, is the usual one 
follow'od ill tlte manufacture of ordinary 
soldering acid. The acid, as is well 
know'll, must be placed in an earlhen- 
w'are or glas« vesstd. The ’/inc may be 
sheet clippings or common plate spelter 
iiroken into small piec*cs. iMac'e the neiej 
in the vessel and add the zinc in small 

f iortioiis so as to prevent the w'bole from 
loiling over. When all the zinc has 
been addc'l and the action lias stopped, it 
indicates that cncugli has been taKen up. 
Care must be taken to see that there is 
a little zinc left in the bottom, as othe^ 
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wise the acid will be in excess. The » 
idea is to have the acid take up as much I 
zinc as it can. 

After this has been done there will 
remain some residue in the form of a 
black precipitate. This is the lead which 
all zinc contains, and which is not dis- | 
solved by the muriatic acid. This lead 
may be removed oy Jiltering through a 
funnel in the bottom of which there is a 
little absorbent cotton, or the solution 
may be allowed to remain overnight until 
the lead has settled and the clear solu- 
tion can then be poured off. This lead 
precipitate is not particularly injurious 
to the soldering fluid, but it is better to 
get rid of it so tliat a good, clear soliiiion 
may be obtained. Next, dissolve 6 
ounces of sal ammoniac in a pint of 
warm water. In another pint dissolve 
4 ounces of chloride of tin. The < hloi '^^e 
of tin solution will usually be cioud\, but 
this will not matter. Now mix the 3 
solutions together. The solution will 
be slightly cloudy when the 3 have been J 
mixed, aiol the addition of a few drops 
of muriatic acid w'ill render it perfectly 
clear. Do not add any more acid than 
is necessary to do this, as the solution 
would till 11 ('ontain too much of this 
ingredient and the results would be in- 
jurious. 

This soldering acid will not .‘Jiiatter 
when the iron is applied to it. It has 
also been foun<l that a poorer grade of 
solder may bo used with it than with 
thr usual soldering aci<l. 

ALUMINUM SOLDERS. 

"I'o solder almniiniin it is neeessarv 
prcMoiisly to tin the parts to be scildered. 
d’liis tinning is done with the iron, using 
a eoinposition of aluniuium and tin. 
Ilejilaee the ordinary soldering iron by 
an non of pure aliimliuini. Prepara- 
tion of aliiininniu solder; Commence by 
fusing the copper; then add the aluini- 
iiiim in several inslallm nts, stir the mix- 
ture well with a pi»*eo of iron; next add 
the zinc and a little tallow or benzine at 
the same time. Once the zinc is aiided 
do not heat too strongly, to a\oid the 
volatilization of the zinc. 

I. — Take 5 parts of tin and 1 part of 
aluminum. Solder with the iron or 
with the blowpipe, according to the article 
in ({iiestion. 

II. — The pieces to be ‘oldored arc to 
be tinned, but instead of using pure tin, 
alio\s of till wifth other mel.ils .irc em- 
ployed, preferal)ly those of tin and 
alumimini. For articles to be worked 
•'fter soldering, 15 parts of tin and 10 , 


I parts (if aluminum afford a good alloy, 

I malleable enough to be hammered, cut, 
or turned. If they arc not to be worked, 
the alloy requires less aluminum and 
may be applied in the usual manner as lo 
soldering iron. 

Aluminum Bronze. — I. — Strong solder: 
Gold, 89 parts; fine silver, 5 parts; cop- 
per, 6 parts. 

II. — Medium solder: Gold, 51 parts; 
fine silver, parts; copper, 19 parts. 

III. — Weak solder: (rold, 11 parts; 
silver, 57 parts; copper, 15 parts; brass, 
11 parts. 

BRASS SOLDERS. 

Brass solder consists of brass fusible 
at a low temperature, and is made by 
melting togetlier copper and zinc, the 
latter being in excess. A small qiiantily 
of tin is often aibled to render the solder 
more fusible. Hard solders are u^uallv 
sold III the form of granules. Although 
I many \\(»rkrrs in metals make their own 
solder, it IS advisable to use bard solder 
made in factories, as complete uni- 
formity of (piality is more easily secured 
w here large quantities are manufactured. 

In making hard solder the melted 
metal is pour'‘d thmugh birch twigs in 
order to granulate it. The granules are 
afterwards sorted by passing them 
through sieves. 

When brass articles are soft-soldered, 
the white color of the solder contrasts 
unpleasantly with the brass. If this is 
objected to, the soldered part can be 
colored yellow' in the foMowing manner: 

Dissolve 10 parts of copper sulphate 
in 35 parts of water; apply the solution to 
the solder, and stir with a clean iron 
wire. 'I'his gives the part the appear- 
ance of copper. I'o produce the \ellow 
color, paint the part with a mixture 
consisting of 1 part of a solution of equal 
parts of zinc and water (1 part each) and 

parts of a solution of 10 to 35 parts 
respectively of (’opper sulphate and water 
ami rub on w ith a zinc rod. T he result- 
ing vellovv color can, if desired, be im- 
proved by careful polishing. 

The quality of soft solder is always 
judged ill the trade from the appearance 
of tlie surface of the eastings, and it is 
eonsider'^d iiii])ortiint that tliis surface 
should be radiant and crystalline, 
showing the so-callid “flowers.” These 
shoiikl be more brilliant tlian the dull 
backgrouml, the latter being like mat 
silver in appearaiue. If the casting has 
a uniform w hiti.sh-gr.i v c(dor, this U ;m 
indication tliat the alloy lontains an 
iusutlicieiit quantity of tin. In tins ctfse 
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the alloy should be rcmelted and tin 
added, solder too poor in tin being ex- 
tremely viscid. 

Most of the varieties of brass used in 
the arts- are composed of from 68 to 70 
per cent copper and from 33 to 30 per 
cent zinc. Furthermore, there are some 
kinds of bra.>s which contain from 34 
to 40 per cent zinc. The greater the 
quantitv of z'.nc the greater will be the 
resemblance of the alloy to copper. 
Consequently, the more crystalline will 
the structure become. For hard solder- 
ing only alloys can be employed which, 
as a general rule, contain no more than 34 
per cent of zinc. With an increase in 
copper there follows a rise in the melting 
point of the brass. An alloy containing 
90 per cent of copper will meet at 1,940® 
F.; 80 per cent copper, at 1,808® F.; 70 
per cent copper, at 1,796® F.; 00 per cent 
copper, at 1,743® F. Because an increase 
in zinc causes a change in color, it is 
sometimes advisable to use tin for zinc, 
at least in part, so that the alloy becomes 
more bronze like in its properties. The 
durability of the solder is not seriously 
affected, but its fusibility is lowered. If 
more than a certain proportion of tin be 
added, thin and very fluid solders are 
obtained of grayish- white color, and very 
brittla^indeed, so brittle that the solder- 
ing jomts are apt to open if the object is 
bent. Because too great an addition of 
tin is injurious, the utmost caution must 
be exercised. If* very refractory metals 
lire to be soldered, brass alone can be 
used. In some cases, a solder can be 
produced merely ^ melting brass and 
adding copper. The following hard 
solders have been practically tested and 
found of value. 

YELLOW HARD SOLDERS: 

Applebaum’s Compositions. — 

I. — Copper 58 parts 

Zinc 43 parts 

11 — Sheet brass . 8.5.43 parts 

Zinc 13 .58 parts 

Karmarsch’s Composition. — 

III. Bra.ss 7 parts 

Zinc 1 part 

IV. — Zinc 49 parts 

Copper 41 part.s 

Tin ......... 4 parts 

Lead 3 parts 

Prechtrs Composition. — 

V. — Copper 53.3 parts 

Zinc 43.1 parts 

Tin 1.3 part.s 

Lead 0.3 parts 

All these hard-solder compo.sitions 


have the fine yellow color of brass, arc 
very hard, and can be fused only at high 
temperatures. They are well adapted 
for all kinds of iron, steel, copper, and 
bronze. 

Solders which fuse at somewhat lower 
temperatures and, therefore, well adapted 
for the working of brass, are the follow- 
ing: 

VI. — Sheet brass. . 81.13 parts 

Zinc 18.88 parts 

VII. — Copper 54.08 parts 

Zinc 45.39 parts 

VIII. — Brass 3 to 4 parts 

Zinc 1 part 

A solder which is valuable hecau.se it 
can be wrought with the hammer, rolled 
out, or drawn into wire, and because it 
is tough and ductile, is the following: 

IX. — Brass 78.36 parts 

Zinc 17.41 parts 

Silver 4.33 parts 

Fusible White Solder. — 

X. — Copper 57.4 parts 

Zinc 38 parts 

Tin 14.6 parts 

Easily Fusible Solders. — 

XI. — Brass 5 paas 

Zinc 3.5 parts 

XII. — Brass 5 parts 

Zinc 5 parts 

Semi-White Hard Solders. — 

XIII — Copper 53.3 parts 

Zinc 46.7 parts 

XIV. — Brass 13 parts 

Zinc 4 to 7 parts 

Tin 1 part 

XV. — Brass 33 parts 

Zinc 10 parts 

Tin 1 part 

XVI. — Copper 44 parts 

Zinc 49 parts 

Tin 3.30 parts 

Lead l.£0 parts 

Formulas XIII and XVI are fairly 
fusible. 

White Hard Solders. — 

XVII. — Brass 30 parts 

Zinc 1 part 

Tin 4 parts 

XVIII. — Copper 58 parts 

Zinc 17 parts 

Tin 15 parts 

XIX. — Brass 11 parts 

Zinc 1 part 

Tin 3 parts 
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XX. — Brass 6 parts 

Zinc 4 parts 

Tin 10 parts 

XXI. — Copper 57.44 parts 

Zinc 27.98 parts 

Tin 14.5S parts 

For Brass Tubes. — 1. — Copper. 100 
parts; lead. 25 parts. 

II. — A very strone solder for soldering 
brass tubes to be arawn, etc., is com- 
posed of 18 parts brass, 4 parts zinc, and 
1 part fine .silver. 

For Fastening Brass to Tin. — To 20 
parts of fine, reduced copper, add suffi- 
cient sulphuric acid to make a stiff paste. 
To this add 70 parts of metallic mercury, 
an«i work in, at the same time applying 
heat until the mass assumes a wax-like 
consisten^'y. Warm or heat the plates to 
be united, to about the same tempera- 
ture, apply the mixture, hot, to each, then 
press together, and let cool. 

COPPER SOLDERS. 

The copper solders which are used for 
soldering copper as well as bronze are 
mixtures of copper and lead. By in- 
creasing the quantity of lead the fusi- 
bility is increased, but the mixture de- 
parts from the color and toughness of 
copper. The most commonly employed 
copper solder is the following; 

I. — Copper 5 parts 

Lead 1 part 

II. — Copper 80 parts 

Lead la parts 

Tin 5 parts 

For Red Copper. — I. — Copper, 3 p.irts; 
zinc, 1 part. 

II. — Copper, 7 parts; zinc, 3 parts; 
tin, 2 parts. 

FATS FOR SOLDERING. 

I — Soldering fat or grease is com- 
monly a mixture of rosin and tallow with 
the addition of a small quantity of sal 
ammoniac. It is particularly adapted to 
the soldering of tinned ware, because it is 
easily wiped off the surface after the 
joint is made, whereas if rosin were 
used alone, the scraping away might 
remove some of the tin and spoil the 
object. 

II. — The following is a well-tried 
recipe for a soldering grease: In a pot 
of sufficient size and over a slow fire 
melt together 500 parts of olive oil and 
400 parts of tallow; then stir in slowly 
250 parts of rosin in powder, and let the 
whole boil up once. Now let it cool 


down, and add 125 parts of saturated 
solution of sal ammoniac, stirring the 
while. When cold, this preparation will 
be ready for use. 

FLUIDS FOR SOLDERING. 

I. — To the ordinary zinc chloride, 
prepared by digesting chips of zinc in 
strong hydrochloric acid to saturation, 
add ) spirits of sal ammoniac and } |iart 
rain water, and filter the mixture. Thi.s 
soldering liouid is especially adapted to 
the soft soldering of iron and steel, be 
cause it does not make rust spots. 

To solder zinc, the zinc chloride may 
be used without any spirit sal ammoniac. 

II. — Mix phosphoric acid with strong 
spirits of wine in the following propor- 


tions: 

Phosphoric acid solu- 
tion 1 quart 

Spirits of wine (80 per 

cent) quarts 


More or less of the spirits of wine i^ 
used depending upon the concentration 
of the pnosphoric acid solution. When 
this soldering liquid is applied to the 
metal to be soldered, the phosphoric acid 
immediately dissolves the oxide. The 
hot soldering iron vaporizes the spirits of 
wine very quickly and causes the oxide 
released by the phosphoric acid to form 
a glazed mass with the surplus phosphoric 
acid, which mass can be easily removed. 

III. — Dissolve in hydrochloric acid; 
Zinc, 50 parts (by weight); sal’ am- 
moniac, 50 parts. 

IV. — Hydrochloric acid. 600 parts (by 
weight): sal ammoniac, 100 parts. Put 
zinc chips into the acid to saturation, 
next add the sal ammoniac. Filter 
when di.ssolved and preserve in flasks. 

V. — Eight hundred parts of water with 
100 parts of lactic acid and 100 parts of 
glycerine. This dispenses with the use 
of chloride of zinc. 

Acid -Free Soldering Fluid. — L— Five 
parts of zinc chloride dissolved in 25 
parts of boiling water. Or, 20 parts of 
zinc chloride, 10 parts of ammonia 
chloride, dissolved in 100 parts of boil- 
ing water and put into glass carboys. 


11. — Cliloride zinc 1 drachm 

Alcohol 1 ounce 


Substitute for Soldering Fluid. — As a 
sub.stitutc for the cu.stoinary soldering 
fluid and soldering mediums an am- 
monia soap is recoin mended, which is 
obtained by the mixture of a finely pow- 
dered ro.sin with strong ammonia solu- 
tion Of this soap only the finely divided 
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rosin remains on the soldered place after 
the soldering. This soldering process 
is well adapted for soldering together 
copper wires for electrical conduits, since 
the rosin at the same time serves as an 
insulator. 

FLUXES FOR SOLDERING. 

The fluxes generally used in the soft- 
soldcriiig of metals are powdered rosin 
or a solution of chloride of zinc, alone or 
combined with sal ammoniac. A gcutral 
soldering liqui<l can he prepared by 
mixing 1^7 parts neutral zinc chloride, 
11 parts sal ammoniac, and d'i parts 
water; or, 1 part sugar of milk, 1 part 
glycerine, and 8 parts water. 

A soldering fat for tin-plate, preferable 
to ordinary rosin, as it can be more easily 
removed after soldering, is prepared as 
follows: One hundred and fifty parts beef 
tallow, parts rosin, and loO parts 

olive oil are meltcfi togoiher in a crucible 
and well stirred, 50 parts powdered sal 
ammoniac dissolved in as little w'ater as 
possible being added. 

Soldoring fat for iron is composed of 
50 parts olive oil and 50 parts powdereil 
sal ammoniac. Sohlering fat for al- 
uminum is made In' melting together 
equal parts of rosin and tallow', half the 
fpiantity of zinc chloride being added to 
tne mixture. 

Soldering paste consists of neutral 
soldering iKpiTd thickened wdth .starch 

f )a.ste. This pa.sle must b«: applied more 
ightly than the soldering liepnd. 

Soldering salt is yirepared by mixing 
equal parts of neutral zinc chloride, free 
from iron, and powdered sal ammoniac. 
When required for use, 1 part of the salt 
should be dissolved in 3 or 4 parts water. 

Borax is the flux most frenuently used 
for hard-soldering; it should be applied 
to the soldering seam either dry or stirred 
to a paste with water. It is advisable 
to use calcined borax, i. e., borax from 
which the water of crystallization has 
been dr'ven out by heat, as it docs not 
become so iiiHated as ordinary borax. 
Borax dissolves the metallic oxides form- 
ing on the joint. 

Finely powdered cryolite, or a mixture 
of i parts p(»wdered cryolite and 1 part 
phosphoric aciij, is also used for hard- 
sohleiing copper and coppt r alloys. 

Muller’s hard-soldering liquid con- 
sists of equal parts of phosphoric acid 
and alcohol (80 per eriit). 

\ mixture of cniial parts of cryolite 
and barium chloride is used as a flux in 
hard-srildcring aluminum bronze. 

A very good dry-soldering preparation 
consists of two vials, one of wnicH is tilled 


with zinc chloride, and the other with 
ammonium chloride. To use, dissolve 
a little of each salt in water, apply the 
ammonium chloride to the object to be 
soldered and heat the latter until it 
begins to give off vapor of ammonium, 
then apply the other, and immediately 
thereafter the solder, maintaining the 
heat in the meantime. This answ'crs 
for very soft solder. For a harder solder 
dissolve the zinc in a very small por- 
tion of the ammonium chloride solution 
(from 1 to A pint). 

When steel is to be soldered on steel, 
or iron on steel, it is necessary to remo\e 
every trace of o}(ide of iron between the 
surfaces in contact. Melt in an earthen 
vessel: Borax, 8 parts; colophony, 2 
parts; pulverized glass, 3 parts; steel 
tiling.s, 2 parts; carbonate of potash, 1 
part; hard soap, powdered, 1 part. Flow 
the melted mass on a cold plate of sheet 
iron, and after cooling break up the 
pieces and pulverize them. This powder 
IS thrown on the .surfaces a few minutes 
before the piec<*s to be soldered are 
brought together. The borax and glass 
contained in the composition dissolve, 
and consecpiently liquefy all of the ini- 

{ )urities, which, if they were sinit up 
letwcen the pieces soldered, might form 
scales, at times dangerous, or interfering 
with the resistance of the piec*c 

To prepare rosin for soldering bright 
tin, mix 1} pounds of olive oil, 1 pounds 
of tallow, and 12 ounce.s of nulveri/ed 
rosin, ami let them boil up. When this 
mixture has become cool, add 1^ pints 
of water saturated with puUeii/.ed sal 
aimnoniac, stirring constantly 

GAS SOLDERING. 

'File solde ring of small metallic articles 
where the prc»diiction is a wholesale one, 
is almost exclusively clone by the use of 
gas, a pointed tiamc being produced by 
air pressure. The* air pre.s.sure is ob- 
tained by the workman W’ho does the 
.soldering setting in motion a treadle 
with his foot, which, resting on rubber 
bellows, drives by pressure on the same 
the aspirated air into wind bellows. 
From here it is sent irto the soldering 
pipe, where it is connected with the giis 
and a pointed Hanic is procliieecl. In 
order to obtain a rather uniform heat 
the workman has to tread continually, 
which, however, renders it almost im- 
possible to hold the article to be soldered 
steady, although tliis is necessary if the 
work is to proceed quickly. Hence, 
absolutely skillful and expensive hands 
aie required, on whom the employer is 
often entirely dependent. To improve 
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this method of soldering and obviate its i 
arawbacks, the soldering may be con- | 
ducted with good success in the following 
manner: For the production of the air 
current a small ventilator is set up. The 
wind is conducted through two main con- 
duits to the work table.s. Four or six 
tables may, for instance, be placed to- 
gether, the wind and the gas pipe end- 
ing in the center. The gas is admitted 
as formerly, the wind is conducted into 
wind bellows by means of joint and hose 
to obtain a constant pressure and from 
here into the soldering pipe. In this 
manner any desired flame may be pro- 
duced, the workman operates quietly 
and without exertion, which admits of 
employing youthful hands and consequently 
of a saving in wages. The equipment is 
considerablv cheaper, since tlie rubber 
bellows under the treadle are done away 
with. 

GERMAN-SILVER SOLDERS. 

Because of its peculiar composition 
German-silver solder is related to the 
ordinary hard solders. Just as hard 
.solders may be regarded as varieties of 
bra.ss to which zinc has been added, 
German-silver .solders may he regarded 
as German silver to which zinc has been 
added. The German-silver sohler be- 
comes more easily fused with an increase 
in zinc, and vice versa. If the quantity 
of zinc be increased beyomi a certain 
proportion, the resultant solder becomes 
too brittle. German-silver solders are 
characterized by remarkable strength, 
and arc therefore used not only in sol- 
dering German silver, but in many cases 
where special strength is recjuired. As 
German silver can be ina<le of the color 
of steel, it is frequently used for solder- 
ing fine .steel articles. 

Solder for ordinary Gt rman .silver can 
be made of 1,000 parts (ierman-silver 
chips, 1*25 parts sheet-! : -iss chips, 1 1'2 
parts zinc, and 33 parts tin; or, of S 
parts German silver and ^ to 3 parts 
zinc. 

Soft German-Silver Solder. — 

I. — Copper 4..J parts 

Zinc 7 parts 

Nickel 1 part 

II. — Copper 3.1 parts 

Zinc 5U.5 parts 

Nickel 8.5 parts 

III. — German silver 5 parts 

Zinc 5 parts 

Compositions I and II have analo- 
ffous properties. In composition III 
^'German silver" is to be considered as a 


mixture of copper, zinc, and nickel, for 
which reason it is necessary to know the 
exact composition of the German silver 
to be used. Otherwise it is advisable 
to experiment first with small quantities 
in order to ascertain how much zinc is to 
be added. The proper proportion of 
German silver to zinc is reached when 
the mixture reveals a brilliancy and 
condition which renders it possible to 
barely pulverize it wh'le hot. A .'^mall 
auantitv when brf>ught in contact with 
tne soldering iron should just fuse. 

Hard German -Silver or Steel Solder. — 
I. — Copper .35 parts 

Zinc 50.5 parts 

Nickel .... 9.5 parts 


IT. — (’upper . . 3-S parts 

Zinc. ... 50 parts 

Nickel. parts 

(.Composition I reouires a fairly high 
temperature in order to be melted. 
Composition II requires a blow pipe. 


GOLD SOLDERS: 

Hard Solder for Gold. — The hard 
solder or gold solder which the jeweler 
fretjuently requires for the execution of 
various works, not only serves for solder- 
ing gold ware, but is also often employed 
for soldering flue steel goods, sueh as 
specta<-les, etc. Fine gold is only used 
for soldering articles of platinum. The 
stronger the alloy of the gold, the more 
fusible must be the solder. Generally 
the gold solder is a compo.sition of gold, 
silver, and cop])er. If it is to be very 
easily f\i>ible, a little zinc may be added, 
but, on the other hand, even the copper 
is .>(>im'iimes left out and a mixture con- 
sisting only of gold and silver (e. g., equal 
parts of both; is used. 'The shade of the 
solder also recjiiires attention, which 
must be regulated by varying proportions 
of silver a'lul copper, so that it may be as 
nearly as possible the same as that of the 
gold to be soldered. 

I. — For 24-carat gold: Twenty-two 
parts gold (24 carat), 2 parts siher, and 
1 part copper; refractory. 

11 — For CS-carat gold: Nine parts gold 
(IS carat), 2 parts .silver, and 1 part 
copper; refractory. 

HI. — For 16-enrat gold: Twenty-four 
parts gold (16 carat), 10 parts silver, and 
8 parts copper; refractory. 

IV. — For 14-carat gold: Three parts 
gold (14 carat), 2 parts silver, and 1 part 
copper; more fusible. 

V. — Gold solder for alloys containing 
smaller quantiwies of gold is composed 
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of 8 parts gold, 10.5 parts silver, and 5.5 
parts copper, or, 

VI. — Ten parts gold (13.5 carat), 5 
parts silver, and 1 part zinc. 

VII. — The following easily fusible 
solder is used for ordinary pold articles: 
Two parts gold, 9 parts silver, 1 part 
copper, and 1 part zinc. Articles soldered 
with this solder cannot be subjected to 
the usual process of coloring the gold, as 
the solder would become black. 

VIII. — A refractory enamel solder for 
articles made of 2()-carat and finer gold, 
which can bear the high temperature 
required in enameling, consists of 37 
parts gold and 9 parts silver, or 16 parts 
gold (IS carat), 3 parts silver, and 1 part 
copper. 

Which of these compositions should 
be employed depends upon the degree 
of the fusibility of the enamel to be ap- 
plied. If it is very difficult of fusion 
only the first nameJ can be used; other- 
wise it may happen that during the 
melting on of the enamel the soldering 
spots a.c so strongly heated that the 
solder it.sclf melts. For ordinary article.s, 
as a rule, only readily fusible enamels 
are employed, and consequently the 
readily fusible enameling solder may 
here be made use of. Soldering with the 
latter is readily accomplished with the 
aid of the .soldering pipe. Although the 
more hardly f>fsil)le gold solders may 
also be melted by the use of the ordinary 
soldering pipe, the employment of a special 
.siuall blowing apparatus is recommended 
on account of the resulting ease and 
rapidity of the w^ork. 

SOLDERS FOR GLASS. 

I. — Melt tin, and add to the melted 
mass enough copper, with constant stir- 
ring, until the melted metal consists of 
95 per cent of tin and 5 per cent of 
copper. In order to render the mixture 
more or less hard, add J to 1 per cent of 
zinc or lead. 

II. — A compound of tin (95 parts) 
and zinc (5 parts) melts at 392° F., and 
oan then be firmly united to glass. An 
alloy of 90 parts of tin and 10 parts of 
aluminum melts at 734° F., adheres, like 
the preceding, to glas.s, and is equally 
brilliant. With either of the.se alloys 
glass may be soldered as easily as metal, 
in two ways. In one, heat the pieces of 
gl.iss in a furnaie and rub a stick of 
soldering alloy over their surfaces. The 
alloy will melt, and can be ea.sily spread 
bv means of a roll of paper or a slip of 
aluminum. Press the pieces firmly to- 
fretber. and keep so until cool. In the 


other method a common soldering iron, 
or a rod of aluminum, is heated over a 
coal fire, a gas jet, or a flame supplied 
by petroleum. The hot iron is passed 
over the alloy and then over the pieces to 
be soldered, without the use of a dis- 
solvent. Care should be taken that 
neither the soldering irons nor the glass 
be brought to a temperature above the 
melting point of the alloy, lest the latter 
.should he oxidized, and prevented from 
adhering. 

HARD SOLDERS. 

Hard solders are distinguished as 
brass, German silver, copper, gold, silver, 
etc., according to the alloys u.sed (see Brass 
Solders, Copper Solders, etc., for other 
hard solders). 

The designation “hard solder“ is 
used to distinguish it from the easily 
running and softer solder u.sed by tin- 
smiths, and it applies solely to a coin- 
osition that will not flow under a red 
eat. For the purposes of the jeweler 
solder may be classified according to its 
composition and purpose, into gold or 
silver solder, whicn means a solder con- 
sisting of an alloy of gold with silver, 
copper, tin, or zinc-like metal or an 
alloy of silver with copper, tin, or zinc- 
like metal. According to the uses, the 
.solder is made hard or soft; thus in gold 
solders there is added a greater amount 
of silver, whereas for silver solders there 
is added more tin or zinc-like metal. 

In the production of solder for the 
enameler*s u.se, that is for combining 
gold with gold, gold with silver, or gold 
with copper, which must be enameled 
afterwards, it is necessary always to keep 
in mind that no solder can be v«sed 
effectually that contains any tin, zinc, 
zinc alloys, or tin or zinc-like metals in 
any great quantities, since it is these very 
metals that contribute to the cracking of 
the enamel. Yet it is not possible to do 
without such an addition entirely, other- 
wise the solder would not flow under the 
melting point of the precious metals 
themsdves and we should be unable to 
effect a union of the parts. It is there- 
fore absolutely ncces.sary to confine these 
additions to. the lowest possible per- 
centage, so that only a trace is apparent. 
Moreover, care must be taken to use for 
enameling purposes no base alloy, be- 
cause the tenacity or durability of the 
compound will be affected thereby; in 
other words, it must come up to the 
standard. 

In hard soldering with borax, direct, 
several obstacles are encountered that 
make the process somewhat difficult. In 
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the first place the salt forms great bubbles 
in contact with the soldering iron, and 
easily scales away from the surface of the 
parts to be solciered. Besides this, the 
parts must be carefully cleaned each time 
rior to applying the salt. All these dif- 
culties vanish if instead of borax we use 
its component par's, boric acid and sodium 
carbonate. The heat of the soldering imn 
acting on these causes them to conihiiie 
in such a way as to produce an excellent 
flux, free from the difficulties mentioned. 

Composition of Various Hard Solders. 
— Yellow solders for brass, bronze, cop- 
per, and iron: 

I. — Sheet-brass chips, 5 parts, and 
zinc, 3 to 5 parts, easily fusible. 

II. — Sheet brass chips, 3 parts, and 
zinc, 1 part; refractory. 

III. — Sheet-brass chips. 7 parts, and 
zinc, 1 part; very refractory and firm. 

Semi-white solders, containing tin and 
consequently harder: 

I. — Sheet bra.ss, 12 parts; zinc, 4 to 
7 parts, and tin, 1 part. 

II. — Copper. 16 parts; zinc, 16 parts, 
and tin, 1 part. 

III. — Yellow solder, 20 to 30 parts, 
and tin, 1 part. 

White solders: 

I. — Sheet brass, 20 parts; zinc, 1 part, 
and tin, 4 parts. 

II. — Copper, 3 parts; zinc, 1 part, and 
tin, 1 part. 

To Hard -Solder Parts Formerly Sol- 
dered with Tin Solder. — To repair gold 
or silver articles which have been spoiled 
with tin solder proceed as follows: Heat- 
ing the object carefully by means a of 
small spirit lamp, brush the tin off as 
much as possible with a chalk brush; 
lace the article in a diluted solution of 
ydrochloric acid for about 8 to 10 
hours, as required. If much tin re- 
mains, perhaps 12 hours may be neces- 
sary. Next withdraw it, rinse off and 
dry; whereupon it is carefully annealed 
and finally put in a pickle of dilute 
sulphuric acid, to remove the annealing 
film. When the article has been dipped, 
it may be hard soldered again. 

SILVER SOLDERS. 

Silver solder is cast in the form of 
ingots, which are hammered or rolled into 
thin sheets. From these small chips or 
“links.” as they arc called, are cut off. 
The melted .solder can also be poured, 
vrben slightly cooled, into a dry iron mor- 
tar and pulverized while still warm* The 


solder can also be filed and the filings used 
for .soldering. 

Silver soFders are used not only for 
soldering silver objects, but also for 
soldering metals of which great resist- 
ance is expected. A distinction must be 
drawn between silver solder consisting 
either of copper and silver alone, and 
silver solder to v hich tin has been added 


Very Hard 
Silverware. — 

Silver Solder for 

I. — (Copper 


Silver. 


Hurd sil 

Ivcr solder. 

II. — Copper 


Silver. . 


Brass . 


III. — Copper 

2 parts 

Silver . 

28 parts 

Brass 

10 parts 

Soft silver solder. 

IV. — Silver . . 


Brass. . 

1 part 

V. — Silver . 


Copper 


Zinc 


VI.— Silver. . 


Brass. . 


Tin . . 

1 part 


The.se solders are preferably to b« 
employed for the completion of work 
begun with hard silver solders, defective 
parts alone being treated. For this 
purpose it is sometimes advisable to use 
copper-silver alloys mixed with zinc, as 


for example: 

VH. — Silver 12 parts 

Copper 4 parts 

Zinc 1 part 

Vni. — Silver 5 parts 

Brass 6 parts 

Zinc 2 parts 


This la.st formula (VIII) is mo.st com- 
monly used for ordinary silverware. 

Silver Solders for Soldering Iron, 
Steel, Cast Iron, and Copper. — 


I. — Silver 

. ... 10 

parts 

Brass 

10 

parts 

IT. — Silver 

20 

parts 

Copper 

30 

parts 

Zinc 

10 

parts 

III. — Silver 

30 

parts 

('opper 

10 

parts 

Tin 

0.5 parts 

IV.— Silver 

60 

parts 

Brass 


parts 

“inc 


parts 
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In those solders in which brass is used 
care should be taken that none of the 
metals employed contains iron. Even 
an inappreciable amount of iron dele- 
teriously affects the solder. 

V. — Copoer, 30 parts; zinc, 1^.85 
parts; silver, 57.15 parts. 

VI. — Copper, 23.33 parts; zinc, 10 
parts; silver, 66.67 parts. 

VII. — Copper, 26.66 parts; zinc, 10 
parts; silver, 63.34 parts. 

VIII. — Silver, 66 parts; copper, 24 
parts, and zinc, 10 parts. This very strong 
solder is frequently used for soldering 
silver articles, but can also be used for 
soldering other metals, such as brass, 
copper, iron, steel band-saw blades, etc. 

IX. — Silver, 4 parts, and brass, 3 
parts. 

X. — A very refractory silver .solder, 
which, unlike the silver solder containing 
zinc, is of great ductility and does not 
break when hammered, is composed of 
3 parts silver and 1 part copper. 

Soft Silver Solders. — I. — A soft silver 
solder for resoldering parts already 
soldered is made of silver, 3 parts; cop- 
per, 2 parts, and zinc, 1 part. 

II. — Silver, 1 part, and brass, 1 part; 
or, silver, 7 parts; copper, 3 parts, and 
zinc, 2 parts. 

III. — A readily fusible silver .solder for 
ordinary work: Silver, 5 parts; copper, 6 
parts, and zinc, 2 parts. 

IV. — (Soft.) Copper, 14.75 parts; 
zinc, 8.20 parts; silver, 77.05 parts. 

V. — Copper, 22.34 parts; zinc, 10.48 
parts; silver, 67.18 parts. 

VI. — Tin, 63 parts; lead, 37 parts. 

French Solders for Silver.- I. — For 
fine silver work: Fine silver, 87 parts; 
brass, 13 parts. 

II — For work 792 fine: Fine silver, 
8:3 brass, 17 parts. 

HI- — For work 712 fine: Fine silver, 
75 parts; brass, 25 parts. 

IV. — For work 633 fine: Fine silver, 
fit) parts; brass, 34 parts. 

V. — For work 572 fine: Fine silver, 
55 parts; brass, 45 parts. 

Solder for Silversmiths, etc. — Gold, 
10 parts; silver, 55 parts; copper, 29 
paits; zinc, 6 parts. 

Hard Solder. — Silver, 60 parts; bronze, 
39 parts; arsenic, 1 part. 

Soft Solder. — Powdered copper, 30 
parts; sulphate of zinc, 10 parts; mer- 
cury, 60 parts; sulphuric acid. Put 


the copper and the zinc sulphate in a 
porcelain mortar, and then the sulphuric 
acid. Enough acid is required to cover 
the composition; next add the mercury 
while stirring constantly. When the 
amalgamation is effected, wash several 
times with hot water to remove the acid, 
then allow to cool. For use, it is suffi- 
cient to heat the amalgam until it takes 
the consistency of wax. Apply on the 
parts to be soldered and let cool. 

Solder for Silver-Plated Work. — I. — 
Fine silver, 2 parts; bronze, 1 part. 

II. — Silver, 68 parts; copper, 24 parts; 
zinc, 17 parts. 

Solder for Silver Chains. — I. — Fine 
silver, 74 parts; copper, 24 parts; orpi- 
ment, 2 part.*?. 

II. — Fine silver, 40 parts; orpimeni« 
20 parts; copper, 40 parts. 

SOFT SOLDERS: 

See also Brass Solders, Copper Soldeio, 
Gold Solders. 

I. — Fifty parts bismuth, 25 parts tin, 
and 25 parts lead. This mixture melt.^ 
at 392° F. 

II. — Fifty parts bismuth, 30 parts lead, 
and 20 parts tin. This will melt 
374° F. 

III. — The solder that is used in solder- 
ing Britannia metal and block tin pipes 
is composed of 2 parts tin and 1 part 
lead. This molls in the blow-pipe flame 
at many degrees lower temperature 
than either tin or Britannia metal, and it 
is nearly of the same eolor. Care must 
be taken in mixing these solders to keep 
them well stirred when pouring into 
molds. Care should also be taken tliatthe 
metal wliieh melts at a higher tempera- 
ture be melled first and then allowed to 
cool to the melliiig temperature of the 
next metal U) be added, and so on. 
Article.s to be soldered with these solders 
should be joined with a blow pipe to get 
the best results, but if a copper is used it 
must be drawn out to a long, thin point. 
For a flux use powdered rosin or sweet 
oiL ^ 

Tin solders for soldering lead, zinc, 
tin, tin-plate, also copper and brass when 
special strength is not required, are pre- 
pared as follows: 

I. — Tin, 10 parts; lead, 4 parts; melt- 
ing point, 356° F. 

II. — Tin, 10 parts; lead, 5 parts; melt- 
ing point, 365° F. 

III. — Tin, 10 parts; lead, 6 parts; 
melting point, 374° F. 
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IV. — Tin, 10 parts; lead, 10 parts; 
melting point, 392^ F. 

V. — Tin, 10 parts; lead, 15 parts; 
melting point, 432° F. 

VI. — Tin, 10 parts; lead, 20 parts; 
melting point, 464° F. 

The last of 5 ho above mixtures is the 
cheapest, on account of the large quantity 
of lead. 

Bismuth solder or pewlerer’.s solder 
fusible at a low temperature is prepare*! 
by melting together: 

I. — Tin, 2 parts; lead, 1 part; ’ ismuth, 
1 part; melting point, 266° F. 

IF — Tin, 3 parts; lead, 4 p.arts; bis- 
muth, 2 parts; melting point, 297° F 

III. — Tin, 2 parts; lead, 2 j arts, bis- 
muth, 1 part; melting point, o 0° F. 

STEEL SOLDERING. 

Dissolve srTaps of cast steel in as small 
a quantity as possible of nitric acid, add 
finely pulverized borax and stir vigor- 
ously until a fluid paste is formed, then 
dilute by means of sal aininoibac and 

C ut in a bottle. When soldering is t<i 
e done, apply a thin layer of the .solu- 
tion to the two parts to be soldered, and 
when these have been carried to or- 
dinary nolness, and the mass is con- 
seijiiPiitly plastic, beat li,:>]itly on tlir aii\il 
with :i fl.it hammer. '^I'liis rc( ipc is useful 
for cases when the steed is md tt» be 
soldered at an elevation uf ti-mperaturc 
to the bright i eil. 

To Sol ler a Piece of Harden^ .] Steel. 
To liar*l-solvlcr a [liece *)f liartlencd sle**! 
such as imlcx (rcgul.'tor), stop .spring ^ iii 
the part wliicdi is not claslic), *-bck, etc , 
take a very flat chareoal if th»- piece is 
diflicult to atta(‘h; li.ird-soldcr ami as 
soon as the soklcriijg has Incii <lone, 
plunge the piece inb' oil. All that re- 
mains to be done is lo blue it again muI 
to polish. 

Soldering Powder for Steel. - Melt in 
an earthen pot 3 parts i)f borax, 2 of col- 
ophony, 1 of potassium carbonate, a.s 
much powdered h.ard soap, In which 
must be added 3 parts of tincly powtJ«Tcd 
glass and 2 parts of steel niiiigs. 'flic 
melted mass is run out upon a (old, plate 
of .sheet iron, and when it is coniplolvly 
chilled it is broken into sm.dl bits or 
Bnely powdered. To solder, it is neces- 
sary to .sprinkle the powder on the sur- 
faces to be joined several minutes be- 
fore bringing them tog(‘ther. 

Soldering Solution for Steel. — A sol- 
dering solution for steel that uill not rust 


or blacken the work is made of 6 ounces 
alcohol, 2 ounces glycerine, and 1 ounce 
oxide of zinc. 

PLATINUM SOLDERS. 

There are many platinum solders in 
existence, but the main principle to be 
borne in mind in jewelry work is that 
the soldering seam should be as little 
perceptible a.s po.ssible; the solder, there- 
fore, should have the same color as the 
alloy. 

I — A platinum solder which meets 
these recjuirements very satisfactorily is 
composed of 9 parts gold and 1 part 
palladium; or, 8 parts gold and 2 parts 
palladium. 

II TTie following is a readily fusible 
platinum solder: Fine silver, 1.5n5 parts, 
and pure platinum, ()..083 parts. This 
melts easily in the ordinary draught fur- 
nace, as well as before the soldering pipe 
on a piece of charcoal. Of similar 
action i.s a solder of the following com- 
position, which is very useful for places 
not exposed lo the view: 

III - Fine gold, 1.555 parts; fine sil 
ver, 0 <55 parts; and pure copper, 0 324 
parts. 

SOLDER FOR IRON. 

See also under Silver Solders. 

('opp(‘r, 67 parts; zinc, 33 parts; or, 
coppei, (*0 parts; zinc, 40 parts. 

TIN .SOLDERS: 

See aUo Soft Solders. 

(iobl jewelry which has been (‘ndcred 
unsightly by tin solder may Ov- freed 
from till entirely by dipping the arlu le 
l\»r a few' minutes into the following 
solution and then brushing off the tin: 
Pulvcn/e 2 p.arts of green vitriol and 1 
part of saltpeter and boil in a ca.st-iron 
)ot with 10 ])arts of w’atrr until the 
arger part of the latter has evaporated. 
The crystals forming upon cooling are 
dissolved in hydrochloric acid (8 parts of 
hydrochloric a*‘id to I pcirt of cry.stals). 
If the .nii(‘los in question have to be left 
in the liquid for .some time, it is well to 
I dilute it with 3 or 4 parts of water. 

! The till solder is dissolved by this solu- 
I lion without attacking or damaging tjie 
artule in the least. 

VARIOUS RECIPES FOR SOLDERING: 

To Conceal Soldering. — Visible solder- 
ing may lx* obviated by the following 
methods: For cooper goods a concen- 
trated .solution of Diue vitriol is prepared 
and applied to the places by means of an 
iron rod or iron wire. The thickness of 
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the layer may be increased by a repeti- 
tion of the process. In order to give the 
places thus coppered the appearance of 
the others, use a saturated solution of zinc 
vitriol, 1 part, and blue vitriol, parts, 
and finish rubbing with a piece of zinc. 
By sprinkling on gold powder and sub- 
sequently polishing, the color is rendered 
d.'eper. In the case of gold articles the 
places are first coppered over, then cov- 
ered with a thin layer of fish glue, after 
which bronze filings are thrown on. When 
the glue is dry rub off quickly to produce 
a fine polish. The places can, of course, 
also be electro-gilt, whereby a greater 
uniformity of the shade is obtained. In 
silver objects, the soldering seams, etc., 
are likewise coppered in the above-de- 
scrilied manner; next they are rubbed 
^ith a brush dipped into silver powder 
and freshly polished. 

Solder for Articles which will not Bear 
a High Temperature. — Take powdered 
copper, the precipitate of a solution of 
the sulphate by means of zinc, and mix 
it with concentrated sulphuric acid. 
According to the degree of hardness re- 
quired, take from 20 to 30 or 36 parts of 
copper. Add. while constantly snaking, 
70 parts of quicksilver, and when the 
amalgam is complete, wash with warm 
water to remove the acid; then allow it 
to cool. In 10 or 12 hours the composi- 
tion will be hard eiv>ugh to scratch tin. 
For use, warm it until it reaches the 
consistency of wax, and spread it where 
needed. When cold it will adhere with 
great tenacity. 

Soldering a Ring Containing a Jewel. 
— I. — Fill a small crucible with wet sand 
and bury the part with the jew'el in the 
sand. Now solder with soft gold solcler, 
holding the crucible in the hand. The 
stone will remain uninjured. 

II. — Take tissue paper, tear it into 
strips about 3 inches in width, and make 
them into ropes; wet them thoroughly 
and wrap the stone in them, passing 
around the stone and through tne ring 
until the center of the latter is slightly 
more than half filled with paper, clqsely 
wound around. Now fix on charcoal, 
permitting the stone to protrude over the 
edge of the charcoal, and solder rapidly. 
The paper will not only protect the stone, 
but also prevent oxidation of the portion 
of the ring which is covered. 

Soldering without Heat. — For solder- 
ing objects without heating, take a large 
copper wire filed to a point; dip into 
soldering water and rub the parts to be 
soldered. Then heat the cupper wire 


and apply the solder, which melts on 
contact. It may then be applied to the 
desired spot without heating the object. 

COLD SOLDERING: 

See also Adhesives and Cements. 

For soldering articles which cannot 
stand a high temperature, the following 
process may be employed: 

I. — Take powdered copper precipi- 
tated from a solution of sulphate by 
means of zinc and mix it in a cast-iron 
or porcelain mortar with concentrated 
sulphuric acid. The number of parts of 
copper varies according to the degree of 
haraness which it is wished to obtain. 
Next add, stirring constantly, 70 parts of 
mercury, and when the amalgam is 
finished, allow to cool. At the end of 10 
to 12 hours the composition is sufficiently 
hard. For use, heat until it acquires the 
consistency of wax. Apply to the sur- 
face. When cool it will adhere with great 
tenacity. 

II. — Crush and mix 6 parts of sulphur, 
6 parts of white lead, and 1 part of 
borax. Make a rather thick cement of 
this powder by triturating it with sul- 
phuric acid. The paste is spread on the 
surfaces to be welded, and the articles 
pressed firmly together. In 6 or 7 days 
the soldering is so strong that the two 
pieces cannot be separated, even by 
striking them with a hammer. 

Cast-Iron Soldering. — A new process 
consists in decarbonizing the surfaces of 
the cast iron to be soldered, the molten 
hard solder being at the same time 
brought into contact with the red-hot 
metallic surfaces. The admission of air 
however, should be carefully guarded 
against. First pickle the surfaces of the 
pieces to be soldered, as usual, with acid 
and fasten the two pieces together. The 
place to be soldered is now covered with 
a metallic oxygen compound and any 
one of the customary fluxes and heated 
until red hot. The preparation best suited 
for this purpose is a paste made by inti- 
mately mingling together cuprous oxide 
and borax. The latter melts in solder- 
ing and protects the pickled surfaces as 
well as the cuprous oxide from oxidation 
through the action of the air. During 
the heating the cuprous oxide imparts iU 
oxygen to the carbon containeil in the 
cast iron and burns it. Metallic copper 
separates in fine subdivision. Now apply 
hard solder to the place to be united, ^micb 
in melting forms an alloy with the elimi- 
nated copper, the alloy combining with 
the decarourized surfaces of the cast iron. 
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Soldering Block*— This name is given 
to a very useful support for hard srnder- 
ing and can be readily made. The in- 
gredients are: Charcoal, asbestos, and 
plaster of Paris. These are powdered in 
equal parts, made into a thick paste with 
water, and poured into a suitable mpld. 
Thus a sort of thick plate u obtained. 
When this mass has dried it is removed 
from the mold and a very thin cork 
plate is affixed on one surface by means 
^ thin glue. The mission of this plate 
is to receive the points of the wire clamps 
with which the articles to be soldered are 
attached to the soldering block, the as- 
bestos not affording sufficient hold for 
them. 

SOLDERS FOR JEWELERS: 

See Jewelers* Formulas. 

SOLDER FROM GOLD, TO REMOVE: 

See Gold. 

SOLDERING PASTE. 

The semi-liquid mass termed solder- 
ing {)aste is produced by mixing zinc 
chloride solution or that of ammonia- 
zinc chloride with starch paste. For 
preparing this composition, ordinary 
potato s^rch is made with water into a 
milky liquid, the latter is heated to a boil 
with constant stirring, and enough of this 
mass, which becomes gelatinous after 
cooling, is added to tne *above-men- 
tioned solutions as to cause a li^dd 
resembling thin syrup to result. The 
use of all zinc preparations for soldering 
presents the drawback that vapors of a 
strongly acid odor are generated by the 
heat of the soldering iron, hut this evil is 
offset by the extraordinary convenience 
afforded when working with these prepar- 
ations, It is not necessary to subject 
the places to be soldered to any special 
cleaning or preparation. All that is re- 
quired IS to coat them with the soldering 
medium, to apply the colder to the seam, 
etc., and to wi{^ the places with a sponge 
or moistened rag auer the solder has 
cooled. Since the solder adheres readily 
with the use of these substances, a skillful 
workman can soon reach such perfection 
that he has no, or very little, subsequent 
polishing to do on the soldering seams. 

Soft Soldering Paste. — Small articles 
of any metals that would be very delicate 
to solder with a stick of solder, especially 
where parts fit into another and only 
require a little solder to hold them to- 
getli er, can best be joined with a solder- 
ing paste. This paste contains the 
solder and flux comoined, and is easily 
wolied to seams, or a little applied b^ 


fore the parts are put together. The 
soldering flame will cause the tin in the 
paste to amalgamate quickly. The 
paste is made out of starch paste mixed 
with a solution of chloride of tin to the 
consistency of syrup. 

SOOT REMOVERS. 

To clean out stovepipes and furnace 
flues of an accumulation of soot without 
trouble or muss, is entirely possible by 
the use of common materials. Metallic 
zinc is one of these soot-removing agents, 
and it can be used in any form, such as 
old tops from fruit jars, old washboard 
coverings, dry-cell cases, and the like. In 
the case of the last-named, a particularly 
pleasing effect is obtained when an old 
dry cell is dropped into the flames of an 
open fire, whicii produces a delightful 
play of colored lignt. A handful or two 
of salt thrown into the furnace is also 
good for removing accumulations of soot. 

SPECULUM METAL: 

See Alloys. 

SPICES, ADULTERATED: 

See Foods. 

SPICES FOR FLAVORING: 

See Condiments. 

Spirit 

INDUSTRIAL AND POTABLE ALCO- 
HOL: SOURCES AND MANUFAC- 
TURE. 

Abstract of a Farmers* Btdletin prepared 
for the United States D^rtmaU •/ Agricul- 
ture by Dr, Harvey W, Wiley. 

The term “industrial alcohol,” or 
spirit, is used for brevity, and also be- 
cause it differentiates sharply between 
alcohol used for beverages or for medi- 
cine and alcohol used for technical pur- 
poses in tile arts. 

Alcohol Defined. — The term “alcohol” 
as here used o.nd as generally used 
means that ]>articular product which is 
obtained by the fermentation of a sugar, 
or a starch converted into sugar, and 
which, from a chemical point of view, 
is a compound of the hypothetical sub- 
stance “ethyl” with water, or with that 
part of water remaining after the sepa- 
ration of one of the atoms of hydrogen. 
Tills is a rather technical expression, but 
it is very difficult, without using technical 
language, to give a definition of alcohol 
from the chemical point of view. There 
are three elementary substances repre- 
sented in alcohol: Carbon, the chemical 
symbol of which is C; hydrogen, symbol 
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H; and oxygen* symbol O. These atoms J 
are put together to form common alcohol, 
or, as it is called, ethyl alcohol, in which 
preparation 2 atoms of carbon and 5 
atoms of hydrogen form the hypothet- 
ical substance ‘"ethyl,** and 1 atom of 
oxygen and 1 atom of hydrogen form 
the nydroxyl derived from water. The 
chemical symbol of alcohol therefore is 
CiHsOH. Absolutely pure ethyl alcohol 
is made only with great difficulty, and the 
purest commercim forms still have as- 
sociated with them traces of other volatile 
products formed at the time of the dis- 
tillation, chief among which is that 
group of alcohols to which the name 
"‘fused oil" is applied. So far a.s in- 
dustrial purposes are concerned, how- 
ever, ethvl alcohol is the only com- 
ponent of any consequence, just as in 
regard to the character of beverages the 
ethyl alcohol is the component of least 
consequence. 

Sources of Potable Alcohol. — The 
raw materials from which alcohol is 
made consist of those crops which con- 
tain sugar, starch, gum, and cellulose 
(woody fiber) capable of being easily 
converted into a fermentable sugar. 
Alcohol as such is not used as a beverage. 
The alcohol occurring in distilled bever- 
ages is principally derived from Indian 
corn, rye, barley, and molasses. Alcohol 
is also produced for drinking purposes 
from fermented Truit juices such as the 
juice of grapes, apples, peaches, etc. In 
the proauction of alcoholic beverages a 
careful selection of the iiiatenals is re- 
quired in order that the desired character 
of drink may be secured. For instance, 
in the production of rum. the molasses 
derived from the manufacture of sugar 
from sugar cane is the principal raw 
material. In the fermentation of mo- 
lasses a p.articular product is fornic<l 
which by distillation gives th.e alcohol 
compound possessing the aroma and 
flavor of rum. In the making of brandy, 
only sound wine can be used as the raw 
material, and this sound wine, when sub- 
jected to distillation, gives a product con- 
taining the same kind of alcohol as that 
found ir rum, but associated with the 
products of fermentation which give to 
the distillate a character entirely dis- 
tinct and separate from that of rum. 
Again, when oarley malt or a mixture of 
barley malt and rye is properly mashed, 
fermented, and subjected to distilla- 
tion, a product is obtained which, when 
properly concentrated and aged, becomes 
potable malt or rye whisky. In a sim- 
Ki manner, if Indian corn and bar- 


ley mait are properlv mashed, with a 
small portion of rye, tne mash fermented 
and subjected to distillation, and the 
distillate properly prepared and aged, 
the product is known as Bourbon whisky. 
Thus, every kind of alcoholic beverage 
gets its real character, taste, and aroma, 
not from the alcohol which it contains 
but from the products of fermentation 
which are obtained at the same time the 
alcohol is made and which are carried 
over with the alcohol at the time of dis- 
tillation. 

Agricultural Sources of Industrial 
Alcohol. — The chief alcohol-yielding ma- 
terial produced in farm crops is starch, 
the second important material is sugar, 
and the third and least important raw 
material is cellulose, or woody fiber. 
The quantity of alcohol produced from 
cellulose is so small as to be of no im- 
portance at the present time, and there- 
fore this source of alcohol will only be 
discussed under the headings "Utiliza- 
tion of Waste Material or By-Products" 
and "Wood Pulp and Sawdust." 

Starch -Producing Plants. — Starch is a 
compound which, from the chemical 
point of view, belongs to the class known 
as carbohydrates, that is, compounds in 
which the element carbon is associated 
by a chemical union with water. Starch 
is therefore a comi^ound ni.idc of carbon, 
hydrogen, and oxygen, e.xisliiig in the 
proportion of 2 atoms of hydrogen to 1 
atom of oxygen. Ivich molecule of starch 
contains at least 6 atoms of carbon, 10 
a't)!ris of livilrogen, and .5 atonic of 
t>\ygcn. 'The simplest expression for 
slareli is tliercforc CbIIioOr. Inasmucli 
as this is the simplest expression for 
what the chemist knows as a iiiule( nic of 
starch, and it is very probable th.it very 
many. ))erhaps a hundred or more, of 
these molecules exist together, the proper 
expression for starch from a chemical 
point of \icw would be (Celli (pOa).r. 

'I’hc principal starch-producing plants 
arc the cereals, the potato, and cassava. 
With the potato may be classed, though 
not botanically related thereto, the sweet 
potato and the yam. Among cereals 
rice has the largest percentage of starch 
and oats the smallest. The potato, ns 
grown for the table, has an a\crage 
content of about la per cent of starch. 
When a potato is grown specifically lor 
the production of alcohol it contains a 
larger quantity, or nearly 20 per cent. 
Cassava contains a larger percentage of 
starch tlmn the potato, varying from 20 
to 30 per cent. 

Sugar-Producing Plants. — Siujar cant. 
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etc. While sugar is present in some 
degree in all vegetable growths, there are 
some plants which produce it in larger 
quantities than are required for im- 
mediate needs, and this sugar is stored 
in some part of the plant. Two plants 
are preeminently known for their rich- 
ness in sugar, namely, the suf^ar cane 
and the sugar beec. In Louisiana the 
sugar canes contain from 9 to 14 per 
cent of sugar, and tropical cancs coptain 
a still larger amount. 

The juices of the sugar beet contain 
from 12 to 18 per cent of sugar. There 
are other plants which produce large 
quantities of sugar, but which are less 
available for sugar-making purposes than 
those just mentioned. Amon^ these, the 
sorghum must be first mentioned, con- 
taining in the stalk at the time the seed is 
just mature and the starch hardened 
from 9 to 15 per cent of sugar. Sorghum 
seed will also yield as much alcohol as 
equal weights of Indian corn. The 
juices of the stalks of Indian corn con- 
tain at the time the grain is hardening 
and for some time thereafter large quan- 
tities of sugar, varying from 8 to 15 per 
cent. 

In the case of the sorghum an<I the 
Indian-corn stalk a large part of the 
sugar present is not cane sugar or sucrose 
as it is commonly known, but the invert 
sugar derived therefrom. For the pur- 
po'*es of making alcohol the invert sugar 
IS even more suitable than canc sugar. 
Many other plants contain notable 
quantities of sugar, but, with the excep- 
tion of fruits, discusse<l under the follow- 
ing caption, not in siilhcient quantities to 
be able to compete with those just men- 
tioned for making either sugar or alcohol. 

Cane sugar is not (Iir<‘clly susceptible 
to fermentation. (Uicfnically considered, 
it has the formula t\|>re.ssed by the 
symbols: CnIIaaOn. \Vhcn cane sugar 
having the above comf'*vsition becomes 
inverted, it is due to a ^ ncess known as 
hydrolysis, which consists *n the inolccule 
of cane .sugar taking no 1 molecule of 
water and splitting off i.ilo 2 molecules 
of sugar having the same formula but 
different physical and cheminl properties. 
Thus the process may be re presented as 
follows: CijlluaOii (cane Migar) -f- II3O 
(water) = CflIliaO* (dextrose', -r CalLaOe 
(levulose). Those two siigT^s (dextrose 
and levulose) taken together are known 
as invert sugar and arc directly sus- 
ceptible to fermentation. All canc sugar 
psumes the form of invert sugar before 
it becomes fermented. 

^ Fruits , — Nearly all fruit juices are 
rich in sugar, varying in conten. from 5 


to 80 per cent. The sugar in fruits is 
composed of both cane sugc.r and its 
invert products (dextrose and levulose), 
in some fruits principally the latter. Of 
the common fruits tne grape vields the 
largest percentage of sugar. The normal 
grape used for wine making contains 
from 16 to 30 per cent of sugar, the usual 
ainount being about 20 per cent. Fruit 
juices are not usually employed in any 
country for making industrial alcohol, 
because of their very much greater value 
for the production of beverages. 

Composition and Yield of Alcohol- 
Producing Crops. — The weight of alcohol 
that may be produced from a given crop 
is estimated at a little less than one-half 
of ^he amount of fermentable substance 
present, it being understood that the 
fermentable substance is expressed in 
terms of sugar. Pasteur was the first to 
point out tne fact that when sugar was 
termeiued it yielded theoretically a little 
over one-half of its weight of alcohol. It 
must be remembered, however, that in 
the production of alcohol a process of 
hydrolysis is taking place which adds 
a certain quantity of alcohol to the 
products which are formed. For this 
reason 100 parts of sugar yield more than 
100 parts of fermentable products. The 
distribution of the weights produced, as 
theoretically calculatea by Pasteur, is as 
follows: 

One hundred parts of sugar yield the 
following quantities of the products of 
fermentation: 

Alcohol 51.10 parts 

Carbonic aci<l 49.20 parts 

(rlycenrU* 3.40 parts 

Organic acids, chiefly 

siic-cinic 65 parts 

Ethers, aldehydes, fur- 
fural, fat, etc 1.30 parts 


Total weight fer- 
mentation prod- 
ucts produced. . .105.65 parts 
Artichokes , — The artichoke has been 
highly recommended for the manu- 
facture of alcohol. The fermentable 
material in the artichoke is neither starch 
nor sugar, but consists of a mixture of a 
number of carbohydrates of which inulin 
and levulin arc the principal coiisliluents. 
When these carbohydrate materials are 
liydrolizcd into sugars they produce 
levulose in.^lcad of dextrose. Tne Icvu- 
losc is eciuaily as valuable as dextrose lor 
the production of alcohol. Artichokes 
may be harvested either in the autumn 
or in the spring. As they keep well 
during the winter, and in a few places 
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may be kept in hot weather, they form a 
raw material which can be stored for a 
lon^ period and still be valuable for 
fermentation purposes. 

I nder the term “inulin” are included 
all the fermentable carbohydrates. The 
above data show, in round numbers, 17 
per cent ot fermentable matter. Theo- 
retically, therefore, 100 pounds of arti- 
chokes would yield approximately 8} 
pounds of industrial alcohol, or about 
11 gallons. 


Bananas . — ^^The banana is a crop 
which ffrows in luxurious abundance in 
tropical countries, especially Guatemala 
and Nicaragua. The fruit contains large 
quantities of starch and sugar suitalde 
for alcohol making. From 20 to 25 per 
cent of the weight of the banana consists 
of fermentable material. It is evident 


that in the countries where the banana 


grows in such luxuriance it would be a 
cheap source of industrial alcohol. 

Barley and the Manufacture j Malt . — 
A very important cereal in connection 
with the manufacture of alcohol is barley 
which is quite universally employed for 
making malt, the malt iu its turn being 
used for the conversion of the starch of 
other cereals into sugar iu their prepara- 
tion for fermentation. 

IV^alt is made by the sprouting of 
barley at a low temperature (from 50® to 
60® F.) until the small roots are formed 
and the germ has grown to the length of 
J an inch or Tnore. The best malts 
are made at a low' temperature requiring 
from 10 to 14 days for the growth of the 
barley. The barley is moistened and 
spread upon a floor, usually of cement, 
to the depth of 1 foot or 18 inches. As 
the barley becomes w'arm by the process 
of germination, it is turned from time 
to time and the room is kept well ven- 
tilated and cool. It is better at this 


point in the manufacture of malt to keep 
the temperature below 60® F. After the 
sprouting has been continued as above 
noted for the proper length of time, the 
barley is transferred to a drier, where it 
is subjected to a low temperature at first 
and finally to a temperature not to ex- 
ceed 140® or 158® F., until all the water 
is driven off, except 2 or 3 per cent. 
Great care must be exercised in drying 
the barley not to raise the temperature 
too high, lest the diasta.se which is formed 
be deprived of its active qualities. The 
malt has a sweetish taste, the principal 
portion of the starch having been con- 
verted into sugar, which is known 
chemically as “maltose.*^ This sugar is, 
of course, utilized in the fermentation 
for the production of alcohol. Malt is 


chiefly valuaole, however, ..of i)c of 
the amount of alcohol that may be pro- 
duced therefrom, but from the fact that 
in quantities of about 10 per cent it is 
capable of converting the starch of the 
whole of the un malted grains, whatever 
their origin may be. into maltose, thus 

S repariiig the starch for fermentation. 

arley is not itself used in this country 
as a source of industrial alcohol, but it is 
employed for producing the highest 
grades oi* whi.sky, made of pure barley 
malt, which, .ifter fermentation, is dis- 
tilled in a pot still, concentrated in 
another pot still to the proper strength, 
placed in wood, and stored for a number 
of years. Barley malt is too expensive a 
source of alcohol to justify its use for 
industrial purposes. It is, however, one 
of the cheapest and best methods of 
converting tne starch of other cereals 
into sugar preparatory to fermentation. 

Barley has, m round numbers, about 
68 per cent of fermentable matter. The 
weight of a bushel of barley (48 pounds) 
multiplied by 0.68 gives 32 pounds of 
fermentable matter in a bushel of barley. 

Cassava . — Cassava is grown over a 
large area of the South Atlantic and Gulf 
States of this country. Of all the sub- 
stances which have been mentioned, ex- 
cept the cereals, cassava contains the 
largest amount of alcoholic or ferment- 
able sub.slances. The root, deprived of 
its outer envelope, contains a little over 
30 per cent of starch, w'hile the un- 
determined matter in the analyses is 
principally sugar. If this be abided to 
the starch, it is .seen that approximately 
35 per cent of the fresh root is ferment- 
able. This of course represents a very 
high grade of cassava, the ordinary roots 
containing very much less fermentable 
matter. If, however, it is assumed that 
the fermentable matter of cassava root 
will average 25 per cent, this amount 
is much greater than the average of 
the potato, or even of the sweet potato 
and tlic yam. Twenty-five per cent is 
undoubtedly a low average content of 
fermentable matter. In the dry root 
there is found nearly 72 per cent of 
starch and 17 per cent of e'tract, prin- 
cipally sugar. Assuming that 15 per cent 
of this is fermentable, and adding this 
to the 72 per cent, it is seen that 87 per 
cent of the dry matter of the cassava is 
fermentable. This appears to be a very 
high figure, but it doubtless represents 
almost exactly the conditions w'liich 
exist. It would be perfectly safe to say, 
discounting any exceptional qualities of 
the samples examined, that 80 per cent 
of the dry matter of the cassava root 
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capable of bein^ converted into alcohol. 
It thus becomes in a dry state' a source 
of alcohol almost as valuable, pound for 
pound, as rice. 

Careful examinations, however, of ac- 
tual conditions show that if 5 tons per 
acre of roots arc obtained it is an avcrai^e 
yield. In very i any cases, where no 
fertilizer is used and whore the roots are 
^rown in the ordinary manner, the yield 
IS far less than this, while with improved 
methods of agriculture it is greater. The 
bark of the root, has very little ferment- 
able matter in it. If the whole root be 
consiilcred, the percentage of starch is 
less than it would be for the peeled roet. 
If cassava yields 4 tons, or 8,000 pounds, 
per acre and contains 25 per cent of fer- 
raent.able matter, the total weight of 
fermentable matter is 2,000 pounds, yield- 
ing approximately 1,000 pounds of 9.5 
per cent alcohol, or 143 gallons of 95 per 
cent alcohol per acre. 

Corn {Indian Corn or Maize ).- — The 
crop which at the present time i.s the 
source of almost all of the alcohol made 
in the United States is Indian corn. 

The fermentable matter in Indian 
corn — that is, the part wliich is capable 
of being converted into alcohol — amounts 
to nearly 70 per cent of the total weight, 
since the unfermentable cellulose and 
pentosans included iii carbohydrates do 
not exceed 2 per cent. Inasmuch as a 
biisliel of Indian corn weighs *56 pounds, 
the total weight of fermentable matter 
therein, in round numbers, is .39 pounds. 
Tlie weight of the alcohol wdiieh is pro- 
duced under the best conditions is little 
h .ss than one-lialf of the fcnnentahle 
matter Therefore the tola! weight of 
ahohol which would be yielded by a 
bushel of average Indian <’orn wonbl he, 
in ronrul numbers, about 19 ])ouiids. 
The weight of a gallon of 95 per cent al- 
cohol is nearly 7 pounds Hence 1 bush- 
el <»f corn would produce 7 gallons. 

If the average price (,f Indian corn be 
placed, in rouml iiinnbi*rs, at 40 cents a 
oushel, the cost of the raw material — 
that is, of the Tmiian corn — -for manu- 
facturing 95 per cent imlustri.il alcohol 
is about 15 cents a gallon. 'To this must 
be added the cost (d‘ inanufactiire, stor- 
age, etc., wliich is perliafis as much more, 
making the estimated actual cost of in- 
dustrial alcohol of 95 per cent strength 
made from Indian corn about .30 cents 
per gallon. If to this he added the 
proHls of the manufacturer and dealer, 
itappe.'irs that under the conditions cited, 
industrial alcohol, unlaxed, should be 
sold for about 40 cents per gallon. 

Potatoes. — The weight of a bushel of 


I potatoes is 60 pounds. As the average 
. amount of fennontable matter in potatoes 
J grown in the United States is 20 pef 
cent, the total weight of fermentable 
matter in a bushel of potatoes is 12 
pounds, which would yield approximate- 
ly 6 pounds or .3.6 quarts of alcohol. 

The quantity of starch in American- 
grown ptitatoes varies from 15 to 20 per 
cent Probably 18 per cent might fce 
stilted as the general average of the be si 
grades of potatoes. 

Umler tlic microscope the ^;^ariules c* 
pot.ato start h have a distinctive app«\a\ 
ance. 'They appear as egg-shaped bodie 
on which, especially tlie Urger ones, 
varioiKS ring-like linos arc seen. With a 
modified light umler certain coiiditioni 
of observation a black crosi is devclope 
upon the granule. It is not di 3icidt (oi 
an expel L mitrohcopisl to distinguish 
potato from other forms of starch bj 
this appearance 

The potato ('ontains very little rra- 
terial wliieli is capable of feruieutiilioM 
aside from starch and sugars. 

Although the potato is not sweet Ic 
the ta.stc in a fresii state, it contaiii-s not' 
able quantitie* of sugar. This sugar is 
lost wlicnevc the potato is uscii fur 
starcli-making purposes, hut is utilized 
when it is used for the manufacture of 
industrial .alcohol. The percentage of 
sugar of all kinds in the potato rarely 
goes above I per cent. 'I'he average 
(jiiantilv i.s probal)ly rn»t far from 0.35 
per cent, iiieliiding sugar, reducing 
sugar, and dextrin, all of which are 
.Soluble in w^ater. In the trealmeul of 
pot.alo€‘s for starch making, tht reftirc, if 
may be e.stiinated that 0.35 j>er cent of fex- 
inciitable matter is lo-sl in the wa.sh water. 

Averayr Coinpositiou — The average 
e«7mpo.sitioii of iMjtatoes is: 

Water 75.00 per cent 

Starch 19.87 pK'r cent 

Sugars and dex- 
trin. . .77 per cent 

Fat .08 pc*r cent 

(’ellub)''e .33 per cent 

Ash 1.00 per cent 

Accord ng to INfaorcker, the .sugar ecu- 
tent, including ail forms of sugar, varic.9 
greatly. Perfectly ripe potatoes contain 
generally no sugar or only a fract’oiifi 
pe*- cent. When potatoes are .lored 
under 'unfavorable conditions, i.argc 
quantities of sugar may be developcil, 
amounting to as high as 5 per cent 
altogether. In gcner.il, it may be stated 
that the content of sugar of all kinds 
wnll vary from 0.4 per cent to 3.4 per 
cent, according to conditions. 
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The liberal application of nitrogenous 
fertilizers increases the yield per acre of 
tubers and of starch to a very marked 
extent, although the average percentage 
of starch present is increased very little. 

Of all the common root crops, the 
potatoes, including the yam and the 
sweet potato, are tne most valuable for 
the production of alcohol, meaning by 
this term that they contain more fe**- 
nr eatable matter per 100 pounds than 
other root crops. 

^ While sugar beet? cArrots, and pars- 
nips contain j'Jacively large amounts 
or rermeniable matter, these roots could 
not compete with potatoes even if they 
could all be produced at the same price 
per 100 pounds. 

A general review of all the data in- 
dicates that under the most favorable 
circumstances and with potatoes which 
have been grown especially for the purpose 
an average content of fermentable mat- 
ter of about 20 per cent may be reason- 
ably expected. It is thus seen that 
approximately 10 ponnds of industrial 
alcohol can be made from 100 pounds of 
potatoes. If 60 pounds be taken as the 
average weight of a bushel of potatoes, 
there arc found therein 12 pounds of 
fermentable matter, from whicti 6 pounds 
of industrial alcohol can be produced, or 
4 of a gallon. It has also been shown 
that the amount of Indian corn neces- 
sary for the production of a gallon of in- 
dustrial alcohol costs not less than 15 
cents. From this it is evident tlial the 

otatoes for alcohol making will have to 

e produced at a cost not to exceed 15 
cents per bushel, before they can com- 
pete with Indian corn for the manufac- 
ture of industrial alcohol. 

itice.— Rice is not used to any great 
extent in this country for making alco- 
hol, but it is extensively used for this 
purpose in Japan and some other coun- 
tiies, and has the largest percentage of 
fermentable matter of all the cereals. 
The percentage of fermentable matter in 
rice IS nearly 78 per cent. A bushel of 
rice weighs, unhulled, 45 pounds, hulled, 
56 pounds, and it therefore has about 34 
ana 43 pounds, respectively, of ferment- 
able matter for the unhulled and the 
hulled rice. It is hot probable that rice 
will ever be used to any extent in this 
country as a source of industrial alcohol, 
although it is used to a large extent in the 
manufacture of beverages, as for in- 
stance in beers, which a/e often made 
partly of rice. 

Rps.-~Large quantities of alcohol, 
thiefly in the form of alcoholic beverages, 
(re maaiifactur;!d from rye. It is, in 


connection with Indian corn, the prin« 
cipal source of the whiskies made in the 
United States. Rye, however, is not used 
to any extent in this or otl.er countries 
for making industrial alcohol. 

Rye contains almost as much ferment- 
able matter as Indian corn. A bushel of 
rye weighs 56 pounds. Wheat and other 
cereals, not mentioned above, are^ not 
used in this country to any appreciable 
extent in the manufacture of alcohol. 

Spelt . — This grain, which is botanic- 
ally a variety of wheat, more closely 
resembles barley. Under favorable con- 
ditions as much as 73 bushels per acre 
have been reported, and analyses show 
70 per cent of fermentable carbohy- 
drates. The weight per bushel is about 
the same as that of oats. It would ap- 
pear that this crop might be worthy of 
consideration as a profitable source of 
industrial alcohol. 

Sugar Beets . — The sugar beet is often 
used directly as a source of alcohol. 
Working on a practical scale in France, 
it has been found that from 10,430 tons 
of beets there were produced 183,624 
gallons of crude alcohol of 100 f)er cent 
strength. The beets contain 11.33 per 
cent of supar. From 220 pounds of su^r 
15.64 gallons of alcohol were produced. 
The weight of pure alcohol obtained is a 
little less than one-half the weight of the 
dry fermentable matter calculated as 
sugar subjected to fermentation. About 
18 gallons of alcohol are produced for 
each ton of sugar beets employed. 

Sweet Potatoes . — Experiments show 
that as much as 11,000 pounds of sweet 
potatoes can be grown per acre. The 
average yield of sweetpotatoes, of course, 
is very much less. On plots to which 
no fertilizer is added the yield is about 
8,000 p>ounds of sweet potatoes per acre, 
yielding in round numbers 1,900 pounds 
of starch. The quantity of sugar in the 
8,000 pounds is about 350 pounds, whicli, 
added to the starch, makes 2,250 pounds 
of fermentable matter per acre. This 
will yield 1,12*' pounds of industrial 
alcohol of 95 per cent strength, or ap- 
proximately 160 gallons per acre. Tnt 
percentage of starch is markedly greater 
than in the white or Irish potato. In all 
cases over 20 per cent of starch was ob- 
tained in the South Carolina sweet 
potatoes, and in one instance over 24 per 
cent. As much as 2,600 pounds of starch 
were produced per acre. 

In addition to starch, the sweet potato 
contains notable quantities of sugar, 
sometimes as high as 6 per cent being 
present, so that the total fermentable 
matter in the sweet potato may be reck- 
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ODed at the minimum at 25 per cent A 
bushel of sweet potatoes weighs 55 
pounds, and one-quarter of this is fer- 
mentable matter, or nearly 14 pounds. 
This would yield, approximately, 7 
pounds, or a little over 1 gallon of 95 per 
cent alcohol. It may be« fairly stated, 
therefore, in a gener‘^1 way, that a bushel 
of sweet potatoes will yield 1 gallon of 
industrial alcohol. 

Experiments have shown that the 
quantity of starch diminishes and the 
q^uantity of sugar increases on storing. 
Further, it may be stated that in the 
varieties of sweet potatoes which are 
most esteemed for table use there is less 
starch and perhaps mure sugar than 
stated above. The total quantity of 
fermentable matter, however, does not 
greatly change, although there is prob- 
ably a slight loss. 

Utilization of Waste Material or By- 
Products. — Molasses. — The utilization 
of the waste materials from the sugar 
factories and sugar refineries for the pur- 
pose- of making alcohol is a well-es- 
tablished industry. The use of these 
sources of supply depands, of course, 
upon the cost of the molasses. When 
the sugar has been exhausted as fully as 
possible from the molasses the latter 
consists of a saccharine product, contain- 
ing a considerable quantity of dnferment- 
able carbohydrate matter, large quan- 
tities of mineral salts, and water. In 
molasses of this kind there is probably 
not more than 50 pounds of fermentable 
matter to 100 pounds of the product. 
Assuniiiig that a gallon of such molasses 
weighs 11 pounds, it is seen that it con- 
tains pounds of fermentable matter, 
yielding pounds of industrial alcohol 
of 95 per cent strength. It require.s 
about 3 gallons of such molasses to make 
1 gallon of industrial alcohol. 

When the price of molasses delivered to 
the refineries falls as low as 5 or S cents a 
gallon it may be considered a profitable 
source of alcohol. 

Wood Pvlp and Sawdust . — Many at- 
tempts have been made to produce 
alcohol for industrial purposes from 
sawdust, wood pulp, or waste wood 
material. The principle of the process 
rests upon the fact that the woody sub- 
stance is composed of cellulose and 
kindred matters which, under the action 
of dilute acid (preferably sulphuric or 
sulphurous) and heat, with or without 
pressure, undergo hydrolysis and are 
changed into sugars. A laree part of 
the sugar which is formed is non- 
fermentable, cousisting of a substance 


known as xylose. Another part of the 
sugar produced is dextrose, made from 
the true cellulose which the wood 
contains. 

The yield of alcohol in many of the 
experiments which have been made has 
not been very satisfactory. It is cl aimed, 
however, by some authors that paying 
quantities of alcohol are secured. In 
dimmonsen’s process for the manu- 
facture of alconol } per cent sulphuric 
acid is employed and from 4 to 5 parts 
of the liquid heated with I part of the 
finely comminuted wood for a quarter of 
an hour under a pressure of 9 atmos- 
pheres. It is claimed by Simmonsen 
that he obtained a yield of 6 quarts of 
alcohol from 110 pounds of air-dried 
shavings. Another process which has 
been tried in this and other countrie.s for 
converting comminuted wood into alcohol 
is known as Classen’s. The coinrnir.uted 
wood is heated for 15 minutes in a clo.sed 
apparatus at a temperature of from 1248® 
to 293® F. in the presence of sulphurous 
a(‘id (fumes of burning sulphur) instead 
of sulphuric acid. It is claimed by the 
inventor that he has made as much as 12 
quarts of alcohol from 110 pounds of the 
air-dried shavin ;s. There is reason to 
doubt the possibility of securing such 
high yields in actual practice as are 
claimed in the above processes. That 
alcohol can be made from sawdust and 
wood shavings is undoubtedly true, but 
whether or not it can be made profitably 
must be determined by actual manu- 
facturing operations. 

Waste Products of Canneries, etc . — The 
principal waste materials which may be 
considered in this connection are the 
refuse of wine making, fruit evaporating, 
and canning industries, especially the 
w’^a.ste of factories devoted to the Can- 
ning of tomjitoes and Indian corn. In 
addition to this, the waste fruit products 
themselves, which are not utilized at all, 
as, for instance, the imperfect and rotten 
apples, tomatoes, grape^ etc., may be 
favorably considered. The quantity of 
w'aste products varies greatly in dilTerent 
materials. 

The quantities of waste material in 
grapes and apples, as shown by Lazenby, 
are as follows: About 25 per cent of the 
total weight in grapes, with the exception 
of the wild grape, where it is about 60 
per cent; with apples the aierage per- 
centage of waste was found to be 23.8 
per cent from 25 varieties. This in- 
cluded the waste in the core, skin, and 
the defective apples caused by insects, 
fungi, bruises, etc. In general it may be 
said that in the preparation of fruits for 
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preserving purposes about 25 ncr cent 
of their weight is waste, and ttiis, it is 
evident, could be utilized for the manu- 
facture of alcohol. If apples be taken 
as a type of fruits, we may assume that 
the waste portions contain 10 per cent of 
fermentable matters, which, however, is 
perhaps rather a high eslimute. Five 
per cent of this might be recovered as 
industrial alcohol. Thus, each 100 
pounds of fruit waste in the most favor- 
able circumstances might be expected to 
produce 6 pounds of industrial alcohol. 
The quantity of waste which couid be 
utilized for this purpose would hardly 


established it might be profitable to 
devote them to this purpose. 

Manufacture of Alcohol. — The three 
principal steps in the manufacture of 
alcohol are (1) the preparation of the 
mash or wort, (2) the fermentation of the 
mash or w'ort drawn off troin the mash 
tun, and (.‘5) the distillation of the dilute 
ulcoluil formed in the beer or wash from 
the fermentation tanks, 'i'he prepara- 
tion of the mash includes (1) the treat- 
ment of the material used with hot water 
to form a paste of the star<*h or the sugar, 
and (2) the action of the malt or ferment 



render it profitable to engage in the 
uaanufa^ture; A smaller pen^nUge could 
be expected from the waste of the to- 
niato, where the quantity of sugar is 
not so great. In the waste of the sweet- 
corn factory the amount of fennent- 
able matter would depend largely on the 
care with whiclT’the grain was removed. 
There is usually a com^iderable quantity 
of starchy material left on the cobs, and 
thii, with the natural .sugars which the 
grown cobs^ contain, might yield quite 
large miantities of fermentable matter. 
If would not be profitable to erect dis- 
tilleries simplv^ for the utilization of 
waste of this 1 ind, bvit if these wastes 
could be utilized in distilleries already 


on the paste to convert the starch into 
fermentable sugar. 

Mashirw. — Figs. 1 and 2 show two 
views of the mashing tun or tank, the 
first figure giving the general appearance, 
and the second a view' of the interior of 
the tun, showing the machinery by 
which the stirring is effected and the 
series of pipes for cooling the finished 
product Jowii to the proper tempera- 
ture for the application of tiie malt. 

The ooject of the mash tun is to re- 
duce the starch in the ground grain to a 
pasty, gummy mass, in order that the 
ferment of tfie malt may act upon it 
vigorously and convert it into sugar. If 
the mashing be done before the addition 
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of the malt the temperature may be 
raised to that of boiling water. If, how- 
ever. the malt be added before the mash- 
ing begins, the temperature should not 
rise much, if any, above 140® F., since 
the fermenting power is retarded and 
disturbed at higher temperatures. The 
mashing is dimply a mechanical process 
by means of which the starch is reduced 
to a form of paste and the temperature 
maintained at that point which is best 
suited to the conversion of the starch into 
3u^r. 

r ermenlation , — The mash, after the 
starch has all been converted into sugar, 
oes into fermenting tanks, which in 
cotland are called ‘'wash backs,” when 
the veast is added. A view of the tvpical 
wash back is shown in Fig. b. They 
often have a stirring apparatus, as in- 
dicated in the figure, whereby the con- 
tents can be thoroughly mixed with the 
yeast and kept in motion. This is not 
necessary after the fermentation is once 
well established, but it is advisable, 
especially in the early stages, to keep the 
yeast well diftributed throughout the 
mass. In these tanks the fermentations 
arc conducted, the temperature being 
varieti according to the nature of the 
product to be made. For industrial 
alcohol the sole purpose should be to 
secure the largest pos.sible percentage of 
alcohol without reference to its palatable 
properties. 

An organism belonging to the vege- 
table family and to which the name 
“yeast” has be*‘n given is the active 
agent in fermentation. The organism 
ilself does not take a direct part in the 
process, but it secretes another ferment 
of an unorganized character known ao 
an “enzym’* or a “diastase.” This en 
zyin has the property, under proper 
conditions of food, temperature and 
dilution, of acting upon sugar and con 
verting it into alcohol an<’ cnrbf*nic dcid 
Anyone who has ever seen a fermenting 
vat in full operati^m and noticed the 
violent boiling or ebullition of the liquor, 
can understand bow rapidly the gas 
‘carbon dioxide” or “carbonic acid,** as 
it is usually called, may be formed, as it 
is the escape of this gas which gives the 
appearance to the Unk of being in a 
violent state of ebullition. The yeast 
which produces the fermentation belongs 
to the same general family as the orcR- 
nary yeast which is used in ^l 1 e leavening 
of bread. The leavening of bread under 
the action of yeast is due to the conver- 
sion of the sugar in the dough into 
alrahol and carbon dioxide or carbonic 
acid. The gas thus formed becomes 


entangled in the particles of the gluten, 
and these expanding cause the whole 
mass to swell or “rise,** as it is commonly 
expressed. Starch cannot be directly 
fermented, but must be first converted 
into sugar, either by the action of a 
chemiciu like 'an acid, or a ferment or 
enzym, known as diastase, which is one 
of the abundant constituents of malt, 
especially of barley malt. In the prep- 
aration of a cereal, for instance, for 
fermentation, it is properly softened and 
ground, and then usually heated with 
water to the boiling point or above in 
order that the starch may be diffused 
throughout the water. Aftercooling, it is 
treated with barley malt, the diastase of 
which acts vigorously upon the starch, 
converting it into a form of sugar, 
namely, maltose, which lends itself 
readily to the activities of the yeast fer- 
mentation. (Fig. 4.) 



Fia. 4.— YEAST FROM BEER SEDIMENT SHOWINCi 
BUDDING ( X 1270). 


When ordinary sugar (cane sugar, 
beet sugar, and .sucrose) is subjected to 
fermentation it is necessary that the 
yeast, w’hich akso exerts an activity 
similar to that of malt, should first con- 
vert the cane sugar into invert sugar 
(cipial mixtur ‘S of dextrose and levulose) 
belorc the aL'oholic ferraentat on is set 
up. The cane sugar is also easily in- 
verted by heating with an acid. 

When different kinds of sugars and 
starches are fermented for the purpo.se of 
making a beverage 't is important that 
the temperature of fermentation be care- 
fully controlled, since the character of 
the product depends largely upon the 
temperature at which the fermentation 
takes place. On the contrary, when in- 
dustrial alcohol is made, the sole object 
is to get as large a yield as possible, and 
for this reason that temperature should 
be employed which produces the most 
alcohol and the least by-products, ir- 
re.spective of the flavor or character of the 
product made. Also, in the making of 
alcoholic beverage.', it is important that 

ai I* i... aU.. ....... 1 A .....ka.. 
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order that the resulting product may 
have the proper flavor. In the produc- 
tii'n of alcohol for industrial purposes 
this is of no consequence, and the sole 
purpose here should be to produce the 
largest possible yield. For ibis reason 
there is^no objection to the use of acids 
for converting the starch, cane sugar, 
and cellulose into fermentable sugars. 
Therefore, the heating of the raw ma- 
terials under pressure with dilute acids 
ill order to procure the largest quantity 
of sugar is a perfectly legitimate niethoil 
of procedure :n the manufacture of in- 
dustrial alcohols. 

Sugars and starches are usually asso- 
ciated in nature with another variety of 
carbohydrates known as cellulose, and 
this cellulose itself, when acted upon by 
an acid, is converted very largely into 
sugars, which, on fermentation, yield 
alcohol. For industrial purposes, the 
alcohol produced in this manner is just 
as valuable as that made from sugar and 
starch. Whether the diaslatic method 
of converting the starch and sugar into 
fermentable .sugars be used, or the acid 
method, is simply a qucslioii of economy 
and yield. On the other hand, when 
e'eohohe beverages are to l^e made, those 
pioces.scs inu.st be employed, irrespective 
of the magnitude of the yichl, w hich give 
the finest and be^t flavors to the products. 

Distillation , — ddie object of distill i- 
tion is to .separate the iilcohol w liieli has 
been formed from the non-v(dalile .sub- 
stances with which it is mixed. Atypical 
form of distilling apparatus for the con- 
centration of the <lilute al(ohol whitdi is 
formed in the beer or wash from the f<*r- 
mentation tanks, is represented in Fig o 

This apparatus is of the continuous 
type common to Kurope and Amen -a 
It consists of a “beer stilT’ provided with 
a number of chambers fitted wuth per- 
forated plates and suita do overflow pipes. 
It is operated as lollows: 

The syrup and alcohol are pumped 
into the top of the beer stiH through a 
pipe G\ the tank G may also be plju*ed 
above the center of the still and the con- 
tents allowed to flow into the still by 
gravity; steam is admitted through an 
open pipe into the kettle A at the bottom 
of the column or is produced by heating 
the spent liquor by means of a coil. The 
steam ascends through the perforations 
in the plates, becoming richer and richer 
in alcohol as it passes through each lay- 
er of liquor, while the latter gradually 
descends by meai^s of the overflow^ pipes 
to the bottom of the column B and finally 
reaches the kettle completely exhausted 
of alcohol, whence it is removed by 


means of a pump connected with the 
pipe line //. On reaching the top of the 
Deer still B the vapors of the alcouol and 
the steam continue to rise and pnss into 
the alcohol column C. This column is 
also divided into chambers, but by solid 
instead of perforated plates, as shown at 



K. Each chamber is provided with a 
return or overflow pipe and an opening 
through which the vapors ascend. In 
the alcohol column the vapors are so 
directed as to pass through a layer of 
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liquid more or less rich in alcohol which 
is retained by the plate separating the 
compartments. An e.roess of liquids in 
these conipartnieiits (►vertiows through 
the down pipe.s» gr iilually works its way 
into the boor still, and thence to the 
kettle. On reaching the top of the col- 
umn the vapor.b, ’.vhich ha\e now be- 
come quite rich in .'Icohol, arc passed 
into a coil provided with an nutlet at the 
lowest part of each hciui. 'I'he.se outlets 
lead into the return pipe P, which con- 
nects with the top chfiniher oF the alcohol 
column. This coil is Icclinie.dl) termed 
the “goose” and is immersed in a tank 
called the “goose tuh.” A buit.dile ar- 
rangement is pro\ided for controlling 
the tcinperCiture of the water in the till) 
by means of outlet and inlet water pipes. 
When the still is in operation the tern{)cr- 
ature of the “goose” is regulated accord- 
ing to the required density of the alco- 
hol. The object of the “goose” is the 
return to the column of all low ]>roducts 
which condense at a temperature lie- 
low the boiling point of ethyl alcohol 
of the desired strength. On leaving the 
“goose” the vapors enter a condenser 
whence the Ikjuid alcohol is conducted 
into a separator F, This separator con- 
sists simply of a glass box provided with 
a cylinder through w’hich a current of 
alcohol is constantly flowing. An alcohol 
spindle is inserted in this cylinder and 
shows the density of the spirit at all 
times. A pipe, with a funnel-shaped 
opi'iiing at iis upper extremity, connects 
with the pipe leading from the condens- 
er and gives vent to any objectionable 
fumes. The separator is connected by 
means of a pipe with the alcohol storage 
tank. The pipe O is for emptying the 
upper chambers when necessary. The 
valves Ny conimunicating by means of a 
small pipe with a condenser are for 
testing the vapors in the lower chambers 
for alcohol. 

Substances Used for Denaturing 
Alcohol. — The process of rendering al- 
cohol unsuitable for arinking is called 
“denaturing,” and consists, essentially, in 
adding to the alcohol a substance soluble 
therein of a bad taste or odor, or both, 
of an intensity which would render it im- 
possible or impracticable to use the mix- 
ture as \ drink. Among the denaturing 
substances which have been proposed are 
the following: 

Gum shellac (with or wiihout the ad- 
dition of camphor, turpentine, wood 
spirit, etc.), colophonium, copal rosin, 
Manila gum, campnor, turpentine, acetic 
acid,. ,, acetic ether- ethylic ether, methyl 


alcohol (wood alcohol), pyridine, acetone, 
methyl acetate, methyl violet, methylene 
blue, aniline blue, eosin, fluorescein, 
naphthalene, castor oil, benzine, carbolic 
acid, caustic scxla, musk, animal oils, 
etc. 

Methyl (wood) alcohol and benzine 
are the denaturing agents authorized in 
the United States, in the following pro- 
portions: To 100 parts, by volume of 
ethyl alcohol (not less than 90 per cent 
strength) add 10 parts of approved 
methyl (wood) alcohol and ’A of I part 
of approved benzine. Such alcohol is 
classed as eompletely denatured. Formu- 
las for special denaturation may be siil)- 
mitted for approval by nianufacturervS 
to the Commissioner of Internal Rev- 
enue, who will determine whether they 
may be used or not, and only one spe- 
cial denaturant will be authorized for the 
same cbiss of industries unless it shall 
be shown that there is good rea.soii for 
additional special denatiirants. Not 
than 300 wine gallons can he withdrawn 
from a bonded w'archousc at one time 
for denaturing purposes. 

Spirit. — Proof spirit is a term used by 
the rcN'cnue department in assessing the 
tax on alcoholic liquors. It means a 
liquid in which there is 50 per cent (by 
volume) of absolute alcohol. As it is 
the actual alcohol in the whisky, brandy, 
dilute alcohol, etc., which is taxe<i, and as 
this varies so widely, it is necessary that 
the actual wine gallons be converted into 
proof gallons before the tax rate can be 
fixed. A sample that is half alcohol 
and half water (let us say for conven- 
ience) is “100 proof.” A sample that is 
% alcohol and water is 160 proof, and 
the tax on every gallon of it ly^ times 
the regular government rate per proof 
gallon. Absidutc alcohol is *JO0 proof 
and has to pay a double tax 

The legal definition of prcKif spirit is, 
“that alcoholic liquor which contains 
one-half its volume of alcohol of a s]>e- 
cific gravity of 0.7939 at 60° F.” 

SPONGES: 

Bleaching Sponges. — I — Soak in 
dilute hydrochloric acid to remove the 
lime, then wash in water, and place for 
10 minutes in a 2 per cent solution of 
potassium permanganate. The brown 
color on removal from this solution is 
due to the deposition of manganous 
oxide, and this may be removed by steep- 
ing for a few minutes in very dilute sul- 
phuric acid. As soon as the sponges 
appear white, they are washed out in 
water to remove the acid. 
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surgical operations or for other purposes, 
should first be washed in warm water, to 
every quart of which 20 drops of liquor 
of soda have been added; affer wards 
washed in pure water, wruiij^ or pressed 
out and put into a jar of bromine water, 
where it is left until bleached. Hleaehinpr 
is accelerated by exposinpj the vessel 
containing the bromine water to the 
direct rays of the ai. i. When the sponge 
is bleached it is removed from the bro- 
mine water, and put for a few minutes in 
the water containing soda lye. h’inally 
it is rinsed in running w.iler until the 
odor of bromine ilisappears It d mdd 
be tlried as rapidly as j.ossible by hang- 
ing it in the di''e< t sunlight. 

Sterilization nf Sponges. — I. — A’low 
the spongc's to lie for 24 hours in an S 
per cent liydrochlonc acid snhitioii, U» 
eliminate lime ami coarse ini})nrities: 
wash in clean water, and place the 
sponges in a solution of caustic potasli, 
10 parts; tannin, 10 parts; and w'aler, 
parts. After they have been sat- 
uiatcd for 5 to 20 mimites with this 
litjijKl, they are wasluMl out in steril- 
ized water or a .s(>liitioii of carln)Iic .o‘h 1 
corrosive suhlimatc, until they h.ivc 
cnfii<‘!v lost the brown coloring af-<|ijircd 
the treatment with tannin. The 
Sponges tliu.s ster]liz(‘d are k( ol in a '2 per 
tout or l.'j per cent cailfolic solutiem. 

Sponge Window Display. — Soak a large 
piece of coarse spiuige in water, .squ<‘eze 
naif dry, ttien sjiriiikh* in the openings 
re(l * lover v'cd, milk I, i‘ irlev, hiwii grjs^, 
oar-i^ el( Hang'' is in the w in<l;'V , 

A\tierf the sun sh r'.<‘ , p irl ion of the dav, 

e.iid sprinkle lighti} water dad\. It 

will soon form "• mess of living gretni 
veg(*tatiou \ er y refre'.hing to the eyes. 
While the ’\\^Mh)^^' are keot warm this 
iua\ he done at ;riv sea'«»ut 'Pile seeds 
used may he ^ariinl, acecC'liug to faiicy. 

SPONGES AS FILTERS; 

Se<’ I'hltei’s. 

SPONGE CLEANERS: 

See (Meaning I’repa rations and Mt^tb- 
ods, under M i.sr ellancou'' Metlnids, 

SPONGE-TRICK, BURNING: 

See Pyroteehni( s. 

SPOT ERADICATORS: 

See Cleaning Preparations and Meth- 
ods and Soaps. 

SPOT GILDING ; 

See Plating. 

SPRAY SOLUTION: 

See Balsams. 


SPRAY FOR HOUSE FLY: 

Euralyptol 10 ounces 

Bergamot oil 3 ounces 

Acetic ellier 10 ounces 

Cologne water 50 (lunees 

Tincture of insect powder 50 ounces 

Mix all of these ingredients well. One 
part of this mixture in 10 parts of water 
and sprayed around the room will kill 
ell flies and insects. 

SPRINGS OF WATCHES: 

See \\ atr lmiakcTs’ Formulas. 

SPRUCE BEER: 

S( e Ih- verag»‘s. 

STAIN REMOVERS. 

( le.'.ning J’reparations and Meth- 

tnls. 

STAINS: 

See Paints, Varnishes and Wood 
Stains. 

STAINS FOR LACQUERS: 

Sec l.aeqners. 


Stamping 

also D}Ts.) 

Stamping Colors for Use with Rubber 
Stamps. — Blin'; 0..'3 parts of water-blue 
1 1C l.a part^ of <le\irin, 1..5 parts of dis- 
tilhul watf -. l>issol\e the aniline dye 
and the dextrin in the distilled ^ater, 
o\er a water hatli, and add 7 parts of 
relinefi gHu-erine, 28*^ ]3e. 

Other » oh>rs may l>e made aec'ording 
to tin same formula, substituting the 
lolluHing qnauiilies of dyes for the 
water-hliie- Methyl violet 3 Jt, 0.02 parts; 
diamond fnehsiiie I, 0 02 parts; aniline 
green D, 0 Ol ))arts; vesuvine B, 0.05 
parts; f)henol black, 0.03 parts. Oleagi- 
nous colors are mostly used for metallic 
stamps, but glycerine ei)lors can be used 
in ease of iiecesNity. 

Oleaginous Stamping Colors. — Mix 0 8 
parts of iiuligo, ground fine with 2. .5 parts 
of hnseed-oil varnish, and 0.5 parts of 
olein. .Add ‘2 juuls of castor oil and 5 
parts of linseed oil. For other colors aceoixl- 
iiig tf) the same formula, use the billowing 
(pia Ilf ilies: Cinnabar, 21 parts; verdigris, 
2^ pails; lampblack, 1 2 parts; oil-soluble 
aniline blue A, 0.35 parts; oil-soluble 
aniline scarlet B, 0.3 parts; aniline yellow 
(oil -soluble), 0.45 parts; oil-soluble aniline 
black 1.. O.fi parts. 

Stamping Liquids and Powders. — Dis- 
solve 1 drachm eacli of rosin and copal 
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m 4 fiuidounces of benzine and with a 1 
little of this liquid triturate ^ drachm of 
Prussian blue and finally mix thoroughly 
with the remainder. 

Ultramarine, to which has been added 
a small proportion of powdered rosin, is 
generally used for stamping embroidery 
patterns on white goods. The powder 
is dusted through the perforated pattern, 
which is then covered with a paper and a 
hot iron passed over it to melt the rosin 
and cause the powder to adhere to the 
cloth. The following are said to be ex- 
cellent powders: 

I. — White. — One part each of ro.sin, 
copal, damar, mastic, sandarac, borax, 
and bronze powder, and S parts ^hite 
lead. 

II. — Black. — Equal parts of rosin, dam- 
ar, copal, sandarac, Prussian blue, ivory 
black, and bronze powder. 

III. — Blue. — Equal parts of rosin, 
damar, copal, sandarac, Prussian blue, 
ultramarine, and bronze powder. 

In all these powders the gums are first 
to be thoroughlv triturated and mixed by 
passing through a sieve, and the other 
ingredients carefully added. Other colors 
may be made by using chrome yellow, 
burnt or raw sienna, raw or burnt umber 
Vandyke brown, etc. For stamninj, Kb 
rics liable to be injured by neat, the 
stamping is done by moistening a suitable 
powder with alcohol and using lik: a 
stencil ir.k. 

Stamping Powder Embroideries. — 
'‘Stamping powders”' used for outlining 
embroidery patterns are made by mixing 
a little finely powdered rosin with a suit- 
able pigment. After dusting tlie powrler 
through the perforated pattern it is fixed 
on the fabric by laying over it a piece of 
paper and then passing a bot iron care- 
fully over the paper. By this means the 
rosin is ineltea and the mixture adheres. 
When w^hite goods are to be “stamped,” 
ultramarine is commonly^ used as the 
pigment; for dark goods, zinc white may 
be suDsti‘*ited. Especial care should be 
taken to avoid lead compounds and other 
poisonous pigments, as they may do 
mischief by dusting off. On velvets or 
other materials likely to be injured by 
heat, stamping is said to be done by 
moistening a suitable powder with alco- 
hol and using it as stencil paint. A 
small addition of rosinous matter would 
seem required here also. 

Starch 

Black Starch. — Add to the starch a 
certain amount of logwood < xtract be- 


fore the starch 'mixture is boiled. The 
quantity varies according to the depth 
of the black and the amount of stiich. 
A small quantity of potassium bichro- 
mate dissolved in hot water is used to 
bring out the proper shade of black. In 
place of bichromate, bla^^k iron liquor 
may be used. This comes ready pre- 
pared. 

Starch Gloss. — I. — Melt 21 pounds 
of the best paraffine wax over a slow fire. 
When liquefied remove from the fire to 
stir in 100 drops of oil of citronella. 
Place several new pie tins on a level 
table, coat them slightly with sweet oil, 
and pour about 6 tablcspoonfuls of the 
melted paraffine wax into each tin. The 
pan may be floated in water sufficiently 
to permit the mixture to be cut or 
stamped out with a tin cutter into small 
cakes about the size of a pepp ,i*Tnint 
lozenge. Two of these cakes added to 
each pint rf starch will cause the smooth- 
ing iron to impart the finest possible 
finish to muslin or linen, besides perfum- 
ing the clothes 

II. — Gum arabic, po\^- 


dered 3 parts 

Spermaceti wax .... 6 parts 

Borax, powder'd. . . 4 parts 

White cornstarch ... 8 parts 


All these are to be intimately mixed in 
the oowder form by sifting through a 
sieve several times. As the wax is in a 
solid orr7i and does not readily become 
reduced to pouder by pounding in a mor- 
tar, the best jiethod of reducing it to 
such a condition is to put tlie wax into a 
bottle with some sulphuric or rectified 
ether ami then allow the fluid to evap- 
orate. After it has dissolved the wax, 
as the e\aporation proceed.s, the wax will 
be deposited again in the solid form, but 
in fine thin flakes, which will easily 
break down to a powder form when 
cubbed up with the other ingreilients in 
a cold mortar. Pack in paper or in 
cardboard boxes. Tc use, 4 teaspoon- 
fuls per pound of dry starch t\re to be 
added to all dry starch, and then the 
starch made in the usual way as boiled 
starch. 

Refining of Potato Starch. — A suit- 
able quantity of chloride of lime, fluc- 
tuating according to its quality between 
} to 1 part per 100 parts of starch, is 
made with little water into a thick paste. 
To this paste add gradually with con- 
stant stirring 10 to times the quantity 
of water, and filter. 

The filtrate is now added to the starch 
stirred up with water; } part of ordinary 
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hydrochloric acid of 40® B4. previously 
dilut«*d with four times the quantity of 
water is mixed in, for every part of 
chloride of lime, the whole is stirred 
thoroughly, and the starch allowed to 
stand. 

When the starch has settled, the 
supernatant water is let off and the starch 
is washed with fresh water until ill odor 
of chlorine has entirely disappeared. 
The starch now obtained is the resulting 
final product. 

If the starch thu^ treated ^s to be 
worked up into dextrin, it is treated in 
the usual manner with hydrochloric acid 
or nitric acid and will then furnish a dex- 
trin perfectly free from taste and smell. 

In case the starch is to be turned *nto 
“soluble* starch proceed as usual, in a 
similar manner as in the production of 
dextrin, with the single difference that 
the starch treated with hydrochloric o/ 
nitric acid remains exposed to a temper- 
ature of 414® F., only until a test with 
tincture ot iodine mves a bluish-violet 
reaction. The .soluble starch thus pro- 
duced, which i.s clearly soluble in boiling 
wate- 18 odorless and tasteless. 

btard Powder. - Finely powdered 
staich is a very desirable ahsorbent, ac 
{ording to Snively, who .says that for 
toilet prenarations it is usually scented 
by a litUe otto or sachet powdei . Frangi- 
pauin powder, used in the proportion of 
I part to ^ of the starch, he adds, gives 
a satisfactory odor. 

Sl'ARCHES: 

Sec Laundry Preparations. 

CTARCH IN JELLY, TESTS FOR: 

See Foods. 

STARCH PASTE; 

Sec Adhesives. 

STATUE CLEANING ; 

See Cleaning Preparations and Meth- 
ods. 

STATUETTES, CLEANING OF; 

See Plaster. 

STATUETTES OF LIPOWITZ METAL: 

, See Alloys. 

Steel 

(See also Iron and Metals.) 
ANNEALING STEEL: 

See al.so Hardening Steel and Temper- 
ing Steel. 

This work rcmiir^.s the use of sub- 
ftances which yield their carbon readily 
and quickly to the tools on contact at 
4 high temperature. Experience has 


shown that ihe best results are obtained 
by the use of yellow blood-lye salt (yel- 
low prussiate of potash), which, w'hen 
brought in contact with the tool at a 
cherry- red heat, becomes fluid, and in 
this condition has a strong cementing 
effect. The annealing process is as fol- 
lows I'he tool is heateu to a cherry red 
and the biqod-lye salt sprinkled over the 
surface which is to be annealed. A fine 
sieve should be used, to secure an even 
distribution of the sub.stance. The tool 
is then put back into the fire, heated to 
the proper temperature for temperings 
and tempered. If it is desired to give a 
higher or more thorough tempering to 
iron or soft steel, the annealing process *s 
repeated 4 or 3 times. The surface oi 
the tool must, of course, be entirely free 
from scale. Small tools to which it is 
desired to impart a considerable degree 
of hardness by annealing with blood-lye 
.salt are tempered as follows: Blood-lye 
.salt is melted in an iron vessel over a 
moderate fire, and the tool, heated to a 
brown-red heat, placed in the melted 
where it is alfowed to remain for 
about 15 minutes. It i.s then heated to 
the hardening temperature and hardened. 
A similar but milder elffct is produced in 
.small, thin tools , by making them re- 
peatedly red ho*, immersing them slowdy 
m oil or grease, reheating them, and 
finally tempering them in water. To in- 
crease the effect, soot or powdered char- 
coal is ad. led to the oil or grease (train 
oil) till a thick paste is formed, into 
which the red-hot tool is plunged. By 
this means the tool is covered with p thick, 
not very combustible, coating, which 
produces a powerful cementation at the 
next heating. By mixing flour, yellow 
blood lye salt, saltpeter, lior” shavings, 
or grountl hoofs, greasi and w^ax, a 
paste is formed which serves the same 
purpose. A choice may be made of any 
of the preparations sold as a “hardening 
paste**; they are all moie or Jess of the 
same cj'inpo.sition. Tnis a sample; 
Melt 500 grains of wax, 500 grains tal- 
low, 100 grains rosin, add a mixture of 
leather-c«.u.l, horn shavings, and ground 
hoofs in equal parts till a paste is formed, 
then add 10 gr8in.s .saltpeter and 50 to 
100 grains powdered yellow blood-lye 
salt, and stir well. The tools are put 
into this paste while red hot, allowea to 
cool in it, then reheated and teniperecl. 

More steel is injured, and sometimes 
spoiled, by over-annealing than in any 
other way. Steel heated too hot in an- 
nealing will shrink badly when being 
hardened; besides, it takes the life out of 
it. It should never be heated above a 
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low cherry red, and it should be a lower 
heat than it is when bein|( hardened. It 
should be heated slowly and fjiven a 
uniform heat all over and through the 
piece. 

This is difficult to do in long bars and 
in an ordinary furnace. The best way 
to heat a piece of steel, either for anneal- 
ing or hardening, is in red-hot, pure lead. 
By tliis method it is done uniformly, and 
oiiC can see the color all the time. Some 
heating for annealing is done in tliis way: 
Simply cover up the piece in sawdust, 
and let it cool there, and good results will 
be obtained. 

(wood screw thre^ads canmit be cut in 
steel that is too soft. Soft annealing 
produces a much greater shrinkage and 
spoils the iefid of the thread. 

This mixture protects the appearance 
of polished or matted steel objects on 
heating to redness: Mix 1 part of white 
soup, 6 parts of chemically pure boracic 
acid, and 4 parts of phosphate of soda, 
after pulverizing, ana inaKe witli w'ater 
into a paste. For use, apply this to the 
article before the annealing. 

COLORING STEEL: 

Black. — I. — Oil or wax may be em- 
ployed on hard steel tools; with lioth 
methods the tool loses more or less of its 
hardness and the blacking process there- 
fore is suited only for tools wdiich are 
used for working wood or at least need 
not be very hard, at any rate not for 
tools which are employed for working 
steel or cast iron. The handsomest 
glossy black color is obtained by fir.st 

f iolisiiing the tool neatly again after it 
las been hardened in water, next causing 
it to assume on a grate or a hot plate the 
necessary tempering color, yellow, vio- 
let blue, etc., then clipping it in molten, 
not too hot, yellow wax and burning olF 
the adhering wax, after withdrawal, at 
a fire, without, however, further heating 
the tool. Finally dip the tool again into 
the wax and repeat tne burning off at the 
flame until the shade is a nice lustrous 
black, whereupon the tool may be 
cooled off in water. The wax is sup- 
posed to impart greater toughness to the 
tool. It is advisable for all tools to have 
a trough of fat ready, which has been 
heated to the necessary tempering de- 
gree, and the tools after har<leiiing in 
water are suspended in the fat until they 
have acmiirea the temperature of the fat 
bath. When the parts arc taken out and 
slowly allowed to cool, they will be a 
nice, but not lustrous, black. 

II. — The following has been suggested 
for either steel or iron: 


Bismuth chloride. .. 1 part 

Mercury bichloride. 2 parts 
Copper chloride. . .. 1 part 

Hydrochloric acid . . 0 parts 

Alcohol 5 parts 


Water sufficient to make 64 parts. 

Mix. As in all such processes a great 
deal depends upon having the article to 
be treated absolutely clean and free from 
grease. Unless this is the case uniform 
results are impossible. The liquid may 
be applied with a swab^ or a brush, but 
if the object is small enough to dip into 
the liquid better results may thus be 
obtained than in any other way. The 
covering thus put on is said to be very 
lasting, and a sure protection against 
oxidation. 

Blue. — T. — Heat an iron ')ar to redness 
and lay it on a receptacle filled with 
water. On this bar place the objects to 
be blued, with the pouslied side up. As 
soon as the article has acquired ihe 
desired color cause it to fall quickly into 
the water. The pieces t(» be i)lued must 
always previously be polished with pum- 
iie stone or fine emery. 

II. — For screws: Take an old w^atch 
barrel and drill as many holes into tbe 
head of it as the number of screw's to oe 
blued. Fill it about one-fourth full of 
brass or iron filings, put in the head, 
and then fit a wire long enough to beinl 
over for a handle, into the arbor lioles — 
head of the barrel upward. Brighten 
the heads of the screws, set them, point 
dow'nward, into the holes already drilled, 
and expose the bottom t)f the barrel to 
tfi<* lamp until the screws assume the 
color you wish. 

III. — To blue gun-barrels, etc , tlis- 
snlve 2 parts of cTVstalli/.ed chloride of 
iron; 2 parts solid chloride of antimony; 
1 ])art gallic acid in 4 or 5 parts of w’ater; 
apply w'ith a small sponge, and let dry in 
the air. Repeat this two or three times, 
then wash with water, and dry. Rub 
with boiled liii.seed oil to deepen the 
shade. Repeat this until satisfied with 
the result. 

IV. — The bluing of gun barrels is 
effected by heating evenly in a muffle 
until the desired blue color is raised, the 
barrel being first made clean and bright 
with emery cloth, leaving no marks of 
grease or dirt upon the metal wdien the 
bluing takes place, and then allow to 
cool in the air. It requires considerable 
experience to obtain an even clear blue. 

Brown. — I. — The following recipe for 
browning is from the United States Ord- 
nance Manual: Spirits of wine, 
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ounces; tincture of iron, H ounces; cor- 
rosive sublimate, IJ ounces; sweet 
spirits of niter, ounces; blue vitriol, 1 
ounce; nitric acid, } ounce. Mix and 
dissolve in 1 <j|uart of warm water arul 
keep in a glass jar. Clean the barrel well 
with caustic soda water to remove greas#* 
OP oil. Then clean the surface of all 
stains and marks with emery paper or 
cloth, so as lu p.'-oduce an even, bright 
surface for the acid to act upon, and one 
without fing(’T marks. Si op tiic bore 
and vent with wooden plugs. Then ap- 
ply the mixture to every part with a 
sponge or rag, and expose to lie air for 
hours, wlieri the loose rust .should he 
riiljbed off with a steel serateh hriisli. 
Use the mixture and the seratcdi hrusli 
twiee, and more if necessary, and finally 
wash in boiling water, dry quickly, aFul 
wipe wuth linseed oil or varnish with 
shellac. 

II. — Apply four coats of the following 
solution, allowing eacii several hours to 
dry. Brush after each coat if necessary. 
After the last coat is dry, rub dowui hard. 

Sulphate of copper I ounce 

Sweet spirits of niler I oimce 

Jlistilled w^ater . 1 |)int 

Niello.-— This is a brightly polished 
metal, which is provided wuh a black or 
blue-black foumlation by heating, is cov- 
ered with a design by the use of a suitable 
matrix and then treated with Iiy«lro- 
chloric acid in siieli a manner that only 
the black ground i.s attacked, the metal 
underneath remaining untoiielied. Xe-vt, 
the acid is rinsed oil' and thv reserve is 
removed with suitable s«)lvents. The 
parts of the metal baud by the acid may 
also he provided with a gahanic coatiug 
of silver or otlier metal. 

Arujther method i.s to pluiig<* the artiele'i 
for a few minutes intf^ a sfilution of ox- 
alic acid and to cIcmu tliem by passing 
them through alcohol In this way the 
polish can even be b»-ought back with- 
out the use of rouge o diamantine. 

Whitening or Blanching. — If. dlssatis- 
fied w itli tlie color acquiretl in tempering, 
dip the article into an acid bath, which 
wliilens it, after which the bluing opera- 
tion is repeated. This method i.s of great 
service, but it is important to remember 
always thoroughly to wash after the use 
of acid and then allow the object to re- 
main for a few minutes in alcohol. Snl- 
plmrie acid docs not whiten W’cll, often 
leaving dark shades on the surface. Hy- 
drochloric acid gives better results. Small 
pieces of steel are also whitened with a 
piece of pith moistened with dilute aul- 


pliiiric acid, else the fine steel work, such 
as a watch hand, is fixed with lacquer on 
a plate and whitened by means of pith 
and polishing rouge, or a small stiff bru.sk 
is charged with the same material. It i- 
iheii iletaehed by beating and cleaned ia 
liot alcohol. 

TEMPERING STEEL. 

'I'he host temperature at wdiieh to 
rnieneh in the tempering of tool steel ii# 
llie one just above the traiisformatiou 
point of the steel, ami thi> temperature 
may be accurately det4Tmiiie«l in the fol- 
lowing manner, without tlie luc of a 
pyrometer. The piece.s of steel are in- 
troduced successively at equal intervals 
of time into a mu file heated to a temper- 
ature a little above the transformation 
point of the steel. If, after a certain 
time, the pieces be taken out in the re- 
verse order they will at fir>t show pro- 
gressivelv increa.^'ing degrees of brightne.s'*, 
these pieces being at the transformation 
point. When this point is passed the 
pieces again rapidly accpiire a brightness 
superior to tlmt of tlunr neighbors, ami 
should then bo immediately quenched. 

I — Heat red hot and dip in an un- 
guent iJi.ide of /nerenry and the fat of 
bacon. This produces a remarkable 
ilegree of hardnes.s and the .■>teel pre- 
serves its tenacity and an elasticity 
w’hn h cannot be obtained by other means. 

II. —Heat to the red wliite and thrust 
quickly into a slick of sealing wax. 
Leave it a second, ami then change it to 
another place, and so c()ntinue until the 
metal is too f‘ool to piuietrate the wax. 
T'o pierce with drills liai iIcihmI in this way, 
moisten them with csscm e of turpentine. 

To Temper Small Coil Springs and 
Tools. — 'i'o temper .small>-^il springs in 
a furnace burning wood the springs are 
exposed to the heat of the flame and are 
<pienehed in a compo’iilion of the follow- 
ing preparation: "To a barrel of fish oil, 
Itt quarts of rosin ami Ui qiiart.s of tallow 
are a<id('d. If the springs tempered in 
this mixture break, more tallow is added, 
but if iho break imlieafes brittleiic.ss of 
the steel rather than excessive hardness, 
a ball of yellow beeswax about 6 inches 
ill diameter is added. The springs are 
drawn to a reildisli purple by being 
placed on a frame having horizontally' 
ra<liating arms like a star which is 
mounted oil the end of a vertical rod 
The springs are laid on the star and are 
lowered into a pot of melted lead, being 
held there for such time as is required to 
draw to the desired color. 

It is well known 4bat the addition ot 
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certain soluble substances powerfully 
affects the action of tempenns water. 
This action is stren^hened if tne heat- 
conducting power of the water is raised 
by means of these substances; it is re- 
tarded if this power is reduced, or the 
boiling point substantially lowered. The 
substance most frequently used for the 
purpose of increasing the heat-condiiot- 
<ng power of tempering water is common 
salt. This is dissolved in varying pro- 

C ortions of weight, a saturated solution 
eing generally used as a quenching 
mixture. The use of this solution is 
always advisable when tools of coin- 
plicated shape, for which a considerable 
degree of hardness is necessary, are to be 
tempered in large quantities or in fre- 
uent succession. In using these cooling 
ulds, care must be taken that a suffi- 
cient quantity is added to the water to 
prevent any great rise of temperature 
when the tempering process is pro- 
tracted. For this reason the largest 
possible vessels should be used, wide and 
shallow, rather than narrow and deep, 
vessels being selected. Carbonate of soda 
and sal ammoniac do not increase the 
tempering action to the same extent as 
common salt, and are therefore not so 
frequently employed, though they form 
excellent additions to tempering water in 
certain cases. Tools of very complicated 
construction, such as fraises, where the 
danger of fracture of superhcial parts 
has always to be kept in view, can with 
advantage be tempered in a solution of 
soda or sal ammoniac. Acids increase 
the action of tempering water cofnsitier- 
ably, and to a far greater extent than 
common salt. They are added in quan- 
tities up to 2 per cent, and frequent- 
ly in combination with salts. Organ- 
ic acids (e. g., acetic or citric) have a 
milder action than mineral acids (e. g., 
hydrochloric, nitric, or sulphuric). Acid- 
ulous w'ater is employed in tempering | 
tools for which the utmost degree of 
hardness is necessary, such as instru- 
ments for cutting exceptionally hard ob- 
jects, or when a sufficiently hard surface 
has to be given to a kind of steel not 
capable of much hardening. Alcohol 
lowers the boiling point of w'ater, and 
causes so vigorous an evaporation when 
the water comes in contact with the red- 
hot metal, that the tempering is greatly 
retarded (in proportion* to the amount of 
alcohol in tne mixture). Water con- 
taining a large quantity of alcohol will 
not temper. Soap and soap suds will 
not temper steel; this property is made 
use of in the rapid cooling of steel for 
which a great degree of haydness is not 


desirable. When certain parts of com- 
pletely tempered steel have to be rendered 
soft, these parts are heated to a red heal 
and then cooled in soap suds. This is 
done with the tangs of files, knives, 
swords, saws, etc. Soluble organic sub- 
stances retard the tempering process in 
proportion to the quantity used, and 
thus lessen the effect of pure water. 
Such substances (e. g., milk, .sour beer, 
etc.) are employed only to a limited 
extent. 

To Caseharden Steel. — When a hard 
surface is needed on low-carbon steel, the 
article is impregnated with carbon to the 
desired depth. There are many methods 
of effecting this hardening, some of them 
requiring elaborate and expensive equip- 
ment, others being in the realm of capa- 
bility of the small craftsman. 

For deep cases, or for parts that are to 
be ground, pack hardening in special 
‘‘boxes*' is the most economical method 
used by indu.stry. When a large number 
of small parts require only a thin case, the 
methods used are a cyanide bath, and the 
open-hearth proce.ss. Nitriding is one of 
the other methods requiring special equip- 
ment. 

To caseharden small articles, a suitable 
size t)f pipe, to which thimble screw caps 
can be attached, is packed with a mixture 
of equal parts of charcoal dust .and un- 
slakcd lime. *rhc parts to be hardened 
are placed in the mixture in the pipe, and 
then kept at red-heat for two hours, fol- 
lowed by a quenching in cold water. 

For best results, use a charcoal, or coke 
fire; hard coal can be used with fair results. 

To Harden a Hammer. — To avoid the 
danger of “checking** a hammer at the 
eye, heat the hammer to a good uniform 
hardening heat and then dip the small 
end almost up to the eye and cool as 
ciuickly as possible by moving about in 
tlie hardening bath; then dip the large 
end. To harden a hammer successfully 
by this method one must work quickly 
and cool the end dipped first enough to 
harden before the heat is lost on the 
other end. Draw the temper from the 
heat left about the eye. Tne result is a 
hammer hard only where it should be 
and free from “checks.** 

Hardening Steel Wire. — Pass the steel 
wire throu^ a lead bath heated to a 
temperature of 1,200® to 1,500® F. after it 
has previously been coated with a paste 
of chalk, so a.s to prevent the formation 
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of oxides. The wire is thus heated in 
a uniform manner and, according to 
whether it is desired hard or elastic, it is 
cooled iu water or in oil. 

Hardening of Springs. — A variety of 
steel must be chosen which is suitable 
for the production of springs, a very 
tough quality wi.L about 0.8 per cent of 
carbon being probably the best. Any 
steel works of good reputation would no 
doubt recommend a certain kind of steel. 
In shaping a spring, forging and ham- 
mering should be avoided if possible. In 
forging, an uneven treatment can scarcely 
be avoided; one portion is worked more 
than the other, causing tensions which, 
especially in springs, must be guarded 
against. It is most advantageous if a 
material of the thickness and shape of 
the spring can be obtained, whicn, by 
bending and pressing through, is shaped 
into the desired spring. Since this also 
entails slight tension, a careful annealing 
is advisable, so as to prevent cracking or 
distorting in hardening. The annealing 
is best conducted with exclusion of the 
air, by placing the springs iu a sheet-iron 
box provided with a cover, smearing all 
the joints well up with loam. The heat- 
ing may be done in a mufHed furnace; 
the box, with contents, is, not too slowly, 
heated to cherry red and then allowed to 
cool gradually, together with the stove. 
The springs must only be taken out 
when they have cooled off enough that 
they will give off no hissing sound when 
touched by water. In order to uniform- 
ly heat the springs for hardening, a 
muffle furnace is likewise employed, 
wherein they are heated to cherry-recl 
heat. For cooling liquid, a mixture of oil, 
tallow, and petroleum is employed. A 
mass consisting of fish oil, tallow, and 
wax also renders good service, but one 
should see to it that there is a suffleient 
Quantity of these cooling liquids, so that 
the springs may be moved about, same 
as when cooled in water, without causing 
an appreciable increase in the tempera- 
ture of the liquid. In most cases too 
small a quantity of the liquid is responsi- 
ble for the many failures in hardening. 
When the springs have cooled in the 
hardening liquid, they are taken out, 
dried off superficially, and the oil still 
adhering is burned off over a charcoal 
fire. This enables one to moderate the 
temper according to the duration of the 
burning off and to produce the desired 
elasticity. An even heating being of 
great importance in hardening springs, 
the electric current hae of late been suc- 
cessfully employed for this purpose. 


To Temper a Tap. — After the tap baa 
been cut and finished heat it in a pair of 
tongs to a blood-red heat over a charcoal 
fire or the blue fiame of a Bunsen burner 
or blow pipe, turning it around so that 
one point does not get heated before 
another. Have ready a pail of clean, 
cold water, into which a handful of com- 
mon salt has been put. Stir the water in 
the pail so that a whirlpool is set up. 
Then plunge the tap, point first and 
vertically, into the vortex to cool. The 
turning of the tap during heating, as well 
as the swirl of the quenching water, pre- 
vents distortion. In tempering, the tem- 
per of the tap requires to be drawn to a 
light straw color, and this may be done 
as follows; Get a piece of cast-iron tube 
about 3 inches in diameter and heat it to 
a dull-red heat for about 4 inches of its 
length. Then hold the tap, with the 
tongs, up the center of the tube, mean- 
while turning the tap around until the 
straw color appears all over it. Then 
dip the tap in the water, when it will be 
found perfectly hard. The depth of the 
color, whether light or dark straw, must 
be determined by the nature of the cast 
steel being useef, which can be gained 
only from experience of the steel. 

Scissors Hardening. — The united legs 
of the scissors arc uniformly heated to a 
dark cherry rod, extending from the 
point to the screw or rivet bole. This 
may be done in the naked fire, a feeble 
current of air being admitted until the 
steel commences to glow. Then the fire 
is left to itself and the scissor parts are 
drawn to and fro in the fire, until all the 
parts to be hardened show a uniform 
dark cherry red. The two legs are 
hardened together in water and then 
teny^ered purple red to violet. 

The simultaneous heating, hardening, 
and tempering of the parts belonging 
together necessary, so that the degreo 
of heat is the same and the harder part 
does not cut the softer one. 

In accordance with well-known rules, 
the immersion in the hardening bath 
should be done with the point first, 
slowly and vertically up to above the 
riveting hole. 

Hardening without Scaling. — Articles 
made of tool steel and polished may be 
hardened without raising a scale, thereby 
destroying the polish, by the following 
method: Prepare equal parts in bulk of 
common salt and (fine) corn meal, well 
mixed. Dip the article to be hardened 
first into water, then into the mixture and 
place it carefully Into the fire. When hot 
enough to melt the mixture, take from 
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the tire and dip or roll in Ihe^ salt and 
meal, replace in the fire and bring to the 
required heat for hardening. Watch 
the piece closely and if any part of it 
shows signs of getting dry, sprinkle some 
of the mixture on it. The mixture, when 
exposed to heat, forms a flux over the 
surface of the steel which excludes the 
air and prevents oxidation, and when 
cooled in water or oil comes olf easily, 
leaving the surface as smooth as before 
heating. Borax would possibly give the 
same result, but is sometimes difOcult to 
remove when cold. 

nardening with Glycerine. — I. — The 
glycerine employed must be of the density 
of 1.08 to 1.26 taken at the temperature 
of 302® F. Its weighl must be equal 
to about 6 times the weight of the pieces 
to be tempered. For hard temper add 
to the glycerine J to 4 per cent of sulphate 
of potash or of manganese, and for soft 
temper 1 to 10 per cent of chloride of 
manganese, or 1 to 4 per cent of cidoride 
of potassium. The temperature of the 
tempering bath is varied according to 
the results desired. 

II. — Glycerine, 8,000 parts, by weight; 
cooking salt, 500 parts, by weight; sal 
ammoniac, 100 parts, by weight; con- 
centrated hydrochloric acid, oO parts; 
and water, 10,000 parts, by weight. 
Into this liquid tlic steel, heated, for 
example, to a cherry red, is dipped. A 
reheating of the steel is not necessary. 

To Remove Burnt Oil from Hardened 
Steel. — T^o remove excess oil fr<»m parts 
that have been hardened in ail, plaer the 
articles in a small tank of gasoline, which, 
when exposed to the air, will diy olT 
immediately, allowing the part to be 
polished and tempered without the co»i- 
tusing and unsightly marks of burnt od. 

VARIOUS RECIPES: 

To Put an Edge on Steel Tools. — 
Aluminum will put an edge on fine cut- 
ting instruments such as surgical knives, 
razors, etc. It acts exactly like a razor- 
hone of the finest quality. When steel 
is rubbed on the aluminum, as, for in- 
stance, in honing a knife blade, the met- 
al disintegrates, forming an infinitely 
minute powder of a greasy uneluons 
quality that clings to steel with great 
tenacity and thus assists in cutting a^vay 
the surface of the harder inetiil. So fine 
is the edge produced that it can in no 
wise be made finer by tiio .strop, which 
used in the ordinary w'ay merely tends to 
round the edge. 

To Restore Burnt Steel.— To restore 
burnt cast steel heat the piece to a red 


heat and sprinkle over it a mixture ol 
8 parts rea chromate or »Mta.ssium; 4 
parts saltpeter; J part aloes; i part gum 
arabic; and J part rosin. 

To Remove Strains in Metal by Heat- 
ing. — In making springs of piano wire 
or, in fact, any wire, if the metal it 
heated fo a moderate degree the .spring 
will be improved. Piano or any stei 
w'ire .should be heated to a blue, bras.-, 
wire to a degree sufficient to cause tal 
low to smoke. Heating makes the met- 
al homogeneous; before heating, it is full 
of .strains. 

If a piece of metal of any kind is 
straightened cold and then put into a 
lathe and a chip turned off, it will be far from 
true. Before turning, it was held true hv 
the strain of the particles on the outsidr, 
they having changed po.sition, while the 
particles near the axis are only sprung. 
The outsiile particles being removed bv 
tlie lathe tool, the sprung particles at the 
center return to their oltl positions. It, 
after .straightening, the metal is heated 
to a temperature of 400® F., the particle.^ 
settle together and the strain.^ are rc 
moved. 

This is tlie ca,so in tlie manufacture of 
saws. Ti)e saw first hardened and 
tempered and tlien .si raightened on an 
anvil by means of a fiaimuer. After it 
hammereil true, it is ground and polidieo 
a little, tlieii blued to .stiffen it and tliei‘ 
is subjected ’o tl:e grinding process. 
Before bluing, tlic nu'ta! is full of strains; 
thc.se arc entirely lemovcd by the heat 
requirc'd to product the oliu* coloi, 
Ofte n a pMuo wiK' sfH'itig 'id iMif .^t.Linl 
long wi-ar jI ust i] wiUioiji iMutiing. w.hilc 
if heated it will last f(,r } ca r.s. 

To Render Fine Cracki. in Tools Visi- 
ble.— B IS ulltMi of I iiiporl.uicc to recog- 
nize -Ilia 11 cr M ks w liu h appi'ar in tlk. 
iiu tal ot tin* tools. For this [purpose it 
is recomineud* <1 to moisten tlie fi'^oired 
surfa<*e wilh pelrolcu ni ; in \t rub and 
dry with ;i rag and nib again, but this 
lime with. < h<dk. Tin- petroleum wliich 
has r*Mlerrd tin* (‘rack.s .s<m)ii « <»mcs ojt 
again and the trace is ])lainly shown Lv 
the efialk. 

Tu Utilize Drill Chips. — There is on 
modern machining process lha^ produce 
a shaving that lias more value than tha 
of mere sc*rafr, and that is drill »ng riflo' 
barrels with tlie oil-tul'c drill, 'iho 
cutting edge of this drill is broken np in- 
to step.s and the cliips produced arc liter- 
ally shavings, being long riair-like threads 
of steel. The‘-e .shavings are eon.sider- 
ably u.scd ill woodworking factories foff 
smoothi-xg purposes. 
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To Remove Fragments of Steel from 
Other Metals. — The removal of broken 
spiral drills and taps is an operation 
which even the most skillful machinist 
has to perform at times. A practical 
process for removing such broken steel 
ieces consists in preparing in a suitable 
ettle (not iron) a solution of 1 part, by 
weight, of commercial alum in 4 to 5 
parts, by weight, of water and boiling 
the object in this solution until the 
piece which is stuck works itself out. 
Care must be taken to place the piece 
in such a position that the evolving gas 
bubbles may rise and not adhere to the 
steel to protect it from tne action of the 
alum solution. 

Testing Steel. — -A bar of the steel to 
be tested is provided with about nine 
notches running around it in distances of 
about I of an inch. Next, the foremost 
notched piece is heated in a forge in 
such a manner that the remaining por- 
tion of the bar is heated less by the fire 
proper than by the transmitted heat. 
When the foremost piece is heated to 
bunding, i. e., to combustion, and the 
color of the succeeding pieces gradually 
passes to dark-brownish redness, the 
whole rod is hardened. A test with the 
file will now show that the foremost 
burned piece possesses the greatest hard- 
ness, that several softer pieces will follow, 
and that again a piece ordinarily situ- 
ated in the second third, whose tempera- 
ture was the right one for hardening, is 
almost as hard as the first one. If the 
different pieces are knocked off, the 
fracture of the piece hardened at the 
correct temperature exhibits the finest 
grain. This will give one an idea of the 
temperature to be employed for harden- 
ing the steel in quesvion and its behavior 
in general. ^ Very hard steel will readily 
crack in this proce'^s. 

Welding Compound. — Boracic acid, 
41 i parts; common salt parts; ferro- 
cyanide of potassium, iO parts; rosin, 
7^ parts; carbonate of sodium, 4 parts. 
Heat the pieces to be welded to a light- 
red heat and apply the compound; then 
heat to a strong yellow heat and the 
welding may be accomplished in the 
usual manner. 

The precaution should be obseiwed, 
the same as with any of the cyanides, 
to avoid breathing the poisonous fumes. 

Softening Steel. — Heat the steel to a 
brown red and plunge into soft water, 
river water being the best. Care should 
oe taken, however, not to heat over brown 
red. otherwise 't will be hard when im- 


mersed. The steel will be soft enough 
to be cut with ease if it is plunged in the 
water as soon as it turns red. 

Draw -Tempering Cast Steel. — First 
heat the steel lightly by means of char- 
coal until of a cherry-red shade, where- 
upon it is withdrawn to be put quickly 
into ashes or dry charcoal dust until 
completely cdolecf. The steel may alsa 
be heated in the forge to a red cherry 
color, then hammerea until it turns blue 
and then plunged into water. 

Drilling Hard Steel. — To accomplish 
the object quickly, a drill of cast steel 
should be made, the point gradually 
heated to the red, the scales taken off, 
and the extremity of the point immersed 
at once in quicksilver; then the -w hole 
ouenched in cold water. Thus prepared, 
tne drill is equal to any emergency; it will 
bore through the hardest pieces. 'The 
quantity of quicksilver needed is trifling. 

Engraving or Etching on Steel. — Dis. 
solve in 150 parts of vinegar, sulphate of 
copper, 30 parts; alum, 8 parts; kitchen 
eaft, 11 parts. Add a few drops of 
nitric acid. Accerding to whether this 
liquid is allowed to act a longer or 
shorter time, the steel may be engraved 
upon deeply or the surface may be given 
a very ornamental, frosted appearam 

To Distinguish Steel from Iron. — 
Take a very clean file and file over the 
flame of an alcohol lamp. If the filed piece 
is made of steel, little burning and crack- 
ling sparks will be seen. If it consists of 
iron, the sparks will not crackle. 

STAINLESS STEEL: 

In the United States we have a stain- 
less alloy termed “stellite,” one consist- 
ing of 75% cobalt and 25% chromium, 
invented by Elwood Haynes of Kokomo, 
Indiana.f It is used for lathe tools, 
surgical knives, and cutlery; and is 
stainless. Many tests made at Purdue 
University showed little or no effect 
when treated with 20% nitric acid, 
25% sulphuric acid, 23% hydrochloric 
acid, 38% hydrofluoric acid, 10% acetic 
acid, aqua regia, 5% carbolic acid, 90% 
phosphoric acid, 10% caustic soda, 5% 
mercuric chloride, iodine tincture, form- 
aldehyde, 5% potassium ]>ermanganate, 
10% silver nitrate, 10% copper sulphate, 
6% oxalic acid, and sodium hypochlorite. 

STEEL. TO CLEAN: 

See Cleaning Preparations and Meth- 
ods. 
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STENCILS FOR PLOTTING LETTERS 
OF SIGN PLATES: 

See Enameling. 

STENCIL INKS: 

See Inks. 

STEREOCHROMY. 

Stereochromatic colors can be bought 
ground in a thickly liquid water-glass 
solution. They are only diluted with 
water-glass solution before application 
on the walls. The two solutions are 
generally slightly dissimilar in their 
composition, the former containing less 
silicic acid, but more alkali, than the 
latter, which is necessary for the better 
preservation of the paint. Suitable pig- 
ments are zinc white, ocher with its 
different shades of light yellow, red, and 
dark brown, black consisting of a mix- 
ture of manganese and lampblack, etc., 
etc. White lead cannot be used, as it 
coagulates with the water glass, nor 
vermilion, because it fades greatly under 
the action of the light. The plastering 
to be coated must be porous, not fresh, 
but somewhat hardened. Otherv»i«<* 
the caustic linve of the plaster will 
quickly decompose the water glass. This 
circumstance may account for the un- 
satisfactory results which have fre- 
quently been obtained with water-glass 
coatings. Before applying the paint the 
wall should first be im^egnated with a 
water-glass aolutipn. The colors may 
lie kept on hand ground, but must be 
protected from contact with the air. If 
air is admitted a partial separation of 
silica in the form of a jelly takes place. 
Only pure potash water glass, or, at 
least, '«uch as only contains little soda, 
should be used, as soda will cause efflor- 
escence. 

STEREOPTICON SLIDES: 

See Photography. 

STEREOTYPE METAL: 

See Alloys. 


STONE, ARTIFICIAL. 

The following is a process of manu- 
facture in which the alkaline silicates 
pr^ared industrially are employed. 

The function of the alkaline silicates, 
or soluble glass, as constituents of arti- 
ficial stone, is to act as a cement, forming 
with the alkaline earths, alumina, and 
oxide of lead, insoluble silicates, which . 
weld together the materials 'quartz sand, 


pebbles, granite, fluor^ar, and the 
waste of (May bricks). The mass may 
be colored black by the addition of a 
quantity of charcoal or graphite to the 
extent of 10 per cent at the maximum, 
binoxide of manganese, or ()cher; red, by 
6 per cent of coTcothar; brick red, by 4 
to 7 per cent of cinnabar; orange, by 6 
to 8 per cent of red lead; yellow, by 6 per 
cent of yellow ocher, or 5 per cent of 
chrome yellow; green, by 8 per cent, of 
chrome green; blue, by 6 to 10 per cent 
of Neuwied blue, Bremen blue, Cassel 
blue, or Napoleon blue; and white, by 20 
per cent, at the maximum, of zinc white. 

Chrome green and zinc oxide pro- 
duce an imitation of malachite. An 
imitation of lapis lazuli is obtained by 
the simultaneous employment of Cassel 
blue and pyrites in grains. The metallic 
oxides yield the corresponding silicates, 
and zinc oxide, mixed with cleansed 
chalk, yields a brilliant marble. The 
ingredients are mixed in a kind of 
mechanical kneading trough, furnished 
with stirrers, in variable proportions, 
according to the percentage of the solu- 
tion of alkaline silicate. The whole is 
•afterwards molded or compressed by the 
ordinary processes. 

The imitation of granite is obtained by 
mixing lime, 100 parts; sodium silicate 
(42*’ Be.), 35 parts; fine quartz sand, 120 
to 180 parts; and coarse sand, 180 to 250 
parts. 

Artificial basalt may be prepared by 
adding potassium sulphite and lead 
acetate, or equal parts of antimony ore 
and iron filings. 

To obtain artificial marble, 100 
pounds of marble dust or levigated chalk 
are mixed with 20 parts of ground glass 
and 8 parts of fine lime and sodium 
silicate. The coloring matter is mixed 
ill proportion depending or. the effect to 
be produced. 

A fine product for molding is obtained 
by mixing alkaline silicate, 100 parts; 
washed chalk, 100 parts; slaked lime, 40 
parts; quick lime, 40 parts, fine quartz 
sand, 200 parts; pounded glass, 80 parts; 
infusorial earths, 80 parts; fluorspar, 150 
parts. On hardening, there is much 
contraction. 

Other kinds of artificial stone arc 
prepared by mixing hydraulic lime or 
cement, 50 parts; sand, 200 parts; sodium 
silicate, in dry powder, 50 parts; the 
whole is moistened with 10 per cent of 
water and molded. 

A hydraulic cement may be employed, 
to which an alkaline silicate is added. 
The stone or object molded ought to be 
covered with a layer of fluoailicate. 
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A weather-proof water-resisting stone 
is manufactured from sea mud, to which 
5 per cent of calcic hydrate is added. 
The mass is then dried, lixiviated, and 
dried once more at 212® F., whereupon 
the stones are burned. By an admixture 
of crystallized iron sulphate the firmness 
of these stones is still inf'reased. 

Sand 'Lime Brick. — In a French patent 
for making bricks from pitch and coal 
tar, powdered coke and sea sand are 
gently heated in a suitable vessel, and 
20 per cent of pitch and 10 per cent of 
coal tar added, with stirring. The pasty 
mass obtained is then molded under 
ressure. The product obtained may 
e employed alone, or together with a 
framework of iron, or with hydraulic 
lime or cement. 

According to a French patent for 
veining marble, etc., in one or more 
colors, coloring matters of all kinds are 
mixed with a sticky liquid, which Is then 
spread in a very thin layer on the surface 
of another immiscible and heavier liq- 
uid. By agitating the surface, colored 
veins, etc., are obtained, which are then 
transferred to the object to be decorated 
(which may be of most varied kind) by 
applying it to the surface of the heavy 
liquid. A suitable composition with 
which the colors may be mixed consists 
of: Oil of turpentine, 100 parts; colo- 
phony, 10 parts; linseed oil, 10 parts; 
siccatif soUiU 5 parts. The heavy liq- 
uid may be water, mercury, etc.; and 
any colors, organic or mineral, may be 
used. 

CONCRETE. 

Concrete is the name applied to an 
artificial combination of various mineral 
substances which under chemical action 
become incorporated into a solid mass. 
There are one or two comp<»sitions of 
comparatively trifling importance which 
receive the same name, "hough differing 
fundamentally from true concrete, their 
solidification being independent of .:liein- 
ical influence. These compositions only 
call for passing mention; they are: Tar 
concrete, made of broken stones (mac- 
adam) and tar: iron concrete, composed 
of iron turnings, asphalt, bitumen, and 

C itch; and lead concrete, consisting of 
roken bricks set in molten lead. The 
last two varieties, with rare exceptions, 
are only used in connection with military 
engineering, such as for birtifications. 

Concrete proper consi^ts essentially of 
two groups or classes of ingredients. The 
first, termed the aggregate, is a hetero- 
geneous mass, in itself inactive, of 


mineral material, such as shingle, broken 
stone, broken brick, gravel, and sand. 
These are the substances most com- 
monly in evidence, but other ingredients 
are also occasionally employed, such as 
slag from iron furnaces. Burnt clay, in 
any form, and earthenware, make ad- 
mirable material for incorporation. The 
second class constitutes the active agency 
which produces adhesion and solidifica- 
tion. it is termed the matrix, and con- 
sists of hydraulic lime or cement, com- 
bined with water. 

One of the essential features in good 
concrete is cleanliness and an entire 
absence of dirt, dust, greasy matter, and 
impurities of any description. The ma- 
terial will preferably be sharp and angu- 
lar, with a rough, porous surface, to 
which the matrix will more readily 
adhere than to smooth, vitreous sub- 
stances. The .specific gravity of the ag- 
gregate will depend upon the purpose for 
which the concrete is to be usea. For 
beain.s and lintels, a light aggregate, such 
as coke breeze from gasworks, is per- 
missible, especially wnen the work is 
designed to receive nails. On the other 
hand, for r taining walls, the heavie.st 
possible aggregate is desirable on the 
ground of stability. 

The aggregate W no means should be 
uaiform in size. Fragments of different 
diinen.sions are most essential, so that 
the smaller material may fill up the 
interstices of the larger. It is not in- 
frequently stipulated by engineers that 
no individual fragment shall be more 
than 4 inches across, and the material is 
often specified to pass through a ring 1 \ 
to 2 inches in diameter. The absolute 
liniit.s to size for the aggregate, however, 
are deter iniiiable by a number of con- 
siderations, not the least important of 
wliieh i.^ the magnitude and bulk of the 
work ill which it is to be employed. The 
particles of sand should also be of vary- 
ing degrees of coarseness. A fine, du.st- 
like sand is objectionable; its minute 
subdivision prevents complete contact 
with the cement on all its faces. Another 
de.sideratum is that the particles should 
not be too spherical, a condition brought 
about by continued attrition. Hence, pit 
sand is better in many cases than river 
sand or shore sand. 

The matrix is almost universally 
Portland cement. It should not be used 
in too hot a condition, to which end it is 
usually spread over a wooden floor to a 
depth of a few inches, for a few days 
prior to use. By this means, the ulurain- 
ate of lime becomes partially hydrated, 
and its activity is thereby modified. 
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Roman cement and hyuraulic lime may 
also be used as matrices. 

Portland cement will take a larger 
proportion of sand than either Roman 
cement or hydraulic lime; but with the 
larger ratios of sand, its tenacity is, of 
course, correspondingly reduced. One 
part of cement to 4 parts of sand should 
therefore be looked upon as the upper 
limit, while for the strongest mortar the 
proportion need hardly exceed 1 part of 
cement to 1} or ^ parts of sand. In the 
ciisuinff calculations there is assumed a 
ratio of 1 to 3. For impermeability, the 
proportion of 1 to C should be observed, 
and for Roman cement this proportion 
should never be exceeded. I'lie ratio 
will even advantageously be limited to 
4 tu S. For hydraulic lime equal parts of 
Mind and cement are suitable, though 2 
fmrts of sand to 1 part of cement may be 
used. 

The quantity of mortar required in 
reference to the aggregate is bused on the 
vacuities in the latter. For any particu- 
lar aggregate the amount of empty space 
u.uy be determined by hliing a taiiK of 
known volume with the niiiieruls and 
then adding sufficient water to bring to 
u level surface. The volume of water 
added (provided, of course, the aggregate 
be impervious or previously saturated) 
gives tne net volume of mortar required. 
To this it is necessary to innke some ad- 
dition (say 10 per cent of the whole), in 
order to insure the thorough flushing of 
every part of the work. 

Assuminft proportion of 

interstices is 30 per cent and adding 10 
for the reason just stated, we derive 40 
parts as the quantity of mortar to 100 — 
10-90 parts of the aggregiite. An 
allowance . of } volume for shrinkage 
brings the volume of the dry materials 
(sand and cement) of the mortar to 
40 + 40/3-" 53’j parts, wliich, divided in 
the ratio of 1 to 3, yields: 

53 1 

Cement - 13} parts 

Sand, J X 53J - 40 parts 

Aggregate 90 purls 

Total 1431 parts 

As the resultant concrete is 100 parts, 
the t<»tal shrinkage" is 30 per cent. 
Expressed in terms of the cement, the 
concrete would have a composition of 1 
yxirt cement, 8 parts sand, 7 parts gravel 
and broken .stone, and it would form, 
approximately, what is comtnouly known 
us 7 to 1 concrete. 

There arc other ratios def»ending on 
^he proportion of sand. Thus we have: 


Cement 

Sand 

Aggregate 

1 

H 

4| 

1 

2 

5 

1 

«§ 

a 

1 

8 

7 

1 





1 

4 
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The cost of concrete may be materially 
reduced without affecting the strength or 
efficacy of the work, by a plentiful use of 
stone plums'' or “burs." These are 
bedded in the fluid concrete during its 
deposition tn stfu, but care must be taken 
to see that , they are thoroughly sur- 
rounded by mortar and not in contact 
w’ith each other. Furthermore, if they 
are of a porous nature, they should be 
well wetted before use. 

The mixing of concrete is important. 
If done by hand, the materials forming 
aggregate will be laid out on a plat- 
form and covered by the cement in a thin 
layer. The whole should be turned over 
thrice in the dry state, and as many 
times wet, before depositing, in order to 
bring about thorough and complete 
amal|[amation. Once mixed, the con- 
crete IS to be deposited immediately and 
allowed to remain undisturbed until the 
action of setting is finished. Depositior 
should be effected, wherever possible 
without tipping from a height of more 
than about 6 feet, as in greater falls there 
is a likelihood of the heavier portions of 
the aggregate separating from the lighter. 
In extensive undertakings, concrete is 
more economically mixed by mechanical 
appliances. 

^ The water used for mixing may be 
either salt or fresh, so far as the strength 
of the concrete is concerned. For surface 
work above the ground level, salinity in 
any of the ingredients is objectionable, 
since it tends to produce efflorescence — 
an unsightly, floury deposit, difficult to 
get rid of. The quantity of water re- 
quired cannot be stated with exactitude; 
it will depend upon the proportion of the 
aggregate and its porosity. It is best 
determined by experiment in each par- 
ticular case. Without being profuse 
enough to “drown" the concrete, it 
should be plentiful enough to act as an 
efficient intermediary between every 
particle of the aggregate and every 
particle of ^ the matrix. Insufficient 
moisture is, in fact, as deleterious as an 
excess. 

Voids. — The strength of concrete de- 
pends greatly upon its density, and this is 
secured by using coarse material which 
contains the smallest amount of voids oi 
empty spaces. Different kinds of saadL 
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grftTel, and stone vary greatly in the 
amount of roids they contain, and by 
judiciously mixing coarse and fine 
material the voids may be much reduced 
and the density increased. The density 
and percentage of voids in concrete ma- 
terial maiy be determined by filling a box 
of 1 cubic foot capacity and weighing it. 
One cubic foot ot solid quarts or lime- 
stone, entirely free from voids, would 
weigh 105 pounds, and the amount by 
which a cubic foot of any loose material 
falls short of this weight represents the 
Proportion of voids contained in it. 
For example, if a cubic foot of sand 
weighs 115J pounds, the voids would be 
49J-105ths ot the total volume, or 20 
per cent. 

The following table gives the per cent 
of voids and weight per cubic foot of 
some common concrete materials: 

Per 

Cent Wt. per 
Voids Cu. Ft. 

Sandusky Bay sand. 82.3 111.7 pounds 

Same through 20- 

mesh screen 88.5 101.5 pounds 

Gravel, | to | inch.. ..42.4 95.0 pounds 

Broken limestone, 

egg-size 47.0 87.4 pounds 

Limestone screen- 
ings, dust to i 

inch 26.0 122.2 pounds 

It will be noted that screening the 
sand through a 20-meah sieve, and thus 
takinj(- out the coarse grains, consider- 
ably increased the voids and reduced the 
weight; thus decidedly injuring the sand 
for making concrete. 

The following figures show how weight 
can be increased and voids reduced ^y 
mixing fine and coarse materials 

Per 

Cent Wt. per 

Voids Cu. Ft. 

Pebbles, about 1 

inch 88.7 101.2 pounds 

Sand, CO to 40 mesh . 35.0 105.8 pounds 

Pebbles plus 38.7 per 

cent sand, by vol. . 19.2 183.5 pounds 

Experiments have shown that the 
strength of concrete increases greatly 
with its density; in fact, a slight increase 
in weight per cubic foot adds very de- 
cidedly to the strength. 

The gain in strength obtained by 
adding coarse material to mixtures of 
cement and sand is shown in the fol- 
lowing table of results of experiments 
made in Germany by R. Dykerhoff. The 
blocks tested were 2i-inch cubes, 1 day 
in air and 27 days in water. 


Proportions by Measure. 

Per 

Cent. 

Cement. 

Com- 

preseioD 

ntrenfth. 

Cement. 

Band. 

Gravel. 

By 

Volume. 

Lbs. per 
.Sq. In. 

1 

o 


33 0 

2.125 

1 

2 

5 

12 5 

2.387 

1 

3 


2i.O 

1.883 

1 

3 

1 

9.0 

1.515 

1 

4 


2<J 0 

1,053 

1 

4 

'iii 

7.4 

1,204 


These figures show how greatly the 
strength is improved by adding coarse 
material, even though the proportion of 
cement is thereby reduced. A mixture of 
1 to 12 J of properly proportioned sand 
and gravel is, in fact, stronger than 1 to 
4, and nearly as strong as 1 to 3, of 
cement and sand only. 

In selecting materials for concrete, 
those should t>e chosen which give ^he 
greatest density. If it is practicable tc 
mix two materials, as sand and gravel, 
the proportion which gives the greatest 
density should be determined by ex- 
periment, and rigidly adhered to in 
making concrete, whatever proportion of 
cement it is decided to use. Well-pro- 
portioned dry sand and gravel or sand 
and broken stone, well shaken down, 
should weigh at least 125 pounds per 
cubic foot. Limestone screenings, owing 
to minute pores in the stone itself, are 
somewhat lighter, though giving equally 
strong concrete. They should weigh at 
least 120 pounds per cubic foot. If the 
weight is less, there is probably too much 
fine dust in the mixture. 

The density and strength of concrete 
are also greatly improved by use of a 
liberal amount of water. Enough water 
must be used to make the concrete 
thoroughly soft and plastic, so as to 
quake strongly when rammed. If mixed 
too dry it will never harden properly, 
and will be light, porous, and crum- 
bling. 

Tnorough mixing of concrete materials 
is essential, to increase the density and 
^ive the cement used a chance to produce 
its full strength. The cement, sand, and 

S avel should be intimately mixed dry, 
en the water added and the mixing 
continued. If stone or coarse gravel is 
added, this should be well wetted and 
thoroughly mixed with the mortar. 

Materials for Concrete Building Blocks. 
— In the making of building blocks the 
spaces to be filled with concrete are gen- 
erally too narrow to permit the u.se of 
very coarse material, and the block- 
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maker is limited to ffrarel or stone not 
exceeding i or ^ in^ in size. A con- 
siderable proportion of coarse material is. 
however, just as necessary as in other 
kinds of concrete work, and gravel cr 
screenings should be rho^en w»II 

give the grealest pos^ib)*^ density For 
good results at least uiie-tliird ot the 
material by weight ;»oould be coaraer 
than i inch Block:* made from such 
gravel or screenings. I to 5 will be found 
as goorl as ] to S with sand only. It is 
a mistake to suppo!»e that the coarse 
fragments will show on the surface: if 
the mixing is thorough this will not be 
the case. A modpiate <l»:gree of rough* 
ness or varioty in the surface of blocks is, 
in fact, desirable and would go far to 
overcome the prejudice which inariy 
architects hold agaiii'^t the smooih, lifc- 
icss surface of cement work. Sand and 
gravel are, in most crises, the cheapest 
marerial to use for block work. Ihe 
presence of a few per cent of c(a> or 
loam is not bariuful provided the mixing 
IS thorough. Stone screenings, if of 
good quality, give fully as strong concrete 
as sand and gravel, and usually yield 
blocks ot somewhat lighter color. Screen- 
ings from soft stone should be avoided, 
also such as contain too much dust. 
This can be determined from the weight 
per cubic foot, and by a sifting test. If 
more than two-thirds pass | inch, and 
the weight (well jarred down) is less than 
120 pounds, Che. materiai is not the best. 

Cinders are sometimes used for block 
work; they vary greatly in quality, but if 
jlean and of medium coarseness will give 
fair results. Cinder concrete never de- 
velops great strength, owing to the por- 
ous character ana crushability of the 
cinders themselves. Cinder blocks may, 
iiowcver, be strong enough for mutiv 
purposes, and suitable for work in which 
j^eat strength is not required. 

Lime. — 1^ is well known that slaked 
Tme is a valuable addition to cement 
mortar,^ especially for use in air. In 
sand mixtures. 1 to 4 or 1 to 5. at least 
one* third of the cemeut may be replaced 
^ slaked lime without lo.ss of strength. 
The most convenient form of lime for 
use in block-making is the dry -slaked or 
liydrate lime, now a common article of 
commerce. This is, however, about as 
expensive as Portland cement, and there 
4s no great saving in its use. Added to 
block concrete, in the proportion of j to 
I the cement used, it will he found to 
make the blocks lighter in color denser, 
iud decidedly less permeable by water. 

Cement. — Portland cement is the only 


hydraulic matenni to be seriously con- 
sidered by the blockmaker. Natural 
and slag cements and hydraulic lime are 
useful tur work which remains constantly 
wet, but greatly inferior in strength and 
duriibilitv when exposed to dry air. A 
further advantage of Portland cement is 
tin promptness with w'hich it hardens 
aud develops its full strength; this 
quality alone is sufficient to put all other 
cements out of consideration foi block 
work. 

Proportions. — There are three im- 
portant considerations to be kept in view 
in adjusting the proportions of materials 
for block concrete — strength, permea- 
bility, and cost. So far as streu^h goes, 
it may easily be shown that concretes 
verv poor in cement, as 1 to 8 or 1 to 10, 
will nave a crushing resistance far be- 
yond any load that they may be called 
upon to sustain. Such concretes are, 
however, extremely porous, and absorb 
water like a sponge. The blocks must 
bear a certain amount of rough hand- 
ling at the factory and while being carted 
to work and set up in the wall. Safety 
in this respect calls for a much greater 
degree of hardness than would be needed 
to bear the weight of the building. Again, 
strength and hardness, with a given pro- 
portion of cement, depend greatlv on the 
character of the other materials used; 
blocks made of cement and sand, 1 to 3, 
will not be so strong or so impermeable 
to water as those made from a good mixed 
.yind and gravel. 1 to 5. On the whole, it 
is doubtful whether blocks of satisfactor\ 
quality can be made, by hand mixing 
and tamping, under ordinary factory 
conditions, from a poorer mixture than 
1 to 5. Even this proportion requires lur 
good results the use of properly graded 
sand and gravel or screenings, aliberai 
amount of water, and thorough mixing 
and tamping. When suitable grave! is 
not obtainable, and coarse mixed '•si. I 
only is used, the proportion .should noi b< 
less than 1 to 4. Fine sand alone is a 
very bad material, and good block.s can- 
not be made from it except by the n.se of 
an amount of cement which would make 
the cost very high. 

The mixtures above recommended. 1 to 
4 and 1 to 5, will necessarily be some- 
what porous, and may be decidedly so if the 
gravel or screenings used is not properly 
graded. The water-resisting qua ities 
may be greatly improved, without Joss of 
strength, by replacing a pfurt of the 
cement by l^drate lime. Tnis is a light, 
extremely fine material, and a given 
weight of it goes much further than the 
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tame amount of cement in filling the 
pores of the ^ncrete. It has 4 I 80 the 
effect of making the wet mixture more 
plastic and more easily compacted by 
ramming, and gives the finished blocks 
a Imhter color. 

The following mixtures, then, are to 
be recommended for concrete blocks. 
By *'graver* is meant a suitable mix- 
ture of sand and gravel, or stone screen- 
ings, containing grains of all sizes, from 
fine to i inch. 

1 to 4 Mixtures, by Weight. 

Cement, 150 parts* gravel, 600 parts. 

Cement, 125 parts, hydrated lime, 25 
parts; gravel, 600 parts. 

Cement, 100 parts; hydrated lime, 50 
parts; gravel, 600 parts. 

1 to 5 Mixtures, by Weight. 

Cement. 120 parts; gravel, 600 parts. 

Cement, 100 parts; hydrated lime, 20 
parts; gravel, 600 parts. 

Proportion of Water. — This Is a 
matter of the utmost consequence, and 
has more effect on the quality of the wcrk 1 
than is generally supposed. Blocks 
made from too dry concrete will always 
remain soft and weak, no matter how 
thoroughly sprinkled afterwards. On 
the other hand, if blocks are to be re- 
moved from the maciiine as scor as 
made, too much water wil: cause tnem 
to stick to the plates ani sae out of 
shape It is perfectly possible, how- 
ever, to give the concrete enough water 
Cor maximum density and first- class 
hardening properties, and still to remove 
the blocks at once from the mold. A 
good proporticn of coarse material 
allows the mixture to be made wetter 
without sticking or sagging. Use of 
plenty of water vastly improves the 
strength, hardness, and waterproof qual- 
ities of blocks, and makes them decid- 
edly lighter in color. The rule should 
be: 

Use as much water as possible with- 
out causing the blocks to stick to the 
plates or to sag out of shape on removing 
from the machine. 

The amount of water required to pro- 
duce this result varies with the materials 
used, but is generallv from 8 to 9 per cent 
of the weight of the dry mixture. A prac- 
ticed blocKxnaker can judge closely when 
tlie right amount of water has been added, 
by squeezing some of the mixture in the 
hand. Very slight variations in propor- 
tion of water make such a marked differ- 
ence in the quality and color of the blocks 
that the water, wnen the proper quantity 
for the materials used has been deter- 


mined, should always be accurately meas- 
ured out for each batch. In this way 
much time is saved and uncertainty 
avoided. 

Faduog. — Some blockmakers put on 
a facing of richer and finer mixture, 
making the body of the block of poorer 
and coarser material. As will be ex- 
plained later, the advantage of the prac- 
tice is, in most cases, q^ucstionable, but 
facings may serve a good purpose in case 
a colored or specially waterproof surface 
is required. "Facings are generally made 
of cement and sand, or fine screenings, 
passing a J-inch sieve. To get the same 
nardness and strength as a 1 to 5 gravel 
mixture, at least as rich a facing as 1 t<* 
3 will be found necessary. Probably 
1 to 2 will be found better, and if one- 
third the cement be replaced by hydrate 
lime the waterproof qualities and ap- 
pearance of the blocks will be improved. 
A richer facing than 1 to 2 is liable 10 
show greater shrinkage than the body of 
the block, and to adhere imperfectly or 
develop hair-cracks in consequence 

Poured Work. — The above sugges- 
tions on the question of proportions of 
cement, sand, and gravel f^r tamped 
blocKS apply equally to concrete made 
very wet, poured itiio the moid, and 
allowxc to harder a dc-y oriongei *.)efore 
removing Caetinw in & ^ocTmoio are 
made oy tb-* use of very Ik^uid GOPCi*ti e; 
sand and g.avd joCtle out <t>o vapidly 
irom such ihir iKiixtures. and r‘^tl>er fine 
limestone screcni, ^gs arc ^eDeraily u£c d. 

Mixing.- To the full benefit cf ihe 
cement used it 'c* necessary that all liie 
materials shall be very rIio*-oughly irixed 
together. The ftrtn',tb of the oicck as 
a whole will be only as great as thaw of 
its weakest part, and d is the height 
of folly, after putting a liberal measure 
of cement, to so slignt the mixing as to 
get no better result than half as imicb ce- 
ment, properly mixed, would have given. 
The poor, shoddy, and crumbly blocks 
turned out bv many small-scale makers 
owe their faults chiefly to careless mixing 
and use of too little water, rather than to 
too small proportion of cement. 

The materials should he mixed dry, 
until the cement is uniformly distributed 
and perfectly mingled with the sand and 
gravel or screenings; then the water is 
to be added and the mixing continued 
until all parts of the mass are eqiiallv 
moist Riiu every particle is coated with 
the cement paste. 

Concrete Mixers. — Hand mixing is 
always imperfect, laborious, aud slow 
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and it is impossible by this method to 
secure the thorough stirring and knead- 
ing action which a good mixing machine 
gives. If a machine taking 5 or 10 
horse-power requires 5 minutes to mix 
one-third of a yard of concrete, it is of 
course absurd to expect that two men will 
do the same work by hand in the same 
time. And the inacnine never gets tired 
or shirks if not constantly urged, as it is 
the nature of men to do. It is hard to 
see how the maiiufactiire of concrete 
blocks can be successfully earned on 
without a concrete mixer. Even for a 
small business it will pay well in economy 
of labor and excellence of work to install 
such a ra«i hine. which may be driven by 
a small electric motor or ga.so]ine engine. 
*11 work necessarily so exact as thi.s, 
requiring perfectly unihirra mixtures 
and use of a constant percentage of 
water, batch mixers, which take a meas- 
ured quantity of material, mix it. and 
discharge it, at each operation, are the 
only satisfactory type, and continuous 
mixers are unsuitaule. Those of the 
pug-mill type, consisting of an open 
trough with revolving paddles and bot- 
tom discharge, are positive aiic thorough 
in their action, and permit the whole 
operation to be watched and controlled. 
They should be provided with exten- 
sible arms of chilled iron which can be 
lengthened as the ends become worn. 

Concrete Block Systems,— For smaller 
and less costly buildings, separate blocks^ 
made at the factory and built up uiio the 
walls in the same manner as brick or 
blocks of stone arc simpler, less ex- 
pen.sive, and much more rapid in con- 
struction than monolithic work. They 
also avoid some of the faults to which 
solid concrete work, unless .skillfully 
done, is subject, such as the formation of 
shrinkage cracks. 

There are two sy.stems of block mak- 
ing, difl’cring in the con.s.stency of the 
concrete used: 

1. Blocks tamped or pressed from 
semi- wet concrete, and removed at once 
from the mold. 

•si. Blocks poured or tamped from wet 
cemcrete, and allowed to remain in the 
mold until hardened. 

Tamped Blocks from Semi-Wet Mix- 
ture. — ^rhese are practically always 
made ou a block macliine, so arranged 
that as soon as a block is formed the 
cores and .side plates are removed and 
the block lifted from the machine. By 
far the larger part of Mie blocks on the 
market are made in this way. Usually 
these are of the one-piece type, in which a 


single block, provided with hollow coreSp 
makes the wnole thickness of the wall. 
Another plan is the two-piece system, in 
which the face and back of the wall arc 
made up oi different blocks, so lapping 
over each other as to give ft bonci and 
hold the wall together. Blocks of the 
two-piece type are generally formed in a 
hana or hydraulic pre.ss. 

Various shapes and sizes of hlock.s are 
commonly made; the buildeis of the 
most popular machines have, however, 
adopted the standard length of inches 
and height of 9 inches for the full-sized 
block, with thickness of 8, 10. and 12 
inches. Lengths of 24, 16. and 8 inches 
are also obtained on the same machines 
by the use of parting plates and suitably 
<hvided face plates; any intermediate 
lengths and any desired heights may 
be produced by simple adjustments or 
blocking off. 

Blocks are commonly made plain, 
rock-faced, tool-faced, paneled, and of 
various ornamental patterns. New de- 
signs of face plates are constantly beiii ; 
auded by the most progressive machine 
makers. 

Block Machines. — There are many 
good machines on the market, most of 
which are of the same general type, and 
differ only in mechanical details. They 
may be divided into two classes: those 
witli vertical and those with horizontal 
face. In the former the fnce plate 
stands vertically, and the block is simply 
lifted from the machine on its base plate 
as soon as tamped. In the other type 
the face plate forms the bolloin of tne 
mold; the cores are withdrawn horizon- 
tally, and by the mpiion of a lever the 
block with its face plate is tipped up into 
a vertical position tor removal. In case 
it is desired to put a facing on the blocks, 
machines ot the horizontal-face type are 
considered the more convenient, tiiough 
a facing may easily be put on with the 
vertical-face machine by the use of a 
parting plate. 

Blocks Poured from Wet Concrete. 
— As already stated, concrete made too 
dry is practically worthless, and an ex- 
cess of water is better than a deficiency. 
The above-described machine process, 
in w'hich blocks are tamped from damp 
cone -ete and at once removed, gives 
block'- of admirable hardness and quality 
if the maximum of water is used. A 
method o. making blocks from very wet 
concrete, by the use of a large nuinber 
of .separable molds of sheet steel, mto 
which the wet concrete is poured and in 
which the blocks are left to harden for 24 
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hours or longer has come into consider- 
able use. By this method blocks of 
excellent hardening and resistance to 
water are certainly obtained. Whether 
the process is the equal of the ordinary 
machine metnod in respect of economy 
and beauty of product must be left to 
the decision of those who have had actual 
experience with it. 

The well-known cast-stone procc.ss 
consists in pouring liquid concrete mix- 
ture into a sand mold made from a 
pattern in a manner similar to that in 
which molds for iron castings are pro- 
duced. The sand absorbs the surplus 
water from the liquid mixture, and the 
casting is left in the mold for 24 hours 
or longer until thoroughly set. This 
process necessitates the making of a new 
sand mold for every casting, and is nccesp 
sarily much less rapid than the machine 
method. It is less extensively used for 
building blocks than for special orna- 
mental architectural work, sills, lintels, 
columns, capitals, etc., and for purposes 
of this kind it turns out products of the 
highest quality and beauty. 

Tamping of Concrete Blocks. — This 
is generally done by means of hand 
rammers. Pneumatic tampers, operat- 
ed by an air compressor, are in u.se at a 
few plants, apparently with considerable 
saving in time and labor and improve- 
ments in quality of work. Hand tamping 
must be conscientious and thorough, or 
poor work will result. It is important 
that the mold should be filled a little at 
a time, tamping after each addition; at 
least four fillings and tampings should be 
give^ to each block. If the mixture is 
wet enough no noticeable Kiyers will be 
formed by this process. 

Hardening and Storage. — Triple- 
decked cars to receive the blocks from 
the machines will be found a great sav- 
ing of labor, and are ess«. ntial in factories 
of considerable si/c. Mocks will gener- 
ally require to be left on the plates for at 
least 24 hours, and must then be kept 
under roof, in a we' I- wanned room, with 
frequent sprinkling, for not less than j5 
days more. They may tlien be piled up 
out of doors, and in dry weather should 
be wetted daily with k hose. Alternate 
wetting and tirying is especially favor- 
able for the hardening of cement, and 
concrete so treated gains much greater 
strength than if kept continuously in 
water or dry air. 

Blocks should not be used in building 
until at least 4 weeks from the time they 
are made. During this period of sea- 
soning, blocks will oe found to shrink at 


least A inch in len^h, and if built up in 
a wall when freshly made, shrinkage 
cracks in the joints or across the blocks 
will surely appear. 

Efflorescence, or the appearance of a 
white coating on the surfaces, sometimes 
takes place when blocks are repeatedly 
saturated with water and then dried out; 
blocks laid oiv the ground are more liable 
to show this defect. It results from 
diffusion of soluble sulphates of lime and 
alkalies to the surface. It tends to dis- 
appear ill time, and rarely is sufficient in 
amount to cause any complaint. 

Properties of Concrete Blocks — 
Strength. — In the u.se of concrete blocks 
for tlie wails of buildings, the stress to 
whirl) tliey are subjected is almost en- 
tirely one of compression. In compres- 
sive .strength well-made concrete does 
not differ greatly from ordinary building 
stone. It is difficult to find reliable 
records of tests of sand and gravel con- 
crete, 1 tq^ and 1 to 5, such as is used in 
making Blocks; the following figures 
show strength of concrete' of approxi- 
mately this richness, also the average 
of several samples each of well-known 
building stones, as stated by the author- 
ities named: 

Limestone, Bedford, Ind. 

(Indiana Geographical 

Survey) 7,792 pounds 

Limestoiir, Marblehead, 

Ohio (Q. A. Gillmore) 

7,S9S pounds 

Sandstone, N. Amherst, 

Ohio (Q. A. Gill- 

more) 5,831 pounds 

Gravel concrete, 1:1.6- 
:2.8, at 1 year (Cand- 

lot) 5,500 pounds 

Gravel concrete, 1:1.6- 
:3.7, at 1 year (Cand- 

lol) 5,050 pounds 

Stone concrete, 1:2:4 at 
1 year (Boston El. 

K. It.) 3,904 pounds 

Actual tests of compression strength 
of hollow concrete blocks are difficult to 
make, because it is almost impossible to 
apply the load uniformly over the whole 
surface, and also because a block 16 
inches long and 8 inches wide will bear 
a load of 150 000 to 200,000 pounds, or 
more than the capacity of any but the 
largest testing machines. Three one- 
quarter blocks, 8 inches long, 8 inches 
wide, and 9 inches high, with hollow 
space equal to one-third of the surface, 
tested at the Case School of Science, 
showed strengths of 1,805, 2,000, and 
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1,53C pounds per square inch, respec- 
tively. a hen 10 weeks old. 

Two blocks 6 X 8 X 0 inches. 22 months 
old. showed crushing strength of 2,530 
and 2,610 pounds per square inch. 
These blocks were made of cement l\ 
parts, lime } part, sand and gravel 6 parts, 
and were tamped from damp mixture. 
It is probably safe to assume that the 
minimum crushing strength of well-made 
blocks, 1 to 5. is 1,000 pounds per square 
inch at 1 month and 2,000 pounds at 1 
year. 

A block 12 inches wi('e and 24 inches 
lone has a total surface jf 288 square 
inches, or. deducting ) for openings, a 
net area of 192 inches. Sucn a block, 
9 inches high, weighs 130 pounds. As- 
suming a strength of 1.000 pounds and a 
factor of safety of 5, the safe load would 
be 200 pounds per sauare inch, or 200 X 
192 -- 38,400 pounas for the whole 
surface of the block. Dividing this by 
the weight of the block. 130 pounds, we 
6nd that 295 such blocks could be placed 
one upon another, making a total height 
of wall of 222 feet, and still the pressure 
on the lowest block would be less than 
one-fifth of what it would actually bear. 
This shows how greatly the strength of 
concrete blocRs exceeds any demands 
that are ever made upon it in ordinary 
building construction. 

The safe load above assumed, 200 
pounds, seems low enough to guard 
against any possible failure. In Taylor 
and Thompson’s work on concrete, a 
safe load of 450 pounds for concrete 1 to 
2 to 4 is recommended; this fillows a 
factor of safety of 5J. On the other 
hand, the Building Code of the city of 
Cleveland permits concrete to be loaded 
only to 15G pounds per square inch, and 
limits the height of walls of 12-inch 
blocks to 44 feet. The pressure of such 
a wall would be only 40 pounds per 
square inch; adding the weight of two 
floors at 25 pounds per square foot each, 
and roof with snow and wind pressure, 
40 pounds per square foot, we find that 
with a span of 25 feet the total weight 
on the lowest blocks would be only 52 
pounds per square inch, or about one- 
twentieth of their minimum compression 
strength. 

Blocks with openings equal to only 
one-thirtl the surface, as reuuired in 
many city regulations, are heavy to 
handle, especially for walls 12 inches 
and more in thickness, and, as the above 
figures show, are enormously stronger 
than there is any need of. Blocks with 
openings of 50 per cent would be far 
more acceptable to the building trade. 


and if used in walls not over 44 feet high* 
with floors and roof calculated as above 
for 25 teec span, would be loaded only to 
56 pounds per square inch of actual 
surface. This would give a factor of 
safety of 18, assuming a minimum com> 
pressiou strength of 1,000 pounds. 

There is no doubt that blocks with 
one-third opening are inconveniently 
and unneeessarilyneavy. Such a block, 
32 inches long, 12 inches wide, and 9 
inches high, has^ walls about 3} inches 
thick, and weighs 180 pounds. A 
block with 50 per cent open space would 
have walls and partitions 2 inches in 
thickness, and would weigh about 130 
pounds. With proper care in manu- 
facture, especially by using as much water 
as possible, blocks with this thickness of 
walls may be made thoroughly strong, 
sound, and durable. It is certainly 
better for strength and water-resisting 
equalities to make thin-walled blocks ot 
rich mixture, rather than heavy blocks of 
poor and porous material. 

Filling the voids with cement is a 
rather expensive method of securing 
waterproof qualities, and gives stronger 
concretes than are needed. The same 
may be accomplished more cheaply by 
replacing part of the cement by slaked 
lime, whicn is an extremely fine-grained 
material, and therefore very effective 
in closing pores. Hydrate lime is the 
most convenient material to use, but 
nearly as costly as Portland cement at 
present prices. A 1 to 4 mixture in 
which one-third the cement is replaced 
by hydrate lime will be found equal to a 
1 to 3 mixture without the lime. A 
1 to 4 concrete made from cement, 1; 
hydrate lime, sand and gravel, 6 (by 
weight), will be found fairly water-tight, 
andmuch superior in this respect to one 
of the same richness consisting of cement, 
1}; sand and gravel. 6. 

The cost of lime may be greatly re- 
duced by using ordinary lump lime 
slaked to a paste. The lime must, how- 
ever, be very thoroughly hydrated, so 
that no unslaked fragments may remain 
to make trouble by subsequent expan- 
sion. Lime paste is also very difficult to 
mix, and can he used successfully only in 
a concrete mixer of the pug-mill type. 
Ordinary stiff lime paste contains about 
50 per cent water; twice as much of it, by 
weight, should therefore be used as of 
drylivdrate lime. 

Waterproof QuaHties. — Tbe chief fault 
of concrete building blocks, as ordinarily 
made, is their tendency to absorb water. 
In this respect they are generally ne 
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KTorse than sandstone or common brick; 
it is well known that stone or brick walls 
nre too permeable to allow plastering di- 
rectly on the inside surface, and must be 
furred and lathed before plastering, to 
avoid dampness.^ This practice is gen- 
erally followed with concrete blocks, but 
their use and popularity would be greatly 
increased if tre'^ were made sufficiently 
waterproof to allow plastering directly 
on the inside surface.^ 

For this purpose it is not necessary 
that blocks should be perfectly water- 
proof, but only that the absorption of 
water shall be slow^ so that it may pene- 
trate only part wa^ through the wall 
during a long-continued rain. Walls 
made entirely water-tight are, in fact, 
objectionable, owing to their tendency to 
“sweat** from condensation of moisture 
on the inside surface. For health and 
comfort, walls must be slightly porous, 
so that any moisture formed on the in- 
side^ may be gradually absorbed and 
carried Away. 

Exceaaive water absorption may oe 
avoided in the following ways: 

1. Use of Properly Graded Materials. 
— It has been shown by Fcret and others 
that porosity and permeability arc two 
different things; porosity is the ^ total 
proportion of voids or open spaces in the 
mass, while permeability is the rate at 
which water, under a given pressure, will 
pass through it. Permeability depends 
on the size of the openings as well as on 
their total amount. In two masses of the 
same porosity or percentage of voids, 
one consisting of coarse and the other of 
fine particles, the permeability will be 
greater in the case of the coarse material. 
The least jiermeability, and also the 
least porosity, are, however, obtained by 
use or a suitable mixture of coarse and 
fine particles. Properly graded gravel or 
screenings, containing ^enty of coarse 
fragments and also enough fine material 
to fill up the pores, '' ill be found to give 
a much less permeable concrete than fine 
or coarse sand used alone. 

2. Use of Rich Mixtures. — All con- 
cretes are somewhat permeable by water 
under sufficient pressure. Mixtures rich 
in cement are of course muck less 
permeable than poorer mixtures. If the 
amount of cement used is more than 
sufficient to fill the voids in the sand and 
gravel, a very dense concrete is obtained, 
into which the penetration of water is 
extremely slow. The permeability also 
decreases considerably with age, owing 
to the gradual crystallization of the 
cement in the pores, so that concrete 


which is at first quite absorbent may be- 
come practically impermeable after ex> 
posure to weather for a few weeks or 
months. ^ There appears to be a very 
decided increase in permeability when 
the cement is reduced below the amount 
necessary to fill the voids. For example, 
a well-mixed sand and gp^avel weighing 
123 pounds per cubic foot^ and therefore 
containing 25 per cent voids, will give a 
fairly impermeable concrete in mixtures 
up to 1 to 4, but with less cement will be 
found quite absorbent. A gravel with 
only 20 per cent voids would give about 
equally good results with a 1 to 5 mix- 
ture; suA gravel however, rarely met 
with in practice. On the other hand 
the be^t sand mixed fine and coarse, 
seldom contains less than S3 pei jent 
voids, and concrete made from such 
material will prove permeable xf poorer 
than 1 to 3 

3. Use ot a Facing. — Fenetration of 
water may be effectively prevented by 
giving the blocks a facing of richer 
mixture than the body. For the sake of 
smooth appearance, facings are generally 
made of cement and fine sand, and it is 
often noticed that these do not harden 
well. It should be remembered that a 
1 to 3 sand mixture is no stronger and 
little if any better iu water absorption 
than a 1 to 5 mixture of well-graded sand 
and gravel. To secure good hardness 
and resistance to moisture a facing as 
rich as 1 to 2 should be used. 

4 . Use of an Impervious Partition.-^ 
When blocks are made on a horizontal- 
face machine, it is a simple matter, after 
the face is tamped and cores pushed into 
place, to throw into each opening a small 
amount of rich and rather wet mortar, 
spread this fairly evenly, and then go on 
tamping in the ordinary mixture until 
the mold is filled. A dense layer across 
each of the cross walls is thus obtained, 
which effectually prevents moisture from 
passing beyond, it. A 'method of ac- 
complishing the same result with vertical- 
face machines, by inserting tapered 
wooden blocks in the middle of the cross 
walls, withdrawing these blocks after 
tamping, and filling the spaces with rich 
mortar, has been patented. In the two- 
piece system the penetration of moisture 
through the wall is prevented by leaving 
an empty space between the web of the 
block and the inside face, or by filling 
this space with rich mortar. 

5. Use of Waterproof Compound.s. — 
There are compounds on the market, 
of a fatty or waxy nature, which, when 
mixed with cement to the amount or 
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only 1 or f per cent of iU weight* in- 
crease its water-resisting qualities i^ « 
remarkable degree. Bjr thoroughly mix- 
ing 1 to S pounds of suitable compound 
with each sack of cement used, blocks 
which are practically waterproof may be 
made* at very small additional cost* 
from 1 to 4 or ? to A fixtures In 
purchasing waterpi M>f compound* how- 
ever* care should oe taken to select such 
as has been proved to be pervuinent in 
its effect* and some of the materials used 
for th*8 purpose lose their effect after a 
few days* exposure to weather* and are 
entirely wortnless. 

6. Application to Surface after Erect- 
ing. — Various washes* to make concrete 
and stone impervious to water* have 
been used with some success. Among 
these the best known is the Sylvester 
wash of alum and soap solution. It is 
stated that this reauires frequent re- 
newal, and it is hardly likelv to prove of 
any value in the concrete industry. The 
writer's experience has been that the 
most effective remedy* in ca.se'a concrete 
building proves damp, is to give the <tut- 
side walls a very thin wash of cement 
suspended in water. ^ One or two coats 
will be found sufficient. If too thick 
a coating is formed it will show hair 
cracks. The effect of the cement wash 
is to make the walls appear lighter in 
color* and if the coating is thin the ap- 
pearance is in no injured. 

General Hints on Waterproof Quali- 
ties. — To obtain good water-resisting 
properties the first precaution is to 
make the concrete sufficiently wet. Dry- 
tamped backs, even from rich mixture, 
will always be porous and absorbent* 
while the same mixture in plastic con- 
dition will give blocks which are dense* 
strong* and water-tight. The difference 
in this respect is shown by the following 
tests of small concrete block.s, made by 
the writer. The concrete used was made 
df 1 part cement and 5 parts mixed fine 
and coarse sand* by weight. 

No. 1. With 8 per cent water* rather 
dryer than ordinary block concrete* 
tamped in mold. 

No. *. With 10 per cent water, 
tamped in the mold, ana the mold removed 
at once. 

No. 8. With 85 per cent water, 
poured into a mold resting on a flat 
surface of dry sand; after 1 hour the sur- 
face was troweled smooth; mold not 
removed nntil set. 

These blocks were allowed to harden a 
week in moist air* then dried. The 


weights, voids, and water absorption 
were as follows: 




foot* pounds 

Voids, calculated. 

122.8 

123.0 

110.0 

per cent of volume 
Water required to 

85.0 

84.9 

88.3 

fill voids* per cent 
of weight 

9.8 

0.4 

18.5 

Water absorbed, af- 




ter 2 hours, per 
cent of weight . . 

8.8 

6.4 

10.5 


The rate at which these blocks ab- 
sorbed water was then determined by 
drying them thoroughly, then placing 
them in a tray containing water \ inch 
in depth, and weighing them at intervals. 



1 

8 

3 

1 hour 

Dainiv 

tamped 

Wet- 

tani|>ed 

Poured 

8.0 

0.0 

18 

1 hour 

3.8 

1.1 

8.5 

8 hours 

.... 4.1 

1.6 

3 8 

4 hours 

5.2 

2.0 

i>.t> 

24 hours 

6.1 

3.4 

7.0 

48 hours 

6.4 

4.3 

7.5 


These figures show that concrete 
which is sufficiently wet to be thoroughly 
plastic absorbs water much more slow- 
ly than dryer concrete, and prove the 
importance of using as much water as 
possible in the damp-tamping process. 

Cost. — Concrete blocks can be sold 
and laid up at a good profit at 25 cents 
per cubic foot of wall. Common red 
brick costs (at this writing) generally 
about $12 per thousand* laid. At 24 to 
the cubic foot* a thousand brick are 
equal to 41.7 cubic foot of wall; or* 
$12* 29 cents per cubic foot. Brick walls 
with pressed brick facing cost from 40 
cents to 50 cents per cubic foot, and 
dressed stone from $1 to $1.50 per foot. 

The factory cost of concrete blocks 
varies according to the cost of materials. 
Let us assume cement to be $1.50 per 
barrel of S80 pounds, and sand and gravel 
85 cents per ton. With a 1 to 4 mixture, 
1 barrel cement will make 1*000 pounds 
of solid concrete, or at 180 pounds per' 
cubic foot, 14.8 cubic feet. The cost of 
materials will then be: 

Cement, 880 pounds $1.50 

Sand and gravel, 1,500 pounds 0.10 


Total $1.60 

or 11.5 cents per cubic toot solid con- 
crete. Now, blocks 0 inches high and 
88 inches long make 8 square feet of 
face cf wall, each. Blocks of this height 
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and length, 8 inchei thick, make 1} cubic 
feet of wall; and blocki 12 inches thick 
make 9 cubic feet of wall. From these 
figures we may calculate the cost of 
materials for these blocks, with cores or 
openings equal to } or } the total volume, 
as follows: 


Per cubic foot of block, J open- 
ing 7.7 cts. 

Per cubic foot of block, } open- 
ing 5.8 cts. 

Block 8 X 9 z 32 inches, J open- 
ing 10.3 cts. 

Block 8 X 9 X 32 inches, } open- 
ing 7.7 cts. 

Block 12x9x32 inches, } 

opening 15.4 cts. 

Block 12 X 9 X 32 inches, i 
opening 11.6 cts. 

If one-third of the cement is replaced 
by hydrate lime the quality of the blocks 
will be improved, and the cost of 
material reduced about 10 per cent. 
The cost of labor required in manufac- 
turing, handling, ana delivering blocks 
will vary with the locality and the size 
and equipment of factory. With hand 
mixing, 3 men at an average of $1.75 each 
will easily make 75 8-inch or 50 12-inch 
blocks, with ^ openings, per day. The 
labor cost for these sizes of blocks will 
therefore be 7 cents and 10 J cents 
respectively. At a factory equipped with 
power concrete mixer and cars for trans- 
porting blocks, in which a number of 
machines are kept busy, the labor cost 
will be considerably less. An extensive 
industry located in a large city is, how- 
ever, subject to many expenses which 
are avoided in a small country plant, 
sucli as high wages, management, office 
rent, advertising, etc., so that the total 
C'vst of production is likely to be about 
che same in both cases. A fair estimate 
of t >lal factory cost is as follows: 


Material L tbur Total 


8 32 inch, i 


space 

10.3 

7 

17.3 cts. 

8 X 32 inch, ) 
space 

7.7 

6 

13.7 cts. 

U X 32 inch, i 
space 

15.4 

10.5 

«5.9 els. 

12 X 32 inch, J 
space 

11.6 

9 

S0.6 cts. 


With fair allowance for outside ex- 
penses and profit, 8-inch blocks may be 
sold at 30 cents and 12-inch at 40 cents 
each. For laying 12-mch blocks in the 
wall, contractors generally figure about 
10 cents each. Adding 6 cents for 
teaming, the blocks will cost 55 cents 
each, erected, or 27) cents per cubic 


foot of wall. This is less than the cost 
of common brick, and the above figure# 
show that this price could be sl^ded 
somewhat, if necessary, to meet com« 
petition. — S. B. Newberry tn a monograph 
teeued by the American Aeeociaiim of PcH^ 
land Cement Manujacturere, 

Artificial Marbles. — I. — The mass used 
by Beaumel consists of alum and heavy 
spar (barium sulphate) with addition of 
water and the requisite pigments. The 
following proportions have been found 
to be serviceable: Alum, 1,000 parts; 
heavy spar, 10 to 100 parts; water, 100 
parts; the amount of heavy spar being 

G overned 1^ the degree of translucence 
esired. The alum is dissolved in water 
with the use of heat. As soon as the 
solution boils the heavy spar is mixed in, 
stirred with water and the pigment; this 
is then boiled down until the mixture has 
lost about 3 per cent of its weight, at 
which moment the mass exhibits a densiw 
of 34*^ B4. at a temperature of 212^ F. 
The mixture is allowed to cool with constant 
stirring until the substance is semi-liquid. 
The resultant mass is poured into a mold 
covered on the inside with several layers 
of collodion and the cast permitted to 
cool completely in the mold, whereupon 
it is taken out and dried entirely in an 
airy room. Subsequently the obiect may 
be polished, patiiiized, or finished in some 
other way. 

II. — Imitation Black Marble. — A 
black marble of similar character to 
that exported from Belgium — the lat- 
ter product bring simply prepared slate 
^niay be produced in the following 
manner: The slate suitable for the pur- 

po.se i.s first smcwthly poli.shed with a 
.sandstone, so that no vKsible impression 
is made on it with a chisel — this being 
rough — after which it is polished finely 
with artificial pumice stone, and lastly 
finished with extremely light natural 
pumice stone, the surface then present- 
ing a soft, velvet-like appearance. After 
drying and thoroughly nrating the finely 

C olished surface is impregnated with a 
eated mixture of oil and mie lampblack. 
This is allowed to remain 12 hours; and, 
according to whether the slate used is 
more or less gray, the process is repeated 
until the gray appearance is lost. Pol- 
ishing thoroughly with emery on a linen 
rag follows, and the finishing polish is done 
with tin ashes, to which is added some 
lampblack. A finish being made thus, 
wax dissolved in turpentine, with some 
lampblack, is spread on the polished 
plate and warmed again, which after a 
while is rubbed off vigoroualv with # 
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clean linen rag. Treated thus* the slate 
haa the appearance of black marble. 

STOPPERS: 

I. — To make an anti-leak and lubri- 
cating mixture for plug-cocka use 2 parts 
of tried suet and 1 part of beeswax 
melted together; stir thoroughly, attain, 
and cool 

II. — A mixture for making glass stop- 
pers tight is made by melting together 
equal parts of glycerine and paraffine. 

To Loosen a Glass Stopper. — I. — 
Make a mixture of 

Alcohol 2 drachms 

Glycerine 1 drachm 

Sodium chloride ... 1 drachm 

Let a portion of this stand in the space 
above the stopper for a few hours, when 
a slight tap will loosen the stopper. 

II. — A circular adjustable clamp, to 
which is attached a strip of asbestos in 
which coils of platinum wire are im- 
bedded, is obtained. By placing this on 
the neck of the bottle, and passing a cur- 
rent of electricity through the coils of 
wire, sufficient heat will be generated to 
expand the neck and liberate the stopper. 
Heat may also be generated by passing 
a yard of cord once around the bottle 
neck and, by taking one end of the cord 
ill each hand, drawing it rapidly back 
and forth. Care should be taken that 
the contents of the bottle arc not spilled 
on the hand or thrown into the face 
when the stopper docs come out— -or 
when the bottle breaks. 

STOPPER LUBRICANTS: 

See Lubricants. 

STOVE POLISH: 

See also Polishes. 

The following formula gives a liquid 
stove blacking: 

Graphite, in fine pow- 
der 1 pound 

Lampblack 1 ounce 

liosin 4 ounces 

Turpentine 1 gallon 

The mixture must be well shaken when 
used, and must not be applied when 
there is a fire or light near on accoimt of 
the inflammability of the vapor. 

This form may be esteemed a con- 
venience bv some, but the rosin and tur- 
pentine will, of course, give rise to some 
disagreeable odor on first heating the 
stove, after the liquid is applied. 

Graphite is the foundation ingredient 
In many stove polishes; lampblack, 
which sometimes added. a« in the fore- 


goinff formula, deepens the color, but 
the latter form of carbon is of course 
much more readily burned oflP than the 
former. Graphite may be applied by 
merely mixing with water, and then no 
odor follows the heating of the iron. The 
coating must be well rubbed with a brush 
to obtain a good luster. 

The solid cakes of stove polish found 
in the market arc made by subjecting 
the powdered graphite, mixed with 
spirit of turpentine, to great pressure. 
They have to be reduced to powder and 
mixed with water before being applied. 

Any of them must be well rubbed with 
a brush after application to give a hand- 
some finish. 

STRAW HAT DYEING: 

The plan generally followed is that of 
coating the hats with a solution of var- 
nish in which a suitable aniline dye has 
dissolved. The following preparations 
arc in use; 

!• — For dark varnishes prepare a 
basis consisting of orange shellac, 900 
parts; sandarac, 225 parts; Manila copal, 
225 parts ; castor oil, 55 parts ; and wood- 
spirit, 9,000 parts. To color, add to the 
foregoing amount alcohol-soluble, coal- 
tar dyes as follows: Black, 55 parts of 
soluble ivory-black (modified by blue or 
^cen). Olive-brown, 15 parts of bril- 
liant-green, 55 parts of Bismarck brown 
R, 8 parts of spirit blue. Olivc-g^ecn, 28 
parts of brilliant-green, 28 parts of Bis- 
marck-brown R. Walnut, 55 parts of 
Bismarck-brown R. 16 parts of nigrosin. 
Mahogany, 28 parts of Bismarck-brown 
R, which may be deepened by a little 
nigrosin. 

II. — For light colors prepare a varnish 
as follows: Sandarac, 1,350 parts; elemi, 
450 parts; rosin, 450 parts; castor oil, 
110 parts; wood-spirit, 9,000 parts. For 
this amount use ayes as follows: Gold, 
55 parts of chrysoidin, 55 parts of 
aniline-yellow. Light green, 55 parts of 
brilliant-green, 7 parts of aniline-yellow. 
Blue, 65 parts of spirit blue. Deep blue, 
65 parts of spirit blue, 55 parts of in- 
dulin. Violet, 28 parts of methyl-violet, 

3 B. Crimson, 55 parts of safranin. 
Chestnut, 55 parts of safranin, 15 parts 


of indulin. 

III. — Shellac 4 ounces 

Sandarac 1 ouiice 

Gum thus 1 ounce 


Methyl spirit .... 1 pint 

In this dissolve aniline dyes of the 
requisite color, and apply. For white 
straw, white shellac must be used. 
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STYPTICS. 

Styptics are substances which arrest 
local bleeding. Creosote, tannic acid, 
alcohol, alum, and most of the astringent 
salts belong *o this class. 

Brocchieri’s Styptic. — A nostrum con- 
sisting of the wat^^r distilled from pine 
tops. 

Helvetius’s Styptic. — Iron filings (fine) 
and cream of tartar mixed to a proper 
consistence with French brandy. 

Eaton’s Styptic. — A solution of sul- 
phate disguised by the addition of some 
unimportant substances. Helvetius’s 
styptic was for a long time employed 
under this title. 

Styptic Paste of Gutta Percha. — Gutta 
percha, 1 ounce; Stockholm tar, IJ or 2 
ounces; creosote, 1 drachm; shellac, 1 
ounce; or Quantity sufficient to render it 
sufficiently nard. To be boiled together 
with constant stirring, till it forms a ho- 
mogeneous mass. For alveolar hemor- 
rhage, and as a styptic in toothache. To 
be softened by molding with the fingers. 

SWEEPING COMPOUND FOR 
WOOD FLOORS: 

Sawdust 15 pounds 

Paraffine oil y 2 pint 

Powdered wax 1 ounce 

Common salt % pound 

Sand fine 5 pounds 

Oil mirbane V4 ounce 

Melt the wax and add to the warm 
paraffine oil — add the oil of mirbane and 
any aniline color desired. Stir and satu- 
rate the sawdust. When thorouglily 
saturated add the salt and sand and 
enough sawdust to give your finished 
product the desired dampness. Put up 
in small wooden kegs. 


Syrups 

(See also Essences and Extracts.^ 

The syrups should either be made 
from the best granulated sugar, free 
from ultramarine, or else rock-candy 
syrup. If the former, pure distilled 
water should be used in making the 
syrup, as only m this manner can a syrup 
be obtained that will be free from im- 
purities and odor. There are two meth- 
ods by which syrup can be made, namely, 
by the cold process, or by boiling. The 
advantage of the former is its con- 


venience; of the latter, that it has bettei 
keeping qualities. In the cold process 
the sugar is either stirred up in the watei 
until it is dissolved, or water is percolated 
or filtered through the sugar, thus forming 
a solution. In the hot process, the sugar 
is simply dissolved in the water by the aid 
of heat, stirring until solution is effected. 
The strength of the syrup for fountain us# 
should be about 6 pounds in the gallon 
of finished syrup; it is best, however, to 
make the stock syrup heavier, as it will 
keep much better, using 15 pounds of 
granulated sugar, and 1 gallon of water. 
When wanted for use it can be diluted 
to the proper density with water. The 
syrups of the market are of this con- 
centrated variety. Unless the apart- 
ments of the dispenser are larger than is 
usual, it is often best to buy the syrup, 
the difference in cost being so small that 
when the time is taken into considera- 
tion the profit is entirely lost. Foamed 
syrups should, however, never be pur- 
chased; they are either contaminated 
with foreign flavor, or arc more prone to 
fermentation than plain syrup. 

Fruit Syrups. — These may be pre- 
pared from fruit juices, and the desired 
quantity of syrup, then adding soda 
foam, color, and generally a small 
amount of fruit-acid solution. They 
may also be made by reducing the con- 
centrated fruit syrups of the market with 
syrup, otherwise proceeding as above. 
As ftie fruit juices and concentrated 
syrups always have a tried formula at- 
tached, it is needless to use spa<c for this 
purpose. 

VVlien a flavor is weak it may be forti- 
fied by adding a small amount of flav- 
oring extract, but under no condition 
should a syrup flavored entirely with an 
essence be handed out to the consumer 
as a fruit syrup, for there is really no 

f ieat resemblance between the two. 

'ruit syrups may be dispensed solid by 
adding the syrup to the soda water and 
stirring with a spoon. Use nothing but 
the best ingredients in making syrups. 

l^eservation of Syrups. — The preser- 
vation of syrups is purely a pharma- 
ceutical question. Tney must be made 
right in order to keep right. Syrups, 
particularly fruit syrups, must be kept 
aseptic, especially when made without 
heat. The containers should be made 
of glass, porcelain, or pure block tin, so 
that they may be sterilized, and should 
be easily and quickly lemoved, so that 
the operation maj be effected with 
romptness and facilitv. As is well 
nown, the operation of sterilization is 
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ver^ simple, consisting in scalding the 
article with boiling water. No syrup 
should ever be hlled into a container 
without first sterilizing the container. The 
fruit acids, in the presence of sugar, serve 
as a media for the growth and develop 
meat of germ life upon exposure to the 
air. Hence the employment of heat as 
pasteurization and sterilization in the pre- 
serving of fruits, etc. 

A pure fruit syrup, filled into a glass 
bottle, TOrcelain jar, or block-tin can, 
which has been rendered sterile with 
boiling water, maintained at a cool tem- 
perature, will keep for any reasonable 
length of time. All danger of fracturing 
the glaM, bv pouring water into it, may 
be obviated by first wetting the interior 
of the bottle with cold water. 

The fruits for syrups must not only be 
fully ripe, but they must be used imme- 
diately after gathering. The fruit must 
be freed from stems, seeds, etc., filled into 
lightlv tied linen sacks, and thus sub- 
je^ed to pressure, to obtain their juices. 
Immediately alter pressure the juice 
should be heated quickly to 167^ F., and 
filtered through a Mt bag. The filtrate 
should fall directly upon the sugar neces- 
sary to make it a svrup. The heating 
serves the purpose of coagulating the al- 
buminous bodies present in thp juices, 
and thus to purify the latter. 

Syrups thus prepared have not only a 
most agreeable, f/esh taste, but are very 
stable, remaining in a good condition 
for years. 

Hints on Prepemtion of Syrups. — 
Keep the extracts in a cool, dark place. 
Never add flavoring extracts to hot 
syrup. It will cause them to evaporate, 
and weaken the flavor. Keep all the 
mixing utensils scrupulously clean. 
Never mix fruit syrups, nor let them 
stand in the same ve^^els in which sarsa- 
parilla, ginger, and similar extract flavors 
are mixed and kept. If possible, always 
use distilled w^ater in making s^rup. 
Never allow a syrup containing acid to 
come in contact witn any metal except 
pure block tin. Clean the syrup jars 
each time before refilling. Keep all 
packages of concentrated syrups and 
crushed fruits tightly corked. Mix only a 
small quantity of crushed fruit in the bowl 
at a time, so as to* have it always fresh. 

How to Make 'Simple Syrups — Hot 
Process. — Put 25 pounds granulated 
sugar in a^ large pail, or kettle, and pouf 
on and stir hot water enough to make 
4 gallons, more or less depending on how 
thick the ^rup is desired. Then strain 
while hot through fine cheese cloth. 


Cold Process. — By agitation. Sugar, 
25 pounds; water, 2 gallons. Put the 
sugar in a container, add the water, and 
agitate with a wooden paddle until ^e 
sugar is dissolved. An earthenware jar 
with a cover and a faucet at the bottom 
makes a very convenient container. 

Cold Process. — By percolation. A 
good, easy way to keep syrup on hand 
all the time: Have made a galvanized 
iron percolator, 2 feet long, 8 inches 
across top, and 4 inches at base, with a 
4-inch wire sieve in bottom. Finish the 
bottom in shape of a funnel. Put a 
syrup faucet in a barrel, and set on a box, 
so that the sjrup can be drawn into a gallon 
measure. Bore a hole in the barrel head, 
and insert the percolator. Fill three- 
fourths full of sugar, and fill with water. 
As ^ast as the syrup runs into the barrel 
fill the percolator, always putting in plentv 
of sugar. By this method 20 to 25 gal- 
lons heavy syrup can be made in a day. 

Rock-Candy Syru^-— Sugar, 32 pounds; 
water, 2 gallons, rut the sugar and 
water in a suitable container, set on 
stove, and keep stirring until the mixture 
boils up once. Strain and allow to cool. 
When cool there will be on top a crust, 
or film, of crystallized sugar. Strain 
again to remove this film, and the prod- 
uct will be what is commonly known as 
rock-candv svrup. This may be reduced 
with one-nfth ot its bulk of water when 
wanted for use. 

COLORS FOR SYRUPS: 

Caramel. — Place 3 pounds of crushed 
sugar in a kettle with 1 pipt of water, 
and heat. The sugar will at first dis- 
solve, but as the water ev^orates a 
solid mass will be formed. This must 
be broken up. 

Continue to heat, with constant stir- 
ring, until the mass has again become 
liquefied. Keep on a slow fire until the 
mass becomes very dark; then remove 
the kettle from the fire and pour in slowly 
3 pints of boiling water. Set the kettle 
back on the fire and permit contents to 
boil for a short time, then remove, and 
cool. Add simple syrup to produce any 
required consistency. 

Blue.— 

I. — Indigo carmine 1 part 

Water 20 parts 

Indigo carmine may usually be ob» 
tained commercially; 

n. — Tincture of indigo also makes a 
harmless blue. 
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Sap Blue. — 

Dark blue 8 parts 

Grape sugar 1 part 

Water. 6 parts 


Green. — The addition of indigo-car- 
bine solution to any yp1h>v’ solution will 
give various shades ot green. Indigo 
carmine added to a mixture of tincture 
of crocus and glycerine will give a fine 
green color. A solution of commercial 
chlorophyll yields grass-green shades. 


Pink.— 

I. — Carmine 1 part 

Liquor potasssc 6 parts 


Rose water to make. . 48 parts 
Mix. If the color is too high, dilute 
with distilled water until the required tint 
is obtained. 

II. — Soak red-^ple parings in Cali- 
fornia brandy. The addition of rose 
leaves makes a fine flavoring as well as 


eoloring agent. 

Red. — 

Carmine, No. 40 ... . 1 part 

Strong ammonia 

water 4 parts 


Distilled water to make 24 parts 

Rub up the carmine and ammonia 
water and to the solution add the water 
tinder trituration. If, in standing, this 
allows a tendency to separate, a drop or 
two of water of ammonia will correct 
the trouble. This statement should be 
|.ut on the label of the bottle as the 
volatile ammonia soon escapes even in 
glass-stoppered vials. Various shades 
of red may be obtained by using fruit 
juices, such as black cherry, raspberry, 
etc., and also the tinctures of sudbear, 
alkanet, red saunders, erythroxylon, etc. 

Orange. — 

Tincture of red sandal- 

wood 1 part 

Ethereal tincture of Orlean, q. s. 

Add the orlean tincture to the sandal- 
wood gradually until the desired tint is 
obtained. A red color added to a yellow 
one gives an orange color. 

^•rple. — A mixture of tincture of 
Indigo, or a aolution of indigo carmine, 
added to cochineal red gives a fine 
purple. 

Yellow. — Various shade.s of yellow 
may be obtained by the maceration of 
saffron or turmeric in alcohol until a 
strong tincture is obtained. Dilute with 
water until the desired tint is reached. 

OTRUK TABLE: 

Sec Tables. 


Tables 

ALCOHOL DILUTION. 

The following table gives the per- 
centage, by weight, of alcohol of 95 per 
cent and of distilled water to make 1 
liter (about 1 quart), or 1 kilogram (2.2 
pounds), of ulcoliul of various dilutions. 

TABLE FOR 1’HE DILUTION OP 
ALCOHOL. 



1 Liter 1 
cuntaiiis 1 

1 > 

1 > 

1 Kiloirrain 
oontiiiiiM 

ti ^ 

C V 

Percentag 
by \'oluiri 

’o 1 

o 

u 

< 

■Si- 
3S 1 

1 rtj, 

"4 

V 

Vj 

2 

8 

Is’ 

¥ 

1 

5 

Gms 

42.S7 

(ims 

950. i.l 

0993 

Gras. 

43.17 

Gms. 

956.83 

3.09 

10 

85.89 

900.11 

0 9H0 

87.11 

912.89 

8.06 

15 

128 87 

852.1.3 

0.981 

131.37 

m.ti3 

12.14 

20 

171 83 

1 S04.17 

om 

17G.06 

823.94 

16.27 

25 

214 77 

756.2.3 

0 971 

221 18 

778.82 

20.44 

30 

257.J3 

707 07 

0 9i^ 

267.28 

732.72 

24.70 

35 

300 7^ 

658.26 

0 959 

313.60 

680.40 

28.98 

40 

343 77 

60S 23 

0 652 

361.10 

638.90 

33.37 

45 

386 75 

557.2.5 

OfU 

401.09 

590.31 

37.86 

50 

42<) (5 

.504..35 

0 *34 

460.01 

539.99 

42 51 

55 

472 04 

4,51 ;i(» 

0 924 

511.52 

488.48 

47.27 

t»0 

615.00 

398.40 

0 914 

564.11 

435.89 

52 13 

65 

55S.01 

343 39 

0902 

619..30 

380.70 

57.23 

70 

001 55 

288 45 

0.890 

675.90 

324.10 

62.46 

75 

644 .58 

232 42 

oxn 

734.98 

205.02 

67 92 

80 

687 57 

170 ili 

0.864 

796 80 

204.20 

73 54 

85 

730.51 

119 49 

0.850 

859.43 

140 57 

79 42 

90 

773 5J 

0 47 

0 834 

927.49 



72.51 

a5.71 


Capacities of Common Utensils. — Fer 
ordinary iiieasuriiig purposes a wine- 
glass may be said to hold 2 ounces, 

A tablespoon, J ounce. 

A dessertspoon, \ ounce. 

A teaspoon, } ounce or 1 drachm. 

A teacupfiil of sugar weighs ^ pound. 

Three tablespoonfiils weign J pound. 

Cook’s Table. — Two teacupfuls (well 
heaped) of coffee awit Jt sugar weigh 1 
pound. 

Two teacupfuis (levei) 3t granulated 
sugar weigh I pound. 

Two teacupfuls soft butter (wer packed) 
weigh 1 pound. 

One and onc»third pints of »jowdered 
su^r weigh 1 pound. 

Two tablespoonfuls of powdered sugar 
or flour weigh 1 oound. 

Four teaspoonfuls arc equal to 1 table* 
spoon. 

Two and one- half teacupfuls (level) ol 
the best brown sugar weign 1 pound. 

TSvo and three-fourths teacupfuis (level) 
of powdered sugar weigh 1 pound. 

One tablespoonful (well heaped) of 
granulated or best brown sugar equala 1 
OUBOOi 
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One generous pint ol liquid, or 1 pint 
finely topped meat, packed aoiidlj, 
weighs 1 pound. 

Table of Drops. — U^d in estimating 
the amount of a flavoring extract neces- 
sary to flavor a gallon of syrup. Ba^d 
on the assumption of 450 drops being 
qual to 1 ounce. 

One drop of extract to an ounce of 

rup is equal to t drachms to a gallon. 

Two drops of extract to an ounce of 
y rup are equal to 4} drachms to a gallon. 

Tnree drops of extract to an ounce of 

rup are equal to fi) drachms to a gallon. 

Four drops of extract to an ounce of 
yrup are equal to 1 ounce and 1 drachm 
j a gallon. 

Five drops of extract to an ounce of 

rup are equal to 1 ounce and drachms 
tu a gallon. 

Six drops of extract to an ounce of 
•yrup are equal to 1 ounce and 5} drachms 
to a gallon. 

Seven drops of extract to an ounce of 
gyrup are equal to 2 ounces to the gallon. 

Eight drops of extract to an ounce ct 
•yrup are equal to 2 ounces and 2}drachms 
to a gallon. 

Nine drops of extract to an ounce of 
syrup are equal to t ounces and 4} drachms 
to a gallon. 

Ten drops of extra'ct to an ounce of 
syrup are equal to 2 ounces and drachms 
to a gallon. 

Twelve drops of extract to an ounce of 
syrup are equal to 3 ounces and 3^ drachms 
to a gallon. 

Fourteen drops of extract to an ounce 
of syrup are equal to 4 ounces to a gallon. 

Sixteen drops of extract to an ounce 
of syrup are equal to 4 ounces and 4| 
drachms to a gallon. 

Eighteen drops of extract to an ounce 
of syrup are equal to 5 ounces and 1 
drachm to a gallon. 

Notb. — T he estimate 450 drops to the 
ounce, while accurate and reliable 
enough in this particular relation, must 
not be relied upon for very exact purposes, 
in which, as has frequently been demon- 
strated, the drop varies witnin a very wide 
range, according to the nature of the 
liquid, its consistency, specific gravity, 
temperature; the size i^d shape of the 
aperture from which it is allowed to 
•scape, etc. 

Fluid Measure. — U. S. Standardt or 
Wlao Measure. — Sixty minims are equal 
lo 1 fiuidrachm. 

Eight fiuidrachme are equal to I fluid* 
ooaee. 

Sixteen fluidouncea are equal to 1 pint. 


Two pints are equal to 1 quart. 

Four quarts are equal to 1 gallon. 

One pint of distilled water weighs 
about 1 pound. 

Percaatags Solutions. — To prepare 
the following approximately correct solu- 
tions, dissolve the amount of medicament 
indicated in sufficient water to make ons 
imMrial pint. 

For iV F^r cent, or 1 in 5,000 solution, 
use 1} grains of the medicament. 

For ^ per cent, or 1 in 2,000 solution, 
use 4| grains of the medicament. 

For ^(j per cent, or 1 in 1,000 solution, 
use grains of the medicament. 

For i per cent, or 1 in 400 solution, 
use 21} grains of the medicament. 

For } per cent, or 1 in 200 solution, 
use 43} grains of the medicament. 

For 1 per cent, or 1 in 100 solution, 
use 87) grains of the medicament. 

For 2 per cent, or 1 in 50 solution, 
use 175 grains of the medicamen 

For 4 per cent, or 1 in 25 solution, 
use 350 grains of the medicament. 

For 5 per cent, or 1 in 20 solution, 
use 437) grains of the medicament. 

For per cent, or 1 in 10 solution, 
use 875 grains of the medicanrient. 

I'o make smaller quantities of any 
solution, use less water and reduce the 
medicament in proportion to the amount 
of water employed; thus ) imperial pint 
ot a I per cent solution will require 43} 
grains of the medicaineiii 

Pressure Table. — This table rhqws the 
amount of commercial sulphuric acid 
(H3SO4) and sodium bicarbonate nccc^ 
sary to produce a given pressure* 


120 Pounds Pressure. 


Water, 

Soda Bicar. 

4cid Sulpll., 

gallons 

4v ounces 

Av ounoQg 

10 

86 

50 

20 

I'.»3 

il 

30 

61 

OS 

40 

108 

118 

50 

236 

138 

135 Pounds Pressure. 

Water, 

Soda Bioar., 

Acid Suipn., 

gallons 

At. ounce# 

Av. ounces 

10 

96 

56 

flO 

134 

73 

80 

171 

100 

40 

200 

122 

50 

246 

144 


If marble dust be used, reckon at the 
rate of 18 ounces hot water for use. 

Syrup Tgble.— The fojlowing table si oisi 
the amount d syrap obtained from 

1. The addition of pounds of augarlo 
1 gallon of water; and the 
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2. Amount of sugar in each gallon el 
fjrup resulting therefrom: 


Pound* 
of iiifor 
added to 
onogallon 
of oold 
wator. 

Quantity of syrup 
obtain 9(1. 

aotually 

Pound* 
of *ucar 
in one 
callon of 
*ynip. 

Gallon*. 

Pint*. 

Fluid- 

ounoM. 

1 

1 

- , 

10 

.98 

8 

1 

1 

4 

1.73 

S 

1 

1 

14 

8.48 

4 

1 

8 

3 

8.05 

5 

1 

8 

8 

8.6 

6 

1 

8 

18 

4.08 

7 

1 

4 

0 

4.68 

8 

1 

5 

— ’ 

4.88 

8 

1 

5 

10 

6.88 

10 

1 

6 

4 

5.68 

11 

1 

8 

14 

5.98 

18 

1 i 

7 

8 

6.18 

18 

t 

— 

8 

6.88 


8 

— 

18 

6.7 


8 

1 

6 

6.91 


TABLE-TOPS, ACID-PROOF: 

See Acid-Proofing. 

TABLES FOR PHOTOGRAPHERS: 
See Photography. 

TAFFY: 

Sec Confectionery. 

TALCUM POWDER: 

See Cosmetics. 


TANK: 

To Estimate Contents of a Cir- 
cular Tank. — ^The capacity of a circular 
tank may be determined by multiplying 
the diameter in inches by itself and by 
7854 and by the length (or depth) in 
Inches, which gives the capacity of the 
tank in inches, and then dividing by 231, 
the number of cubic inches in a United 
States gallon. 


TAPS, TO REMOVE BROKEN: 

First clean the hole by means of a 
small squirt gun filletl with kerosene. All 
broken pieces of the tnp can l)e removed 
with a pair of tweezers, which should be 
as large as possible. Then insert the 
tweezers between thp hole and flutes of 
the tap. By slowly working back and 
forth and occasionally blowing out with 
kerosene, the broken piecq is easily re- 
lensed. 


TATTOO MARKS. REMOVAL 
OF: 

Apply a highly concentrated tannin 
solution on the tattooed places and treal 
them with the tattooing needle ns the 
tattooer does. Next vigorously rub the 
places with a lunar caustic stick and 
allow the silver nitrate to act for some 
time, until the tattooed portions have 
turned entirely black. Then take off by 
dabbing. At first a silver tannute forms 
on the upper layers of the skin, whick 
dyes the tattooing black; with slight 
S}mnptoms of infiarnmation a scurf ensues 
which comes off after 14 to IG days, 
leaving behind a reddish scar. The latter 
assumes the natural color of the skin 
after some time. The process is said to 
have given good results. 

TEETH, TO PREVENT DECAY: 

Lime water made from coarse unslakcd 
lime, is an excellent preventive of decay — 
crush the lime to a powder, then take a 
half cupful of tlie powdered lime and put 
in a quart bottle of cold water. Shake 
thoroughly. Allow ^he undissolved lime 
to settle at the be ttorn of tlie bottle. 
This will take some little time. After it 
has settled, pour off as mudi of the rlcnr 
water as can he poured without losing 
any of the lime. Again fill the hottle uitli 
cold water, shake well and allow the .solu- 
tion to clear again. After tlie lime has 
collected at the bottom of the bottle fill 
a twelve ounce bottle with the clear solu- 
tion of lime water, being careful not to 
stir up the lime at the bottom. After 
brushing and flossing the teeth, take a 
little of the lime water in the iiioulh 
forcing it back and forth betwren the 
teeth until it foams. Then rinse the 
mouth witli cold water. 

TEETH. TO WHITEN DISCOL- 
ORED: 

Moisten the corner of a linen hanrl- 
kercliicf with li}drogen peroxide, and 
with it rub the teeth, repeating the rub- 
bing orcasionally. Use some exceed- 
ingly finely ])ulvcrize(l infusorial earth, 
or pumice ground to an impalpable 
powder, in connection with the hydrogen 
peroxide, and the job will be quicker 
than with the peroxide alone. 

TERRA COTTA SUBSTITUTE: 

A substance, under this name, designed 
to take the place of terra cotta and 
plaster of Paris in the manufacture of 

sm.:ll orn«int*ntsl oUj^cis, consials of 
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Albumen 10 parts 

Magnesium sulphate . 4 parts 

Alum 9 parts 

Calcium sulpliatc, cal- 
cined . . 45 parts 

Bora\ 2 parts 

W'utcr .30 parts 

The albumen and alum are dissolved 


in the water and with the solution so 
obtaiiieil the other ingredients are made 
into II paste. This paste is molded at 
once in the usual way and when set the 
articles are exposed in an oven to a heat 
of 140® F. 

TEST FOR TRANSFORMER: 


in which f® indicates degrees of temper- 


ature: 

R^au. to Fahr. 

lUau to Cent. 


t 

Cent, to Fahr. 

|i*C4-32''-£® F 
o 

Cent, to R^au. 

5 


Fahr. to Cent. 

Fahr. to R4au. 


Connect a 22 % volt battery in series 
with a voltmeter and to one of the pri- 
mary and one of the secondary terminals. 
If the coils are shorted the reading on 
the voltmeter will be over 20 volts. 

Thermometers 

Table Showing the Comparison of t^e 
Readings of Thermometers. 

Cklhick, ou CKNTUiHAnK (C) Rkaumur (R). 
Fahhknhkit (F). 


c. 

U. 


C. 

R. 

F. 

-.30 

-24 0 

-22 0 

'23 

18 4 

73 4 

-25 

-20.0 

-13 0 

24 

19 2 

75 2 

-20 

-10 0 

- 4.0 

2.5 

20 0 

77 0 

-15 

-12 0 

-h 5 0 

20 

20 H 

78 8 

-10 

-80 

14 0 

27 

21 6 

80.6 

- 5 

- 4.0 

2:1.0 

28 

22 4 

82.4 

- 4 

- 3.2 

24 8 

29 

23 2 

84 2 

- 3 

- 2.4 

26.0 

30 

24 0 

86. U 

- 2 

- 1.6 

28.4 

31 

24 8 

87.8 

- 1 

-08 

30.2 

32 

25 0 

89.6 




33 

26.4 

9t 4 

freezing point of water. 

34 

27 2 

93 2 




35 

28 0 

95 0 

0 

0.0 

32.0 

36 

28.8 

96 8 

1 

0.8 

33 8 

:i7 

29.6 

98 6 

2 

1.6 

:i5. 6 

38 

30 4 

100 4 

3 

2 4 

37.4 

39 

31.2 

102 2 

4 

3.2 

39.2 

40 

32 0 

104 0 

5 

4.0 

41.0 

41 

32 8 

105.8 

6 

4.8 

42.8 

42 

33 6 

107.6 

7 

5.6 

44.6 

43 

34 4 

109.4 

8 

6.4 

46.4 

44 

35 2 

111.2 

9 

7.2 

48.2 

45 

30.0 

113.0 

10 

8.0 

50.0 

50 

40.0 

122.0 

11 

8.8 

51.8 

1 55 

44.0 

131.0 

12 

9.6 

53.6 

1 GO 

48.0 

140.0 

13 

10.4 

5.5.4 

65 

52.0 

149.0 

4 

11.2 

57 2 

70 

56.0 

158.0 

i3 

12.0 

.59.0 

75 

60.0 

167.0 

16 

12.8 

60 8 

80 

64.0 

176.0 

17 

13.6 

02.6 

85 

68.0 

185.0 

8 

14 4 

04 4 

90 

72 0 

194 0 

19 

15.2 

00 2 

95 

76 0 

203 0 

20 

16.0 

08 0 

100 

80.0 

212.0 

21 1 

1 16.8 

09.8 




22| 

17.0 

71.6 

Boiling point of water 


Readings on one scale can be changed 
into another by the following foruiulas. 


THREAD: 

See also Cordage. 

Dressing for Sewing Thread. — For 
colored thread: Irish moss, 3 pounds; 
gum arable, pounds; Japan wax, } 
pound; stearine, 185 grams; borax, 95 
grams; boil together for J hour. 

For white thread: Irish moss, 2 pounds; 
tapioca, 1^ pounds; spermaceti, | pound; 
.stearine, 110 grams; borax, 95 grams; 
boil together for 20 minutes. 

For black thread: Irish moss, 3 pounds, 
gum Senegal, 2^ pounds; ceresiii, I pound; 
borax, 95 grams ; logwood extract, 95 grams; 
blue vitriol, 30 grams; boil together for 
20 minutes. Soak the Irish moss in each 
case overnight in 45 liters of -water, then 
boil for 1 hour, strain and add the other 
ingredients to the resulting solution. It 
is of advantage to add the borax to the 
Irish moss before the boiling. 

THROAT LOZENGES: 

See Confectionery. 

THYMOL: 

See Antiseptics. 

TICKS, CATTLE DIP FOR: 

See Insecticides. 

TIERCES: 

See Disinfectants. 

TILEMAKERS^ NOTES : 

See Ceramics. 

Tin 

Etching Bath for Tin. — The design is 
either freely drawn upon the metal with 
a needle or a lead pencil, or pricked 
into the metal through tracing paper 
with a needle. The outlines are filled 
with a varnish (wax, colophony, asphalt). 
The varnish is rendered fluid with tur- 
pentine and applied with a brush. The 
article after having dried is laid in a 

{ solution of nitric acid for 1) to 2 hours, 
t is then washed and dried with blotting 
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paper. The protective coating of as- 
phalt is removed by heating. The zinc 
oxide in the deeper portions is cleaned 
away with a silver soap and brush. 

Recovery of Tin and Iron in Tinned- 
Plate Clippings. — The process of utiliz- 
ing tinned-plate scrap consists essentially 
in the removal of the tin. This must be 
very completely carried out if the re- 
mamii^ iron is to be available for cast 
ing. The removal <‘f ihe outer layer of 
pure tin from the tinned plate is an easy 
matter. Beneath this, however, is an- 
other crystalline layer consisting of an 
alloy of tin and iron, which is more dif- 
ficult of treatment. It renders the iron 
unavailabh; for casting, as even 0 2 
per cent of tin causes brittlene-ss. Its 
removal is best accomplished by elec- 
trolysis. If dilute sulphuric acid is u.sed 
as an electrolyte, the deposit is sponjjy 
at fiist, and afterwards, when the acid 
has been partly neutralized, crystalline. 
After (> hours the clippings are taken out 
and the iron completely dissolved in 
dilute sulphuric acid; the residue of tin 
is then combined with the tin obtained by 
the electrolysis. Green vitriol is there- 
fore a by-product in this process. 

Gutensohn’s process has two objects: 
To obtain tin and to render the iron fit 
for use. The tin is obtained by treating 
the tinned plate repeatedly wdth hydro- 
chloric acid. The tin is then removed 
from the solution by means of the electric 
current. The tinned plate as the positive 
pole is placed in a tank iiia<le of some in- 
sulating inaterirtl impervious to the action 
of acids, such as slate. A copoer plate 
forms the cathode. The bicnloriJe of 
tin solution, freed from aeid, is put round 
the carbon cylinder in the Bunsen ele- 
ment. Another innovation in this proc- 
ess is that the tank wi^li the tinned- 
plate clipping.s is itself turned into an 
electric battery with the aid of the tin. 
A still better source of electricity is, how- 
ever, obtained during the treatment of 
the untinned iron which will be de- 
acribed presently. Th' final elimination 
of the tin takes place in the clay cup 
of the Bunsen elements. Besides the 
chloride of tin solution (free from acid), 
another till solution, preferably chromate 
of tin, nitrate of tin, or sulphate of tin, 
according to the strength oi the current 
desired, may be used. To render the 
iron of the tinned plate serviceable the 
acid is drawn off as long as the iron is 
covered with a thin layer of an alloy of 
iron and tin. The latter makes the iron 
unfit for use in rolling mills or for the 
precipitation of copper. Fresh hydro- 


chloric acid or aulpkuric acid is there- 
fore poured over the plate to remove the 
alloy, after the treatment with the bi- 
chloride of tin solution. This acid is 
also systematically used in different vats 
to the point of approximate saturation. 
This solution forms the most suitable 
source of electricity, a zinc-iron element 
being formed by means of a clay cell and 
a zinc cylinder. The electrical force 
developed serves to accelerate the solu- 
tion in the next tank, which contains 
tinned plate, either fresh or treated with 
hydrochloric acid. Ferrous oxide, or 
spongy metallic iron if the current is 
very strongi i.s liberated in the iron bat- 
tery. Both substances are easily oxi- 
dized, and fc»rm red oxide of iron when 
heated. ^J'lie remaining solution can be 
crystallized by evaporation, so that fer- 
rous sulphate (green vitriol) or ferric 
chloride can he obtained, or it can be 
treated to form red oxide of iron. 

Tin in Powder Form. — To obtain tin 
in powder form the metal is first melted; 
next pour it iiuo a box whose sides, etc., 
are coated with powdered chalk. Agitate 
the box vigorously and without discon- 
tinuing, until the metal is entirely cold. 
Now pass this powder through a sieve 
and keep in a closed flask. This tin 
powder is eligible for various uses and 
makes a handsome effect, especially in 
bronzing. It can be browned. 

TINFOIL: 

See also Metal Foil. 

By pouring tin from a funnel with a 
very Jong and narrow mouth upon a 
linen ‘surface, the latter being tightly 
sfrctclietl, covered with a mixture of 
chalk and white of egg, and placed in a 
sloping position, very thin sheets can be 
produced, jind capable of being easily 
transformed into thin foil. Pure iiii should 
never be used in the preparation of foil 
intended for packing tobacco, chocolate, 
etc., hut an alloy containing 5 to 40 per 
cent of lead. Lead has also been recently 
plated on both sides with tin by the fol- 
lowing method: A lead sheet from 0.G4 
to .80 inches thick is poured on a ca.sting 
table as long as it is Jiot, a layer of tin 
from O.IC to 0.20 inches in thickness add- 
ed, the sheet then turned over and coated 
on the other side with tin in the same 
manner. The sheet is then stretched 
between rollers. Very thin sheet tin can 
also be made in the sarne way as sheet 
lead, by cutting ^ a tin cylinder into 
spiral sections. Cfolored tinfoil is pre- 
ared by making the foil thoroughly 
right by rubbing with purified chalk 
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and cotton, then adding a coat of gela- 
tin, colored as required, and covering the 
whole hnall V with a transparent spirit var- 
nish. In place of this somewhat trouble- 
some process, the following much simpler 
method has lately been introduced: Ani- 
line dyes dissolved in alcohol arc applied 
on the purified foil, and the coat, when 
dry, covered with a very thin layci of ? 
colorless varnish. This is done by pour 
ing the varnish on the surface and then 
inclining the latter so that the varnish 
may reach every part and flow off. 

TIN, SILVER-PLATING: 

See Plating. 

TIN VARNISHES: 

See Varnishes. 

TINNING: 

See Plating. 

TIRE: 

Anti -Leak Rubber Tire. — Pneumatic 
tires can be made quite safe from punc- 
tures by using a lioeral amount of the 
following cheap mixture: One pound of 
sheet glue dissolved in hot water in the 
usual manner, and 3 pints of molasses. 
This mixture injected into the tire 
through the valve stem, semi-hardens into 
an elastic jelly, being, in fact, about the 
same as the well-known ink roller com- 
position used for the rollers of printing 
presses. This treatment will usually be 
found to efTectiially stop leaks in punc- 
tured or porous tires. 

TIRE CEMENTS: , 

Sec Adhesives, under Rubber Cements. 

TISSIER’S METAL: 

See Alloys. 

TITANIUM STEEL: 

Sec Steel. 

TOILET DEODORANT: 

Eucalyptol % ounce 

Thymol 1 dram 

Borax 5 ounces 

This should be well mixed, then dis- 
solve in the following solution : 

Camphor water 20 ounces 

Glycerine 10 ounces 

Cresote water 32 ounces 

After being well mixed, the fluid should 
be filtered to remove any foreign matter 
that did not dissolve. - Then bottle and 
cork tightly. A few drops of this fluid 
is dropped into the water In the toilet, 
or used in the water that you ar^ wash- 
ing the toilet out with. 


TONKA. ITS DETECTION IN VANILLA 
EXTRACTS: 

See Vanilla. 

TOOL SETTING. 

The term “setting” (grinding) is ap- 
plied to the operation of giving an edge 
to the tools designed for cutting, scrap- 
ing, or sawing. Cutting tools are rubbed 
eiUier on flat sandstones or on rapidly 
turned grindstones. The wear on the 
faces of the tools diminishes their thick- 
ness and rendeis the cutting angle 
sharper. Good ed^s cannot be ob- 
tained except with the aid of the grind- 
stone; it is therefore important to select 
this instrument with care. It should be 
soft, rather than hard, of fine, smooth 
rain, perfectly free from seams or 
aws. The last condition is essential, 
for it often happens that, under the in- 
fluence of the revolving motion, a de- 
fective stone suddenly yields to the 
centrifug^ force, bursts and scatters its 
pieces with such violence as to wound 
the operator. This accident may also 
happen with perfectly formed stones. 
On this account artificial stones have 
been substituted, more homogeneous and 
coherent than the natural ones. 

Whatever may be the stone selected, it 
ought to be kept constantly moist durina 
the operation. If not, the tools will 
soon get heated and their temper will be 
impaired. When a tool has for a certain 
time undergone the erosive action of the 
■tone, the cutting angle becomes too 
acute, too thin, and bends over on itself, 
constituting what is called “the feather 
edge.** This condition renders a new 
setting necessary, which is usually ef- 
fected by bending back the feather edge, 
if it is long, and whetting the blade 
on e stone called a “setter.*^ There are 
several varieties of stones used for this 
purpose, though they are mostly com- 
posed of calcareous or argilaceous mat- 
ter, mixed with a certain proportion of 
silica. 

The scythestone, of very tine grain, 
serves for grinding off the feather edge of 
sevthes, knives, and other large tools. 
The Lorraine stone, of chocolate color 
and fine grain, is employed with oil for 
carpenters* tools. American carborun- 
dum is ver}r erosive. It is used with 
water and with oil to obtain a fine edge. 
The lancet stone is not inferior to any of 
the preceding. As its name indicates, 
it is used for sharpening surgical instru- 
ments, and only with oil. The Levant 
stone (Turkish sandstone) is the best of 
all for whetting- It is gray rnd semi- 
transparenii when of inferior quality, if 
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18 somewhat spotted with red. It is 
usually quite sou. 

To restore stones and efface the in- 
equalities and hollows caused by the 
friction of the tools, they are laid fiat 
on a marble or level stone, spread over 
with fine, well-pulverized sandstone, and 
rubbed briskly. When tools have a 
curved edge, they are subjected to a 
composition formed of pulverized stone, 
molded into a form convenient for the 
concavity or convexity. Tools are also 
whetted with slabs of walnut or aspen 
wood coated with emery of different 
numbers, which produces an excellent 
setting. 


TOOL LUBRICANT: 

See Lubricant. 

Toothache 

TOOTHACHE GUMS: 

See also Fain Killers. 

I. — Paraffine.... .... 94 grains 
Burgundy pitch. . .800 Brains 
Oil of cloves. ... J nuidrachm 
Creosote j fluidrachm 

Melt the first two ingredient.s, and, 
when nearly cool, add the re.st, stirring 
well. May be made into small pills or 
turned out in form of small cones or 
cylinders. 

II. — Alclt white wax or spermaceti, 
2 parts, and when melted add carbolic- 
acid crystal.s, 1 part, and chloral-hydrate 
crprstals, 2 parts; .stir well until dissolved 
While still liquid, immerse thin layers of 
carboli/.ed absorbent cotton wool and 
allow them to dry. When required for 
use a small piece may be snipped off and 
slightly warmed, when it can be in- 
serted into the hollow tooth, where it 
will solidify. 

Toothache Remedy.— 

Camphor 4 drachms 

Chloral hydrate.. 4 drachms 

Oil of cloves 2 drachms 

Oil of cajeput. ... 2 drachms 

Chloroform 12 drachms 

Tincture of capsi- 
cum 24 drachm.s 

TOOTH CEMENTS ; 

Sec Cements. 

TOOTH PASTES, POWDERS, SOAPS, 
AND WASHES: 

See Dentifrices. 


TORTOISE-SHELL POLISHES: 

See Polishes. 

TOOTH STRAIGHTENING: 

See W^atch makers’ Formulas. 

TOUCHSTONE, AQUAFORTIS FOR 
THE: 

Sec Aquafortis. 

TOY PAINT: 

See Paint. 

TRACING-CLOTH CLEANERS: 

Sec Cleaning Preparations and Meth- 
od.s. 

TRAGACANTH, MUCILAGE OF: 

See Adhe.sives, uiuler Mucilages. 

TRANSPARENCIES: 

See also Photography. 

A good method of preparing hand- 
some I..ondon transparencies is a.s fol- 
lows; 

White paper is coated with a liquid 
W'hose chief con.stitiicnt is Iceland moss 
.strongly boiled down in water to which a 
I .slight quantity of previously dissolved 
gelatin is added. In applying the mass, 
which .should always be kept in a hot 
condition, the paper .should be covered 
uniformly throughout. After it has been 
dried well it is smoothed on the coated 
side and u.sed for a proof. The trans- 
parent colors to he used must be ground 
m stronger varnish tJian the opaque ones. 
In order to produce a handsome red, 
yellow lake and red .sienna are used; the 
tone of the latter is considerably warmer 
than that of the ye llow lake. Where the 
east is no (‘f)nsideratioii, aiirosolin may 
also be employed. For pale red, madder 
lakes should be employed, but for darker 
shades, crimson lakes and scarlet cochi- 
neal lakes. The vivid geranium lake 
gives a magnificent shade, which, how- 
ever, is not at all fast in sunlight. The 
most translucent blue will always be 
Berlin blue. For purple, madder pur- 
ple i.s the most reliable color, but po9- 
sesse.s little gloss. I^uminous effects 
can be obtained with the assistance 
of aniline colors, hut these are only^ of 
little permanence in tran.sparencics. 
Light, transparent green i.s hardly avail- 
able. Recourse has to be taken to mix* 
iiig Berlin blue with yellow lake, or red 
sienna. Green chromic oxide may be 
used if its sober, cool tone has no dis- 
turbing influence. Almo.sl all brown 
coloring bodies give transparent colors, 
but the most useful are madder lakes 
and burnt umber. Gray is produced by 
mixing purple tone colors with suitable 
brown, but a gray color hardly ever oc- 
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curs in transparent prints. Liquid sic- 
cative must aJ ways be added to the colors, 
otherwise the drying will occupy too 
much time. After the drying, the prints 
are varnished on both sides. For this 
purpose, a well-covering, quickly drying, 
colorless, not too thick varnish must be 
used, which is elastic enough not to 
crack nor to break in bending. 

Frequently the varnishing of the pla- 
cards is done with gelatin. This imparts 
to the picture an especially handsome, 
luminous luster. After an equal quantity 
of alcohol has been added to a readily 
flowing solution of gelatin, kept for use 
in a zinc vessel, the gelatin solution is 
poured on the glass (dates destined for 
the transparencies. After a quarter of 
an hour, take the placard, moisten its 
back uniformly, ana lay it upon a gela- 
tin film which has meanwhile formed 
on the glass plate, where it remains 2 to 
3 days. When it is to be removed from 
the plate, the edge of the gelatin film 
protruding over the edge of the placard 
is lifted up with a dull knife, and it ia 
thus drawn off. A fine, transparent gloss 
remains on the placard proper. In order 
to render the covering waterproof and 
pliable, it is given a coating of collodion, 
which does not detract from the trans- 
parence. The glass plates and their 
frames must be cleaned of adhering gela- 
tin particles before renewed use. 

TRANSFER PROCESSES; 

To Transfer Designs.™ Designs can be 
transferred on painted surfaces, cloth, 
leather, velvet, oil cloth, and linen 
sharply and in all the details with little 
trouble. Take the oiiginal design, lay 
it on a layer of paper, and trace the lines 
of design accurately with a packing 
needle, the eye of which is held by a piece 
of wood for a handle. It is necessary 
to press down well. The design be- 
comes visible on the back by an eleva- 
tion. When everything has been accu- 
rately pressed through, take, e. g., for dark 
objects, whiting (formed in pieces), lay 
the design face downward on the knee 
and pass mildly with the whiting over 
the elevations; on every elevation a chalk 
line will appear. Tnen dust off the 
.superfluous whiting with the fingers, lay 
the whiting side on the cloth to hold it 
so that it cannot slide, and pass over it 
with a soft brush. For Ijght articles 
take powdered lead pencil, which is 
rubbed on with the fing^, or limewood 
charcoal. For tracing use oil paint on 
cloth and India ink on linen. 

To Copy Engravings. — To make a 
facsimile of sq epg^sving expose it in 


a warm, closed box to the vapor of 
iodine, then place it, inkside downward, 
on a smooth, dry sheel of clean white 
paper, which has been brushed with 
starch water. After the two prepared 
surfaces have been in contact for a short 
time a facsimile of the engraving will be 
reproduced more or less accurately, ac- 
cording to the skill of the operator. 

To Transfer Engravings. — The best 
way to transfer engraving from one 
piece to another is to rub transfer wax 
into the engraved letters. This wax is 
made of beeswax, 3 parts; tallow, S 
parts; Canada balsam, 1 part; olive 014 
1 part. If the wax becomes too har<h 
add a few drops of olive oil, and if too 
soft, a little more beeswax. Care should 
be taken that the wax dues not remain 
on the surface about the engraving, 
otherwise the impression would be blurred. 
Then moisten a piece of paper by draw- 
ing it over the tongue and lay it on the 
engraving. Upon this is laid another 
piece of dry paper, and securing both 
with the thumb and forefinger of the 
left hand, so they will not be moved, 
go over the entire surface with a bur- 
nisher made of steel or bone, with a 
pointed end. This will press the lower 
paper into the engraving and cause the 
wax to adhere to it. Then the top paper 
is removed and the corner of the lower 
one gently raised. The whole is then 
carefully peeled off, and underneath 
will be found a reversed, sharp impres- 
sion of the engraving. The edges of the 
paper are then cut so it can be fitted in 
a position on the other tirticles similar 
to that on the original one. When this 
is done lay the paper in the proper posi- 
tion and rub the index finger lightly over 
it, which will transfer a clear likeness of 
the original engraving. If due care is 
taken two dozen or more transfers can 
be made from a single impression. 

TRAPPING RABBITS; 

A mixture consisting of equal parts 
of — 

Oil of anise 

Oil of caraway 

Oil of rhodium 

smeared on traps will prove effective Is 
attracting rabbits. 

TUNGSTEN STEEL: 

See Steel. 

TURMERIC IN FOOD: 

See Foods. 

TURPENTINE STAINI: 

See Wood. 
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TURTLE (MOCK) EXTRACT: 

See Condiments. 

TWIIIE: 

See also Thread and Cordage. 

Tough twine may be greatly strength- 
ened by dissolving denty of alum in 
water and laying the twine in this solu- 
tion. After drying, the twine will have 
much increased tensile strength. 

Tyi)ewriter Ribbons 

(See also Inks.) 

The constituents of an ink for type- 
writer ribbons may be broadly divided 
into four elements: 1. the pigment; 2, the 
vehicle; 3, the corrigent; 4, the sol /ent. 
The elements will differ with the kind of 
ink desired, whether permanent or copy- 
ing. 

Permanent (Record) Ink. — Any finely 
divided, non-fading color may be used as 
the pigment; vaseline is the best vehicle 
and wax the best corrigent. In order to 
make the ribbon last a long time with 
one inking, as much pigment as feasible 
should be used. To make black record 
ink: Take some vaseline, melt it on a 
slow fire or water bath, and incorporate 
by constant stirring as much lampblack 
as it will take up without becoming 
granular. Take from the fire and allow 
it to cool. The ink is now practically 
finished, except, if not entirely suitable 
on trial, it may be improved by adding 
the corrigent wax in small quantity. 
The ribbon should be charged with a 
very thin, evenly divided amount of ink. 
Hence the neccs.sity of a solvent — in this 
instance a mixture of equal parts of 
petroleum benzine and rectified spirit of 
turpentine. In this mixture dissolve a 
sufficient amount of the solid ink by 
vigorous agitation to make a thin paint. 
Try the ink on one extremity of the 
ribbon; if too soft, add a little wax to 
make it harder; if too pale, add more color- 
ing matter; if too hard, .idd more vaseline. 
If carefully applied to the ribbon, and 
the excess brushed off, the result will be 
satisfactory. 

On the same principle, other colors 
may be made into ink; but for delicate 
colors, albolene and bleached wax 
should be the vehicle and corrigent, 
/•effectively. 

The various printing inks may be used 
if properly corrected. They require the 
addition of vaseline to make them non- 
drying on the ribbon, and of some wax 
if found too soft. Where printing inks 
are available, thej will be round to give 


excellent results if thus modified, as the 
pigment is well milled and finely divided. 
Even black cosmetic may be made to 
answer, by the addition of some lamp- 
black to the solution in the mixture of 
benzine and turpentine. 

^ After thus having explained the prin- 
ciples underlying the manufacture of 
permanent inks, we can pass more rapidly 
over the subject of copying inkp, wnicb 
is governed by the same general rules. 

For copying inks, aniline colors form 
the pigment; a mixture of about 3 parts 
of water and 1 part of glycerine, the 
vehicle; transparent soap (about } part), 
the corrigent; stronger alcohol (about 6 
parts), the solvent. The desired aniline 
color will easily dissolve in the hot 
vehicle, soap will give the ink the neces- 
sary body and counteract the hygro- 
scopic tendency of the glycerine, and in 
the stronger alcohol the ink will readily 
dissolve, so that it can be applied in a 
finely divided state to the riboon, where 
the evaporation of the alcohol will leave 
it in a tnin film. There is little more to 
add. After the ink is made and tried — 
if too soft, add a little more soap; if too 
hard, a little more glycerine; if too pale, 
a little more pigment. Printer’s copy- 
ingink can be utilized here likewise. 

Users of the typewriter should so set a 
fresh ribbon as to start at the edge near- 
est the operator, allowing it to run back 
and forth with the same adjustment until 
exhausted along that .strip; then shift the 
ribbon forward the wddtn of one letter, 
running until exhausted, and so on. 
Finally, when the whole ribbon is ex- 
hausted, the color will have been equably 
used up, and on reinking, the work will 
appear even in color, while it will look 
patchy if some of the old ink has been 
left here and there and fresh ink applied 
over it. 

UDDER INFLAMMATION: 

See Veterinary Formulas. 


VALVES. 

The manufacturers of valves test each 
valve under hydraulic pressure before it 
is sent out from the factory, yet they 
frequently leak when erected in the pipe 
lines. This is due to the misuse of toe 
erector in most cases. The following are 
the most noteworthy bad practices to be 
avoided when fitting in valves: 

I. — Screwing a valve on a pipe very 
tightly, without first closing the valve. 
Closing the valve makes the body much 
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more rigid and able to withstand greater 
strains and also keeps the iron chips 
from lodging under the seats, or in the 
working parts of the valves. This, of 
course, does not apply to check valves. 

II. — Screwing a long mill thread into 
a valve. The threads bn coiniuercial 
pipes are very long and should never he 
screwed into a valve. An elbow or toe 
will stand the length of thread very well, 
but a suitable length thread should be 
cut in every case on the pipe, when used 
to screw into a valve. If not. the end of 
pipe will shoulder against the .seat of 
valve and so distort it that thi vahe will 
leak very badly. 

HI.-' The application of a pipe wreneh 
on the opposite end of llie vaixe from the 
end which is being screw e<l on the pipe. 
This should never be iKmc, it in- 
variably springs or bircos the \al\c scaf.s 
from their true original be. i ring with the 
disks. 

IV. — Never place the lunly of a valve 
in the vise to remove the luninet or eeiiter- 
piece from a valve, as it will s<puHve 
together the soft brass body and throw' 
all parts out of aligiiineiit. Properly to 
remove the bonnet or centerpiece from 
a valve, either screw into o.ich ciul of the 
valve a short piece of pipe and place one 
piece of the pipe in the vise, n.sing a 
wrench on the square of bonnet; or if the 
vise is properly constructed, niaee the 
square of the oonnet in same and use 
the short piece of pipe screwetl in each 
end as a fever. When 'using a wrench 
on square of bonnet or centerpiece, use 
a Stiflson or Triino wreneh with a piece 
of tin between the teeth of the jaws and 
the finished brass. It may mark the brass 
slightly, but this is preferable to round- 
ing off all the corners with an old monkey 
wrench which is worn out and sprung. 
As the threads on all ninets or center- 
pieces are doped with litharge or cement, 
a sharp jerk or jar on the wrench will 
start tne bonnet much more quickly 
loan a steady pull. Under no circum- 
atances try to replace or remove the 
bonnet or centerpiece of a valve without 
first opening it wide. This w ill prevent 
the bending of the stem, forcing tne disk 
down through the seat or stripping the 
threads on Donnet where it screws into 
bodj. If it is impossible to remove bon- 
net or centerpiece by ordinary methods, 
heat the body of the valv^ just outside 
the thread. Then tap lightly aD around 
the thread with a soil nammer. This 
method never fails, as the heal expands 
the body ring and breaks the Joint made 
hy the litharge or cement 


V. — The application of a large 
monkey wrench to the staffing box of 
valve. Many valves arc returned witti 
the stuffing boxes split, or the threads in 
same stripped. This is due to the fact 
that the fitter or engineer has used a large- 
sized monkey wrench on this small part. 

VI. — The screwing into a valve of a 
long length of unsupported pipe. For 
example, if the fitter is doing some re- 
pair work and starts out with a run of 
'2-inrh horizontal pipe from a S-inch 
valve connected to main steam header, 
the pipe iK'ing about bS feet long, after 
he h.is screwed the pipe tightly into the 
v.ilxe. he leaves the helper to support the 
pipe at the other end, while he gets the 
hanger ready. The helper in the mean- 
time has become tired and drops his 
.sliouhltT on w hich the pipe rests about 

iiu'hes and in consequen^-e the full 
xveight of this 18-foot length of pipe 
bears on the valve. The valve is badly 
.sprung niid when the engineer raises 
steam the next morning the valve leaks. 
When a valve is placed in the center of a 
long run of pipe, the pipe on each side, 
aiul clo.se to tlie valve, should be well 
supported. 

VII. — The use of pipe cement in 
valves. When it is necessary to use pipe 
cement in joints, this mixture should 
aixvays be placed on the pipe thread 
wliicn screws into the valve, and never in 
the valve itself. If the cement is placed in 
the valve, as the pipe is screweef into the 
valve it forces the cement between the 
seats and disks, where it will soon harden 
and thus prevent the valve from seating 
properly. 

VIII. — Thread chips and scale in 
pipe. Before a pipe is screwed into a 
valve it should oe stood in a vertical 
position and struck sharply with a 
hammer. This will release the chips 
from the^ thread cutting, and loosen tne 
scale inside of pipe. When a pipe line 
containing valves is connected up, the 
valves should all be opened wide and the 
pipe well blown out before they are again 
(dosed. This will remove foreign sub- 
stances which are liable to cut and 
scratch the seats and disks. 

IX. — Expansion and contraction. 
Ample allowance must be provided for 
expansion and contraction in all steam 
jinea, especnally when brass valves are 
included. The pipe and fittings are 
much more rigid and stiff than the brass 
valves and in (K>nsequence the expan- 
sion strains will relieve themselves it 
the weakest poiat^ unless other wi.ie n?o 
vUM for. 
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X.— >The use of wrenches or bars on 
valve wheels to close the valves tightly. 
This should never be done, as it springs 
the entire valve and throws all parts out 
of alignment, thus making the va)ve leak. 
The manufacturer furnishes a wheel 
sulBciently large propcrlv to close against 
any pressure for which it is suitable. 
If the valves cannot be closed tigutly by 
this means, there is something between 
I be disks and seats nr they have been cut 
or scratched by foreign substances. 


VaniUa 

(See also Essences and Extracts.) 

The best Mexican vanilla yields only 
in the neighborhood of 1.7 per cent of 
vanillin; that from Reunion and (lua- 
deloupe about 2.5 per cent; and that 
from Java 2.75 per cent. There seems 
to be but little connection between the 
quantity of vanillin contained in vanilla 
p9ds and their quality as a flavor pro- 
ducer. Mexican beans are esteemed 
the best and yet they contain far less 
than the Java. Those from Brazil and 
Peru contain much less than those from 
Mexico, and yet they are considered in- 
ferior i*.i quality to most others. The 
vanillin of the market is chiefly, if not 
entirely, artificial and is made from the 
coniferin of such pines and firs as abies 
excelsa, a. peclinata, pinus cembra, and 
p. strobus, as well as from the eugenol 
of cloves and allspice. Vanillin also ex- 
ists in asparagus, lupine seeds, the seeds 
of the common wild rose, asaletida, and 
gum benzoin. 

A good formula for a vanilla extract is 
the following: 


Vanilla 1 ounce 

Tonka 2 ounces 

Alcohol, deodor- 
ized 92 fluidounces 

Syrup 8 fluidounces 


Cut and bruise the vnailla, afterwards 
adding and bruising the Tonka; macerate 
for 14 days in 16 fluidounces of the alco- 
hol, with occasional agitation; pour off 
the clear liquid and set aside; ^ur the 
remaining alcohol on the magma, and 
heat by means of a water bath to about 
168® F., in a closely covered vessel. 
Keep it at that temperature for 2 or 9 
hours, then strain through flannel with 
Slight pressure: mix the two portions of 
HOTiid and 'liter through fell. Lastly, 
add the syi'iip. To render this tinc- 
ure perfectly clear it may be treated 


with pulverized magnesium carbonate, 
using from ) to 1 drachm to each pint. 

lo Detect Artlflcial Vanillin In 
Vanilla Extracts (see also Foods). — There 
is no wcll-deflned test for vanillin but 
one can get at it in a negative way. The 
artificial vanillin contains vanillin iden- 
tical with the vanillin contained in the 
vanilla bean; but the vanilla bean, as the 
vanilla extract, contains among its many 
“extractive matters*’ which enter into the 
food and fragrant value of vanilla extract, 
certain rosins which can be identified with 
certainty in analysis by a number of de- 
termining reactions. Extract made with- 
out true vanilla can be detected by nega- 
tive results in all these reactions. 

Vanilla beans contain 4 to 11 per cent 
of this rosin. It is of a dark red to brown 
color and furnishes about one-half the 
color of the extract of vanilla. This 
rosin is .soluble in 50 per cent alcohol, 
so that in extracts of high grade, v here 
sufficient alcohol is used, all rosin is kept 
ill solution. In cheap extracts, where as 
little as 20 per cent of alcohol by volume 
is sometimes used, an alkali — usually 
potassium bicarbonate — is added to aid 
in getting rosin, gums, etc., in solution, 
and to prevent subsequent turpidity. 
This treatment deepens the color very 
materially. 

Place some of the extract to be exam- 
ined in a glass evaporating dish and 
evaporate the alcohol on the water bath. 
When alcohol is removed, make up 
about the original volume w'ith hot water. 
If alkali has not been used in the manu- 
facture of the extract, the rosin will ap- 
pear as a flocculent red to brown residue. 
Acidify with acetic acid to free rosin 
from bases, separating the whole of the 
rosin and leaving a partiv decolorized, 
clear supernatant liquid after standing a 
short time. Collect the rosin on a filter, 
wash with water, and reserve the filtrate 
for further tests. 

Place a portion of the filter with the 
attached rosin in a few cubic centimeters 
of dilute caustic potash. The rosin is 
dissolved to a deep- red solution. Acid- 
ify. The n)sin is thereby prec ipitated. 
Dissolve a portion of the rosin in alcohol; 
to one fraction add a few drops of fer- 
ric chloride; no striking coloration is 
produced. To another portion add 
nydroohloric acid; again tliere is little 
change in color. In alcoholic solution 
moat mains give color reactions with fer- 
ric chloride or hydrochloric acid. To 
a portion of the filtrate obtained above 
add a few drops of basic iv‘ad acetate. 
The precipitate is oo bulky as to almost 
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solidify, due to tlie excessive amount of \ 
organic acids, gums, and other extractive 
matter. The filtrate from this precipi- 
tate is nearly, but not Quite, colorless. 
Test another portion of tne filtrate from 
the rosin for tannin with a solution of 

g elatin. Tannin is present in varying 
ut small quantities. It should not be 
present in great excess. 

To Detect Tonka in Vanilla Extract.— 
The following test depends on the chem- 
ical diiferenc«'. between ooumarin and 
vanillin, the odorous principles of the two 
beans. Coumarin is the anhydride of 
coumaric acid, and on fusion with a caus- 
tic alkali yields acetic and salicylic acids, 
while vanillin is methyl protocatechiii 
aldehyde, and when treated similarly 
yields protocatechuic acid. The test is 
performed by evaporating a small quan- 
tity of the extract to dryness, and malting 
the residue with caustic potash. Trans- 
fer the fused mass to a test tube, neu- 
tralize with hydrochloric acid, and add 
a few drops of ferric chloride solution. 

If Tonka pe present in the extract, the 
beautiful violet coloration characteristic 
of salicylic acid will at once become evi- 
dent. 

Vanilla Substitute. — A substitute for 
vanilla extract is made from synthetic 
vanillin. The vanillin is simply dis- 
solved in diluted alcohol and the solution 
colored with a lilrle caramel and sweet- 
ened perhaps with syrup. The follow- 
ing is a typical formula: 

Vanillin 1 ounce 

Alcohol 6 quarts 

Water 5 quarts 

^rup 1 quart 

(Jaramel sufficient to color. 

An extract so made does not wholly 
represent the flavor of the bean; while 
vanillin is the chief flavoring constituent 
of the bean, there are present other sub- 
stances which contribute to the flavor; 
and connoi-sseurs prefer this combina- 
tion, the remaining members of which 
have not yet been made artificially. 


VANILLIN: 

See Vanilla. 

Varnishes 

(See also Enamels, Gloizes, Oils, Faints, 
Rust Preventives, Stains and Water- 
proofing.) 

Varnish is a solution of resinous matter 
forming a clear, limpid fluid capable of 
hardening without losijig its tramparency. 


It is used to give a shining, transparent 
hard, and preservative covering to the 
finished surface of woodwork, capable of 
resisting in a greater or less degree the 
influence of the air and moisture. This 
coating, when applied to metal or mineral 
surfaces, takes tlie name of lacquer, and 
must be prepared from rosins at once 
more adhesive and tenacious than those 
entering into varnish. 

The rosins, commonly called gums, 
suitable for varnish are of two kinds — 
the hard and the soft. The hard varie- 
ties are copal, amber, and the lac rosins. 
The dry soft ro.siiLs are juniper gum 
(commonly called saiularac), mastic, and 
dammar. The elastic soft rosins are 
benzoin, elemi, aiiiiiie, and turpentine. 
The science of preparing varnish con- 
sists in combining these (Hasses of rosins 
in a suitajile solvent, so that each convevs 
its good qualities and counteracts the 
bad ones of the others, and in giving the 
desired color to this solution without 
affecting the suspension of the rosins, or 
detracting from the drying and harden- 
ing properties of the varnish. 

In spirit varni.sh (that made w ith alco- 
hol) the hard and the elastic gums must lie 
mixed to insure tenderness and solidity, 
as the alcohol evaporates at once after 
applying, leaving the varnish w’holly 
dependent on the gums for the tenacious 
and adhesive properties; and if the soft 
rosins predominate, the varnish will 
remain ‘‘tacky’* for a long time. Spirit 
varnish, however good and convenient tc 
work with, must always be inferior to oil 
varnish, as the latter is at the same time 
more tender and more solid, for the oil in 
oxidizing and evaporating thickens and 
forms rosin which continues its softening 
and binding presence, whereas in a spirit 
varnish the alcohol is promptly dissi- 
pated, and leaves the gums on the sur- 
face of the work in a more or less granu- 
lar and brittle precipitate which chips 
readily and peels off. 

Varnish must be tender and in a 
manner soft. It must yield to the 
movements of the wood in expanding op 
contracting with the heat or cold, and 
must not inclose the wood like a sheet of 
glass. This is why oil varnish is superior 
to spirit varnish. To obtain this supple- 
ness the gums must be dissolved in some 
liquid not highly volatile like spirit, but 
one which mixes with them in substance 
permanently to counteract their extreme 
friability. Such solvents are the oils of 
lavender, spike, rosemary, and turpen- 
tine, combined with linseed oil. The 
vehicle in which the rosins are dissolved 
must be soft **nd remain so in order to 
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keep the rosins soft which are of. them- 
selves naturally hard. Any varnish from 
which the solvent has completely dric 1 
out must of necessity become hard ar J 
classy and chip off. But, on the oth^r 
hand, if the varnish remains too soft and 
“tacky,** it will “taVe'* in time and 
destroy the effect desired. 

Aside from this, close observers if not 
chemists will agree that for this work i . 
is much more desirable to dissolve Ihcs. 
rosins in a liquid closely related to tl.era 
in chemical composition, rather tha.i in a 
liquid of no chemical relation and v/liich 
no doubt changes certain properties of 
the rosins, and cuts them into solution 
more sharply than does turpentine or 
linseed oil. It is a well-known fact that 
each lime glue is liquefied it loses some 
of its adliesive properties. On this 
same principle it is not desirable to dis- 
solve variiisu rosins in a liquid very un- 
like them, nor in one in which they arc 
quickly and highly soluble. Modern ef- 
fort has been bent on inventing a cheap 
varnish, easily prepared, that will take 
the place of oil varnish, and the market 
is flooded witli benzine, carbon bisul- 
jihide, and various ether products which 
are next to worthless here wearing and 
durable properties arc desired. 

Alcohol will holil in .solution only 
about one-lhird of ils weight in rosins. 
Turpentine m\ist be added always la.st to 
spirit varnish 'I'urpeiitine in its clear 
recently distilled state will not mix with 
alcohol, but must first be oxidized by 
exposing it to the air in an uncorked 
bottle until a small quantity taken there- 
from mixes perfectly with alcohol. This 
usually take.'< from a month to six weeks. 
Mastic must be added last of all to the 
ingretlicnls of spirit varnish, as it is not 
wholly soluble in alcohol but entirely so 
in a solution of ro.siii8 in alcohol. Spirit 
varnishes that prove too hard and brittle 
may be improved by tiie addition of 
either of the oils of turpentine, castor 
.seed, lavender, rosemary, or spike, in the 
proportion required to bring the varnish 
to the proper temper. 

Coloring “ Spirit ” Varnishes. — In 
modern works the following coloring 
substances are used, separately and 
in blends: Saffron (brilliant golden 

ellow), dragon’s blood (deep reddish 

Town), gamboge (briglii yellow), Soco- 
trine or Bombay aloes (liver browm), 
asphalt, ivfiry, and bone black (bl ick), 
saiidalv. or)d, pterocarpus sautalinus, the 
heartwood (dark reel), Indian sandal- 
wood, pterocarpus indica, the heart- 
wood (orange red), brazil w 3d (dark 


ellow), myrrh (yellowish to reddish 
rown; darkens on exposure), madder 
(reddish bro.vn), logwood (brown), red 
scammony .osin (light red), turmeric 
(orange yel.ow), and many others ac 
cording to the various shades desired. 

Man iacturi^ Hints. — Glass, coarse- 
ly pov dered, is often added to varnish 
when mixed in large quantities for the 
purpo e of cutting the rosins and pre- 
ventir g them from adhering to the bot- 
tom and sides of the container. When 
possible, varnish should always be com- 
pounded without the use of heat, as this 
carbonizes and otherwise changes the 
constituents, and, besides, danger alw’ays 
ensues from the highly inflammable 
nature of the material employed. How- 
ever, when heat is necessary, a water 
bath should always be used; the varnish 
should never fill the vessel over a half to 
three-fourths of its capacity. 

The Gums Used in Making Varnish. — 
Juniper gum or true sandarac comes in 
long, yellowish, dusty tears, and reguirea 
a high temperature for its manipulation 
in oil. The oil must be so hot as to 
scorch a featlier dipped into it, before 
this gum is added; otlierwise the gum is 
burned. Because of this, juniper gum is 
usually displaced in oil varnisn by gum 
dammar. Both of these gums, by their 
dryness, counteract tlie elasticity of oil 
as well as of other guin.s. The usual 
sandarac of commerce is a brittle, yellow, 
transparent rosin from Africa, more 
soluble in turpentine than in alcohol. 
Its exce.ss renders varnish hard and brit- 
tle. Commercial .sandarac is also often 
a mixture of the African rosin with dam- 
mar or hard Indian copal, the place of 
the African rosin being sometimes taken 
by true juniper gum. This mixture is 
the pounce of the shops, and is almost 
insoluble in alcohol or turpentine. 
Dammar also largely takes the pla^e of 
tender copal, gum anime, white amber, 
white incense, and white rosin. The 
latter three names are aiso often applied 
to a mixture of oil and Grecian wax, 
sometimes used in varnish. When gum 
dammar is used as the main rosin in a 
varnish, it should be first fused and 
brought to a boiling point, but not 
thawed. This eliminates the property 
that renders dammar varnish soft and 
“tacky” if not treated a.s above. 

Venet'an turpentine has a tendency to 
render varnish “tacky” and must be 
skillfully counteracted if this effect is to 
be avoided. Benzoin in varnish exposed 
to any degree of dampness has a ten- 
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dencj to swell, and must in such cases 
be avoided. Elemi, a fragraut rosin 
from Egypt, in time grows hard and 
brittle, ana is not so soluble in alcohol as 
anime, which is highly esteemed for its 
more tender qualities. Copal is a iia*ine 
given rather indiscriminately to various 
gums and rosins. The East Indian or 
African is the tender copal, and is softer 
and more transparent than the other 
varieties; when pure it is freely soluble 
in oil of turpentine or rosemary. Hard 
copal comes in its best form from Mexico, 
and is not readily soluble in oil unless 
first fused. The brilliant, deep-red col- 
or of old varnish is said to be based on 
dragon’s blood, but not the kind that 
comes in sticks, cones, etc. (which is 
alwajs adulterated), but the clear, pure 
tear, deeper in color than a carbuncle, 
and as crystal as a ruby. This is sel- 
dom seen in the market, as is also the 
tear of gamboae, which, mixed with the 
tear of dragona blood, is said to be the 
basis of the brilliant orange and gold 
varnish of the ancients. 

Of all applications used to adorn and 
protect the surface of objects, oil var- 
nishes or lacquers containing hard ros- 
ins are the best, as they furnish a hard, 
glossy coating which does uot crack and 
IS very durable even when exposed to wind 
and rain. 

To obtain a varnish of these desirable 
qualities the best old linseed oil, or 
varnish made from it, must be combined 
with the residue left by the dry distilla- 
tion of amber or very hard copal. This 
distillation removes a quantity of vola- 
tile oil amounting to one-fourth or one- 
fifth of the original weight. The residue 
is pulverised and dissolved in hot linsced- 
oil varnish, formii^ a thick, viscous, 
yellow-brown liquid which, as a rule, 
must be thinnea with oil of turpentine 
before beii^ applied. 

Hard rosin oil varnish of this sort may 
convetiienlly be mixed with the solution 
of asphalt m the oil of turpentine with 
the aid of the simple apparatus described 
below, as the stiffness of the two liquids 
makes hand stirring slow and laborious. 
A cask is mounted on an axle w'hich 
projects through both heads, but is 
inclined to the axis of the cask so that 
when the ends of the axle are set in bear- 
ings and the cask is revoived, each end 
of the cask will rise and fall alternately, 
and any liquid which only partly fills the 
cask will be thoroughly mixed and 
churned in a short time. The cask is 
two-thirds filled with the two thick var- 
nishes (hard rosin in linseed oil and 
asphalt in the oil of turpentine) in the 


desired proportion, and after these have 
been intimately mixed by turning the 
cask, a sufficient quantity of rectified oil 
of turpentine to give proper cousistence 
is added and the rotation is continued 
until the mixture is perfectly uniform. 

To obtain the best and most durable 
result with this mixed oil, rosin, and as- 

f ^hult varnish it is advisable to dilute it 
reely with oil of turpentine and to apply 
2 or 9 coats, allowing each cH>at to dry 
before the next is put on. In this way a 
deep black and very glossy surface is 
obtained which cannot be distinguished 
from genuine Japanese lacquer. 

Many formulas for making these 
mixed asphalt varnishes contain rosin-^ 
usually American rosin. The result is 
the production of a cheaper but inferior 
varnish. The addition of such soft 
rosins as elemi and copaiba, however, is 
made for another reason, and it im- 
proves the quality of the varnish foi 
certain purposes. Though these rosins 
soften the lacquer, they also make it more 
elastic, and therefore more suitable for 
coating leather and textile fabrics, as it 
does not crack in consequence of repeated 
betiding, rolling, and fokling. 

In coloring spirit varnish the alcohol 
should always be colored first to the 
desired sh.ide before mixing with the 
rosin, except where ivory or Done black 
is used. If the color is taken from a 
um, due allowance for the same must 
e made in the rosins of the varnish. 
For instance, in a varnish based on 
mastic, 10 parts, and tender copol, 5 
parts, in 100 parts, if this is to be colored 
with, say, 8 parts of dragon’s blood (or 
any other color gum), the rosins must be 
reauced to mastic, 8 parts, and tender 
copal, 4 parts. Eight parts of color gum 
are here equivalent to S parts of varnish 
rosin. This holds true with gamboge, 
aloes, myrrh, and the other guin rosins 
used for their color. This seeming dis- 
proportion is due to the inert matter and 
gum insoluble in alcohol, always present 
in these gum rosins. 

Shellac Varnish. — This is made in the 
general proportion of 9 pounds of shellac 
to a gallon of alcohol, the color, temper, 
etc., to be detennined by the require- 
ments of the purchaser, and the nature of 
the wood to which the varnish is to be 
applied. Shellac varnish is usually tem- 
pered with sandarac, elemi, dammar, and 
the oil of linseed, turpentine, spike, or 
rosemary. 

Various impurities held in suspension 
in shellac varnish may be entirely pre- 
cipitated by the gradual addition of some 



VARNISHES 


717 


crjs^ls of oxalic acid, stirring the Tarniih 
to aid their solution, and then settii^ it 
aside overnight to permit the inpuiities 
to settle. No more acid should ne used 
than is really necessary. 

Rules for Vamkiyiif. — 1. Avoid as far 
as possible all manipulations with the 
varnishes; do not dilute thein with oil of 
turpentine, and least of all with siccative, 
to expedite the drying. If the varnish 
has become too thick in consequence of 
faulty storing, it should be heated and 
receive an addition of hot, well-boiled 
linseed*oil varnish and oil of turpentine. 
Linseed-oil varnish or oil of turpentine 
added to the varnish at a common tem- 
perature renders it streaky (flacculent) 
and dim and has an unfavorable influ- 
ence on the drying; oil of turpentine takes 
away the gloss of varnish. 

8. Varnishing must done only on 
smooth, clean surfaces, if a fine, mirro - 
like gloss is desired. 

3. Varnish must be poured only into 
dean vessels, and from these never back 
into the stationary vessels, if it has been 
in contact with the brush. Use only dry 
brushes for varnishing, which are not 
moist with oil of turpentine or linseed oil 
or varnish. 

4 . Apply varnishes of all kinds as uni* 
formly as possible; spread them out 
evenly on the surfaces so that they form 
neither too thick nor too thin a layer. 
If the varnish is put on too thin the ccmt- 
ing shows no gloss; if applied too thick 
it does not get even and cioes not form a 
sn»ooth surface, but a wavy one. 

5. Like all oil-paint coatings, every 
coat of varnish must be perfectly dry 
before a new one is put on; otherwise 
it is likely that the whole work will 
show cracks. The consumer of varnish 
IS only too apt to blame the varnish for 
all defects which appear in hi.s work or 
develop after some time, although this 
can onV be proven in rare cases. As a 
rule, the ground was not prepared right 
and the different layers of paint were not 
sufficiently dry, if the surfaces crack after 
a comparatively short time and have the 
appearance of maps. The cracking of 
paint must not l>c confounded with the 
cracking of the varnish, for the cracking 
of the paint will cause the varnish to 
crack prematurely. The varni.sh has to 
stand more than the paint; it protects the 
latter, and as it is transparent, the de- 
fects of the paint are visiole through the 
varnish, which frequently causes one to 
form the erroneous conclusion that the 
varnish has cracked, 

6. All varnish coatings must dry 


slowly, and during the drying must be 
absolutely protected from dust, flies, etc., 
until they have reached that stage when 
we can pass the back of the hand or a 
finger over them without sticking to it. 

The production of faultless varnishing 
in most cases depends on the accuracy 
of the varnisher, on the treatment of his 
brush, his varnish pot, and all the other 
accessories. A brush which still holds 
the split points of the bristles never var- 
nishes clear; they are rubbed uif easilv 
and spoil the varnished work. A brusn 
which has never been used does not pro- 
duce clean work; it should be tried several 
times, and when it is found that the var- 
nishing accomplished by its use is neat 
and satisfactory it should be kept very 
carefully. 

The preservation of the brush is thus 
accomplished: First of all do not place it 
in oil or varnish, for this would form a 
skin, parts of which would adhere to it, 
rendering the varnished surface unclean 
and grainy ; besides these skins there are 
other particles which accumulate in the 
corners and cannot be removed by dust- 
ing oi?; these will also injure the work. 
In order to preserve the brush properly, 
insert it in a glass of suitable size through 
a cork in the middle of which a hole haa 
been bored exactly fitting the handle. 
Into the glass pour a mixture of equal 
parts of alcohol and oil of turpentine, 
and allow only the point of the brush 
to touch the mixture, if at all. If the 
cork is air-tight the brush cannot dry in 
the vapor of oil of turpentine and spirit. 
From lime to time the liquids in the glass 
should be replenished. 

If the varnish remains in the varnish 
receptacle, a little alcohol may be poured 
on, which can do the varnish no harm. 
At all events the varnish will be pre- 
vented from drying on the walls or the 
vessel and from becoming covered by s 
skin which is produced by the Imsecd oil, 
and which indicates that the varnish is 
both fat and pcrra;»rKnt. No skin forms on 
a meager varni.di, even wdjcn it drys thick. 

Afler cornplele drying of the coat of 
varnish it sonictimcs happens tk^t the 
'varnish becomes white, blue, dim, or 
blind. If varnish turns white on ex- 
posure to the air the quality is at fault. 
The varnish is either not fat enough or it 
contains a rosin un<»uitable for exterior 
work (copal). The whitening occurs a 
few days after "he drying of tne varnish 
and can be removed only by rubbing off 
the varnish. 

PreYentmg Vornioh from Crawliu. — 
Rub down tne surface t4 be vamitked 
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with sharp vineffar. Coating with strong- 
ly diluted ox gall is also of advantage. 

Amber Vamiah. — This varnish is cap- 
able of giving a very superior polish or 
surface, and is especially valuable for 
coach and other high-class work. The 
amber is first bleached by placing a 
quantitv — say about 7 pounds — of yel- 
low amber in a suitable receptacle, such 
as an earthenware crucible, of suffi- 
cient strength, adding 14 pounds of sal 
gemmee (rock or fossil salt), and then 
pouring in as much spring water as will 
dissolve the sal gemmn. When the lat- 
ter is dissolved more water is added, and 
the crucible is placed over a fire until 
the color of the amber is changed to a 
perfect white. The bleached amber is 
then placed in an iron pot and heated 
over a common fire until it is completely 
dissolved, after which the melting pot is 
removed from the fire, and when suffi- 
ciently cool the amber is taken from the 
pot and immersed in spring water to 
eliminate the sal gemmae, after which 
the amber is put back into the pot and is 
again heated over the fire till the amber 
is dissolved. When the operation is 
finished the amber is removed from the 
pot and spread out upon a clean marble 
slab to dry until all tne water has evap- 
orated, and is afterwards exposed to a 
gentle heat to entirely deprive it of hu- 
midity. 

Asphatt Varnishes.-;— Natural asphalt is 
not entirely soluble in any liquid. Al- 
cohol dissolves only a small percentage 
of it, ether a much larger proportion. 
The best solvents are benzol, benzine, 
rectified petroleum, the essential oils, 
and chloroform, which leave only a 
small residue undissolved. The em- 
ployment of ether as a sclvent is im- 
practicable because of its low boiling 
point, 97® F., and great volatility. The 
varnish would dry almost under the 
brush. Chloroform is not open to this 
objection, but it is too expensive for 
ordinary use. Rectified petroleum is a 

g ood solvent of asphalt, but it is not a 
esirable ingredient of varnish because, 
though the greater part of it soon 
evaporates, a small Quantity of less 
volatile substances, which is usually 
present in even the most thoroughly 
rectified petroleum, cau.es the varnish 
to remain **tacky’* fo a ' considerable 
time and to retain a disagreeable odor 
much longer. Common coal-tar benzine 
is also a good solvent and has the merit 
of cheapness, but its great volatility 
makes toe varnish dry too quickly for 
convenient use, especially in sums 


The best solvent, probably, is oil of 
turpentine, which dissolves asphalt al- 
most completely, producing a varnish 
which dries quickly and forms a perfect 
coating if the turpentine has been well 
rectified. The turpentine should be a 
“water white,*' or entirely colorless* 
liquid of strong optical refractive power 
and agreeable odor, without a trace of 
smokiness. A layer J of an inch in depth 
should evaporate in a short time so com- 
pletely as to leave no stain on a glass 
dish. 

But even solutions of the best Syrian 
asphalt in the purest oil of turpentine, 
if they are allowed to stand undisturbed 
for a long time in large vessels, deposit 
a thick, semi-fluid precipitate which a 
large addition of oil of turpentine fails to 
convert into a uniform tnin liquid. It 
may be assumed that this deposit con- 
sists of an insoluble or nearly insoluble 
art of the asphalt which, perhaps, has 
een deprived of solubili'y by the action 
of light. Hence, in order to obtain a 
uniform solution, this Jiick part must be 
removed. This can be done, though 
imperfectly, by carefully decanting the 
solution after it has stood for a long 
time in large vessels. This tedious and 
troubies< me process may be avoided by 
filtering the solution as it is made, by 
the following simple and quite satis- 
factory method: The solution is made in 
a large cask, lying on its side, with a 
round hole about S inches in diameter in 
its upper bilge. This opening is pro- 
videcl with a well-fitting cover, to the 
bottom of which a hook is attached. 
The asphalt is placed in a bag of closely 
woven canvas, which is inclosed in a 
second bag of the same material. The 
diameter of the double bag, when filled, 
should be such as to allow it to pass 
easily through the opening in the cask, 
and its length such that, wlien it is hung 
on the hook, its lower end is about 8 
inches above the bottom of the cask. 
The cask is then filled with rectified oil 
of turpentine, closed, and left undis- 
turbed for several days. The oil of tur- 
pentine penetrates into the ba^ and dis- 
solves the asphalt, and the solution, which 
is heavier tiian pure oil of turpentine, 
exudes through the canvas and sinks to 
the bottom of the cask. Those parts of 
the asphalt which arc quite insoluble, or 
merely swell in the oil of turpentine, 
cannot pass through the canvas, and are 
removed with the bag, leaving a perfect 
solution. When all soluble portions 
have been dissolved, the bag, with the 
cover, is raised and bung over the open- 
ing to If pulverired asphalt has 
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been used the Dag Is found to contain 
onlj a small quantity of semi-fluid 
residue. This, thinned with oil of 
turpentine and applied with a stiff brush 
ana considerable force, forms a thick, 
weather-resisting, and very durable coat- 
ing for planks, etc. 

The proportion of asphalt to oil of 
turpentine is so chosen as to produce, in 
the cask, a pretty thick varnish, which 
may be thinned to any desired degree by 
adding more turpentine. For use, it 
should be just thick enough to cover 
bright tin and entirely conceal the metal 
with a single coat. When dry, this coat 
is very thin, but it adheres very firmly, 
and continually increases in hardness, 
probably because of the effect of light. 
This supposition is supported by the diffi- 
culty of removing an old coat of asphalt 
varnish, which will not dissolve in tur- 
pentine even after long immersion, and 
usually must be removed by mechanical 
means. 

For a perfect, quick-drying asphalt 
varni.sh the purest asphalt must be used, 
such as Syrian, or the best Trinidad. 
Trinidad seconds, though better than 
some other asphalts, yield an inferior 
varnish, owing to the presence of impur- 
ities. 

Of artificial asphalt, the best for this 
purpose is the sort known as ^‘mineral 
caoutchouc,** which is especially suit- 
able for the manufacture of elastic 
dressings for leather and other flexible 
substances. For wood and metal it is 
less desirable, as it never becomes as hard 
as natural asphalt. 

FORMULAS: 

I. — A solution of 1 part of caoutchouc 
in 16 parts of oil of turpentine or kero- 
sene is mixed with a solution of 16 parts 
of copal in 8 parts of linseed-oil varnish. 
To tne mixture is added a solution of 
^ parts of asphalt in 3 or 4 parts of lin- 
seed-oil varnish diluted with 6 or 10 parts 
of oil of turpentine, and the whole is 
filtered. This is a fine elastic varnish. 

II. — Coal-tar asphalt, American as- 
phalt, rosin, benzine, each 20 parts; 
linseed-oil varnish, oil of turpentine, coal- 
tar oil, each 10 parts; binoxide of man- 
ganese, roasted lampblack, each 2 parts. 
The solid ingredients are melted to- 
gether and mixed with the linseed-oil 
varnish, into which the lampblack has 
been stirred, and, finally, the other 
liquids are added. The varnish is 
strained through tow. 

Bicycle Varnish. — This is a spirit var- 
nish, preferably made by a cold proc- 


ess, and rcauires less technical knowl- 
edge than tne preparation of fatty var- 
ni^ies. The ciiiei dependence is upon 
the choice of the raw materials. These 
raw materials, copal, sliellac, etc., are 
first broken up small and placed in a 
barrel adapted for turuiiig upon an axis, 
with a hand crank, or with a belt and 
pulley from a power shaft. The barrel 
IS of cour.se .simply mounted in a frame of 
Wood or iron, whichever is the most con- 
venient. After the barrel has received 
its raw material, it may be started and 
kept revolving for 24 hours. Long in- 
terruptions in the turning must be care- 
fully avoided, particularly in summer, 
for the material in the barrel, when at 
rest, will, at this season, soon form a 
large lump, to dissolve which will con- 
sume much time and labor. To prevent 
the formation of a scini-solid inas.s, as 
well as to facilitate the dissolving of the 
gum, it would be well to put some hard, 
smooth stones into the barrel with the 
varnish ingredients. 

Bicycle Dipping Varnish (Baking Var- 
nish). — Take 50 parts, by weight, of 
Syrian asplu It; 50 parts, by weight, of 
copal oil; 50 parts, by weight, of thick 
varnish oil, an cl 105 parts, by weight, 
turpentine oil, to whicli add 7 parts, by 
weight, of drier. When the asphalt is 
melted through and through, add the 
copal oil and heat it until the water is 
driven off, as copal oil is seldom free 
from water. Now take it off the fire 
and allow it to cool; add first the sicca- 
tive, then the turpentine and linseed oil, 
which have been previously thoroughly 
mixed together. ^Fhis bicycle varnisn 
does not get completely blaek until it is 
baked. 

Black Varnishes. — Black spirit lacquers 
are employed in the wood and metal in- 
dustries. Different kinds are produced 
according to their use. They are called 
black Japane.se varnishes, or blaek brill- 
iant varnishes. 

Black Japanese Varnish. — I. — Sculpture 
varnish, 5 parts; red acaroid varnish, 2 
parts; aniline black, J part; Lyons blue, 
.0015 parts. If a sculpture varnish pre- 
pared with heated copal is employed, a 
olack lacquer of especially good Quality 
is obtained. Usually 1 per cent of oil of 
lavender is added. 


II. — Shellac 4 parts 

Borax 2 parts 

Glycerine 2 parts 

Aniline black 5 parts 

Water 50 parts 


Dissolve the borax in the water, add 
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.he shellac, and heat until solution is 
effected; then add the other ingredients. 
This is a mat-black varnish. 

For Blackboards. — For blackening 
these boards mix J liter (1.05 pints) good 
alcohol, 70 grams (1,080 grains) shdiac, 
6 grams (9? grains) fine lampblack, 3 
grams (46 grains) fine chalk tree from 
sand. If red lines are to be drawn, mix 
the necessary Quantity of red lead in 
alcohol and shellac. 

Bookbinders’ Varnishes. — 

I II III IV V 

Per Per Per Per Per 
Cent Cent Cent Cent Cent 


Shellac. . . 

.14.5 

6.5 

13.5 

6.3 

8.3 

Mastic. . . 

. 6.0 

2.0 



1.1 

Sandarac 

. 6.0 

13.0 


1.3 

1.1 

Camphor. 
Benzoin . . 

1.0 


0.5 

1 5 

13.7 

Alcohol. . . 

!72.5 

78.5 

86.0 

79 2 

75.8 


Scent w»th oil of benzoin, of lavender, 
or of roseniary. Other authors give the 
following recipes: 


V^I 

VII 

vm 

IX 

I’er 

Per 

Per 

Per 

Cent 

Cent 

Cent 

Cent 

Blond shellac. 11.5 

13.0 

9 0 


White shellac, 11.5 




Camphor . . 
o w d c r e d 

0.7 



sugar 

0.7 



Sandarac 


18.0 

6.6 

Mastic '. 

Venice turpen- 



13.0 

tine 


2 0 

6.6 

Alcohol 77,0 

85.6 

71.0 

73 8 

All solutions may be prepared i 

ill the 

cold, but the fact 

that 

mastic 

does 

not dissolve entirely, 
sight of. 

must 

not b 

e lost 


Bottle Varnish. — Bottles may be made 
to exclude light pretty well by coating 
them with asphalt um laenuer or varnish. 
A formula recommended for this purpose 
is follows: Dissolve asphaltum, 1 part, 
in light coal-tar oil, 2 parts, and and to 
the solution about 1 per cent of castor oil. 
This lacquer dries somewhat slowly, but 
adheres very firmly to the gla.s.s. As- 
)haltiim lacquer may also be rendered 
ess \hrittlc hy the addition of elemi. 
Melt 'together asphaltum, 10 part.s, and 
elemi, 1 part, and dissolve the cold fused 
mass in light coal-tar oil, H parts. 

Ambcr-colored bottles for substances 
acted upon by the actinic rays of light 
may be obtained from almost any manu- 
facturer of bottles. 

Can Varnish. — Dissolve shellac, 15 
parts, by weight; Venice turpentine, ^ 


parts, by weight; and sandarac, S parts, 
by weight, in spirit, 75 parts, by weight 

Copal Varnish. — Very fine copal var- 
nish for those parts of carriages which 
reouire the highest polish, is prepared as 
follows: 

I. — Melt 8 pounds best copal and mix with 
20 pounds very clear matured oil. Then 
boil 4 to 5 hours at moderate heat until it 
draws threads; now mix with 35 pounds 
oil of turpentine, strain and keep for use. 
This varnish dries rather slowly, there- 
fore varnishers generally mix it one-half 
with another varnish, which is prepared 
by boiling for 4 hours, 20 pounds clear 
linseed oil and 8 pounds very pure, white 
anime rosin, to which is subsequently 
added 35 pounds oil of turpentine. 

II. — Mix the following two varnishes: 

(а) Eight pounds copal, 10 pounds lin- 
seed oil, ^ pound dried sugar of lead, 35 
pounds oil of turpentine. 

(б) Eight pounds good unime rosin, 10 
pounds linseed oil, I pound zinc vitriol, 
35 pounds oil of turpentine. Each of 
these two sets is boiled separately into 
varnish and strained, and Uieri both are 
mixed. This varnish dries in 6 hours in 
winter, and in 4 hours in summer. For 
old articles which are to be re-varnished 
black, it is very suitable. 

Elastic Limpid Gum Varnishes. — I. — 
In order to obtain a limpid rubber 
varnish, it is e.ssential to have tJie rubber 
entirely free from water. This can be 
obtained by cutting the rubber into thin 
strips, or better, into shreds as fine as 
possi.^.e, and drying them, at a temper- 
ature of from 104° to 122° F., for several 
days or until they are water free, then 
proceed as follows: 

II. — Dissolve 1 part of the desiccated 
rubber in 8 parts of petroleum ether 
(benzine) and add 2 parts of fat copa« 
varnish and stir in. Or, cover 2 parts of 
dried rubber with 1 part of ether; let 
stand for several days, or until the rubber 
has taken up as much of the ether as it 
will, then liiiiiefy by standing in a vessel 
of moderately warm water. While still 
warm, stir in 2 parts of linseed oil, cut 
with 2 parts of turpentine oil. 

ENAMEL VARNISHES; 

Antiseptic Enamel. — This consists of a 
solution of spirituous gum lac, rosin, and 
copal, with addition of salicylic acid, 
etc. Its purpose is mainly the preven- 
tion or removal of mold or fungous 
formation. The salicylic acid contained 
in the mass acts as an antiseptic during 
the painting, and destroys all fungi 
present. 
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Bath-Tub Enamel Unadecieu by Hot 
Water. — I. — In order to make paint hold 
on the zinc or tinned copper lining of a bath 
tub, a wa:$h must be used to produce a 
61m to which oil paint will adhere. First 
remove all grease, etc., with a solution of 
soda or ammonia and dry the surface 
thoroughly; then apply with a wide, soft 
brush equal parts, by weight, of chloride 
of copper, nitrate of copper, and sal 
ammoniac, dissolved in 64 parts, by 
weight, of water. When dissolved add 
1 part, by weight, of commercial mi»ri- 
atic acid. This solution must be kept 
in glass or earthenware. It will dry in 
about 12 hours, giving a prayish-biack 
coating to which paint will lirmly adhere. 

The priming coat should be white lead 
thinned with turpentine, with only just 
sufficient linseed oil to bind it. After 
this is thoroughly dry, apply one or more 
coats of special bath-tub enamel, or a 
gloss paint made by mixing coach colors 
ground in Jiapan w'ith hard-drying varnish 
of the best quality. Most first-class 
manufacturers have special grades that 
will stand hot water. 

ll. — The following preparation pro- 
duces a brilliant surface on metals and 
is very durable, resisting the effect of 
blows without S(*aiing or chipping off, 
and being therefore highly suitable for 
cycles and any other articles exposed to 
shock: 

For the manufacture of 44 gallon.s, 11 
pounds of red copper, 8.8 pounds of yel- 
low copper, 4.4 pound.** of hard steel, and 
4.4 pounds of soft steel, all in a com- 
minuted condition, are well washed in 
petroleum or mineral spirit, and arc then 
treaN.d with concentrated sulphuric acid 
in a lead-lined vessel, with continued 
stirr.ng for 2 hours. After 12 hours* 
rest the sulphuric acid is neutralized 
wjtt^ Javel extract, and the fine powder 
left in ihe vessel is passed through a silk 
> eve to remove any fragments of metal, 
then ground along with linseed oil, ivory 
black and petroleum, the finely divided 
mass being afterwards filtered through 
flannel and incorporated with a mixture 
oi Bombay gum, 22 pounds- Damascus 
gum, 11 pounds; Judea bitumen, 22 
pounn.s; Norwegian tar rosin, 11 pounds; 
and 11 pounds of ivory black ground 
very fine in refined petroleum. When 
perfectly nomogeneous the mass is again 
filtered, and is then ready for use. It is 
laid on w-ith a brush, and then fixed by 
exposure to a tcmneratiire of between 
4C0® and 800° F The ivory black may 
be replaced by othfer coloring matters, 
acccrding to requirements. 


A Color Enamel. — On the piece lo be 
enameled apply oil varnish or white lead, 
and add a powder giving brilliant re- 
fiections, sucli as diamantine, brilliantine, 
) or argenline. Dry in a stove. Appl> a 
new coat of varnish. Apply the powder 
again, and finally heat in the oven. 
Afterwards, apply several layers ol 
varni.sh; dry each layer in the oven. 
Apply pumice stone in powder or tripoli, 
and finally apply a layer of Swedish 
varnish, drying in the oven. This 
enamel does not crack. It adheres per- 
fectly, and is advantageous for the pieces 
of cycles and other mobiles. 

Cold Enameling. — This style of enam- 
eling is generally employed for repairing 
purposes. The various colors are eilh.-r 
prepared with copal varnish and a litMc 
oil of turpentine, or else they are melted 
together with ma.stic and a trifle of oil of 
spike. In using the former, the surface 
usually .settles down on drying, and 
ordinarily the latter i« preferred, which 
is run on the cracked-olf spot by warming 
the article. After the cooling, file the 
cold enamel off uniformly, and restore 
the gloss by qiii kly drawing it through 
the name. For Slack cold enamel melt 
mastic together with lampblack, which is 
ea.sily obtained by causing the flame of 
a wick dipped into linseed oil to touch a 
piece of tin. 

White. — White lead or flake white. 

He<l. — Carmine or cinnal)ar (vermil- 
ion). 

Blue.— Ultramarine or Prussian blue. 

Green. — Scheele*s green or Schwein- 
furt green. 

Brow n . — I J m her. 

Yellow. — Ocher or chrome yellow. 

The different shades are produced by 
mixing the colors. 

Enamel for Vats, etc. — Two different 
enamels are asually employed, viz., one for 
the ground and one for the top, the latter 
being somewhat harder than the former. 
Ground enamel i.s prepared by melting 
in an enameled iron kettle 625 parts 
brown shellac, 125 jjarts trench oil of 
turpentine, with 80 parts coh»phony, and 
warming in another ves.sci 4,500 parts 
of spirit (00 per cent). As .soj)n as the 
rosins are melted, remove I he pot from 
the fire and add the spirit in porlioi s o» 
250 parts at a time, seeing to it that t. c 
spirit added is completely fombined 
with the ro.sins by stirring !»rforc adding 
any more. When all the spirit is added, 
warm the whole again for several min- 
utes on the water bath ffree fire should 
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oe avoiilod, on account of danger of fire), 
and allow to settle. If a yellow color is 
desiretl, add yellow ocher, in which case 
the mixture may also be used as floor 
varnish. 

The top enamel (hard) consists of .500 
parts shellac, Ho pa”ts French oil of tur- 
pentine, and iiarts spirit (90 per 

cent). Hoiling in tlie water bath until 
the solution appears clear can only be 
of advantage. According to the thick- 
ness desired, one may still ddute in the 
cold with high-strength spirit. Tinting 
may be done, as desiretl, with earth 
colors, VIA., coffee brown with umber, 
red with English red, yellow with ocher, 
silver gray with earthy cerussite, and 
some lampblack, llefore painting, dry 
out the vats and ])utlv up tlie joints with 
a strip of dough which is prepared from 
ground enamel and finely sifted ch.ircoal 
or brown coal ashes, and apply the 
enamel after the putty is dry. The 
varnish dries quickly, is odorless and 
tasteless, and extraordinarily durable. 
If a little annealetl .soot black is added 
to thi.s vat enamel, a fine iron varnish is 
obtained which adheres very firmly. 
Leather (spattering leather on car- 
riage*') can also be nicely varni.shed 
with it. 

Finishini^ Enamel for White Furni- 
ture. — Various inctlio<ls are practiced 
in finisliing furniture in white enamel, 
and while numerous preparations in- 
tended for the purpose named are gen- 
' Tally purchasable oi local dealers in 
paint supplies, it is often really difliciilt, 
and frequently bnpossible, to obtain 
a first-cla.ss ready-made enamel. To 
prepare such an article take J pint of 
white lead and add to it \ pint of pure 
turnentiiie, \ gill of pale coach «lapan, 
and J gill of white dammar varnish. 
Mi.x all the ingredients together thor- 
oughly. Apply with a camers-hair hrudi, 
and for large surfaces use a ii-iiich double 
thick brush. There siiould be at least 
three co.its for good work, iipplied «iftcr 
an interval of hours bctw'ccii coats; 
and for strictly higli-cl.iss w ork four coats 
will be nccessiiry. Each coat should be 
put on thin and entirely free from brush 
marks, sandpapering being curef idly done 
upon each coat of pigiiicnt. Work that 
has been already painted or varnished 
needs to be out dowui* with, say, No. J 
sandpaper, and then smoothed fine willii 
No. J paper. Then thin wdiite lead to a 
frc*e working consistency with turpentine, 
retaining only a wH»ak binder of oil in the 
pigment, ind apply two coats it to the 
surface. Give each coat plenty of time 


to harden (36 hours should suffice), after 
which sandpapering with No. paper 
had best be done. Ordinarily, upon two 
coats of while lead, the enamel nnish, as 
above detailed, may be successfully pro- 
duced. For the fine, rich enamel finish 
adapted to rare specimens of furniture 
and developed in the mansions of the 
multimillionaires, a more elaborate and 
complex process becomes necessary. 

Quick-Drying Enamel Colors. — En- 
amel colors which dry c^uickly, but re- 
main elastic so that applied on tin they 
will stand stamping without cracking off, 
can be produced as follows: 

In a closed stirrer or rolling cask place 
21.5 parts, by weight, of finely powaered 
pale French rosin, 24J parts, by weight, 
of Manila copal, as well as 35 parts, by 
weight, of denaturized spirit (95 per 
cent), causing the cask or the stirrer to 
rotate until all the gum has completely 
dissolved, which, according to the tem- 
perature of the room in which the .stirrer 
IS and the hardness of the gums, re- 
quires 24 to 48 hours. When the gums 
are entirely dissolved add to the mix- 
ture a solution of 21^ parts, by weight, 
of V^enicc oil turpentine in 0.025 parts, 
by weight, of denaturized spirit of 95 per 
cent, allow'ing the stirrer to run another 2 
to 3 hours. For the purpose of removing 
any impurities present or any uridis- 
solved rosin from the varnish, it is poured 
through a hair sieve or through a three- 
fold layer of Hue muslin (organdie) into 
suitable tin vessels or zinc-lined barrels 
for further clarification. After 10 to 14 
days the varnish is ready for u.se. IJy 
grinding this varnish with the corre- 
sponding dry pigments the dc.sircd 
shades of color may be obtained; but it 
is well to remark that chemically pure 
zinc white cannot be used with advan- 
tage because it thickens and loses its 
covering power. The grinding is best 
carried out twice on an ordinary funnel 
null. Following are some recipes: 

I. — Enamel White. — Lithopone, 2 
parts, by weight; white lead, purest, J 
part, by weight; varnish, 20 parts, by 
weight. 

II. — ^Enamel Black. — Ivory black, 2 

C arts, by weight; Paris blue, 0.01 part, 
y weight; varnish, 23 parts, by eight. 
Ill.-j-Pale Gray. — ^^Graphite, 2 parts, 
by weight; ultramarine, 0.01 part, by 
w’eight; lithopone, 40 parts, by weight; 
varnish, 100 parts, by weight. 

IV. — Dark Gray. — Graphite, 3 parts, 
by weight; ivory black, 2 parts, by weight; 
lithopone, 40 parts, by weight; varnish^ 
110 parts, bv weight. 
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V. — Chrome Yellow, Pale. — Chrome | 
fellow, 2 parts, by weight; lithopone, 2 j 
parts, bv weight; varnish, 40 parts, by 
weight; benzine, 1 J parts, by weight. 

VI. — Chrome Yellow, Dark. — Chrome 
yellow, dark, 2 parts, by weight; chrome 
orange, J part, oy weight; lithopone, 1 
part, by weight; varnish. 35 parts, by 
weight; benzine, 1 part, by weight. 

VII. — Pink, Pale. — Carmine, i part, 
by weight; lithopone, 15 parts, by weight; 
varnish, 40 parts, by weight; benzine, li 
parts, by w'eiglit. 

V'^III. — Pink, Dark. — Carmine, A part, 
by weight; Turkey red, 1 part, by weight; 
lithopone, 15 parts, by weight; varnish, 
40 parts, by weight. 

IX. — Turkey Red. — Turkey red, pale, 

2 parts, by weight; lithopone, 1 part, by 
weight; Turkey red, dark, 1 part, by weight; 
white lead, pure, i part, by weight; var- 
nish, 18 parts, by weight; benzine. J part, 
by weight. 

X. — Flesh Tint. — Chrome yellow, pale, 
lA parts, by weight; graphite, A part, by 
weight; lithopone, 1 5 parts, by weight; 
Turkey red, pale, 2 parts, by weight; 
varnish, 42 parts, by weight; benzine, J 
part, by w'eight. 

XI. — Carmine Red. — Lead sulphate, 

5 parts, by w'eight; 'Purkey red, pile, 6 
parts, by weight; carmine, IJ parts, by 
weight; orange minium, 3 parts, by 
weight; vermilion, 2 parts, by weight; 
varnish, 50 parts, by weight; benzine, lA 
parts, by weight. 

XII. -^Sky Blue. — Ultramarine, 5 parts, 
bv weight; lithopone, 5 parts, by weight; 
ultramarine green, 0.05 parts, by w'eight; 
varnish, 30 parts, by weight; benzine. 1 
part, by weight. 

XIII. — Ultramarine. — Ultra blue, 5 
parts, bv weight; varnish, 12 parts, by 
weight; benzine, ] part, by weight. 

XIV. — Violet. — Ultramarine, with red 
tinge, 10 parts, by weight; carmine, O.o 
pails, by weight; varnis’i. 25 parts, by 
weight. 

XV. — Azure. — Paris blue, 10 parts, by 
weight; lithopone, 100 parts, by weight; 
varnish, 300 parts, by weight. 

XVI. — Leaf Green. — Chrome green, 
pale, 5 parts, by weight; varnish, 25 parts, 
oy weight; benzine, J part, by weight. 

XVII. — Silk Green. — Silk green, 10 
parts, by weight; chrome yellow, pale, i 

art, by wei^t; lead sulphate, 5 part.s, 
y weight; varnish, 30 parts, by weight; 
benzine, i part, by weight. 

XVIII. — Brown. — English red, 10 
parts, by weight; ocher» light, 3 parts, by 


weight; varnish, 30 parts, by weight; 
benzine, J part, by weight. 

XIX. — Ocher. — French ocher. 10 parts, 
by weight; chrunie yellow', dnrk, J part, 
by weight; varmsli, 30 parts, by weight; 
benzine, A part, hy weigiit. 

XX. — Chocolate. — ('in her, 10 parts, by 
weight; Florentine lake, ’ fiart, by weight: 
varnish, 25 parts, by weight; benzine, J 
part, by weight. 

XXI. — Terra Cotta. — Chrome yellow^, 
pale, 10 parts, by weiglit; Turkey red, 
dark, 3 parts, by weight; varnish, 35 
parts, by weight. 

XXII. — Olive, Greenish. — French 
ocher, 5 parts, by weight; Paris blue, J 
part, by weight; graphite, A part, b\ 
weight; varnish, 25 parts, by weight; 
lithopone, 5 parts, by weight. 

XXIII . — Oli ve , Brownish . — Chrome 
orange, 5 parts, by weight; Paris blue. 2 
arts, by weight; lead sulphate, 10 parts, 
y weight; English red, 1 part, by weight- 
varnish, 40 parts, by weight; benzine. 
parts, by weight. 

X XI W. — Olive, Reddish. — T urkey red, 
dark, 75 parts, by weight; sap green, 75 
parts, by weight; ocher, pale, 5 parts, by 
weight; varnish, 300 parts, by weight; 
benzine. IJ parts, by w'eight. 

ENGRAVERS' VARNISHES. 

In copper-plate engraving the plate 
must be covered with a oark-coiored 
coating which, though entirely unaffected 
by the etching fluid, must he soft enough 
to allow the finest lines to be drawn with 
the needle and must al.so be susceptible 
of complete and easy removal when the 
etching is finished. Varnishes which 
possess these properties are called “etch- 
ing grounds.* They are made accord- 
ing to various formulas, but in all cases 
the principal ingredient is asphalt, of 
whicn only the best natural varieties are 
suitable for this purpose. Another com- 
mon ingredient is beeswax, or tallow. 

Etching grounds are usually made in 
small quantities, at a single operation, by 
melting and .stirring the solid ingredients 
together and allow'ing the mass to cool 
in thin sheets, wh‘?h are then dissolved 
in oil of turpentine. The plate is coated 
uniformly with this varnish through 
which the engraver’s tool readily pene- 
trates, laying bare the metal beneath. 
After the lines thus drawn have been 
etched by immersing the pifttc in acid, 
the varnish is washed off with oil ol 
tu^entine. 

The following formulas for etching 
grounds have been eyfr'^nsively used by 
engravers: 
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I II III IV 

Yellow wax 50 30 110 40 parts 


Syrian asphalt. . .iSO 20 25 40 parts 

Rosin 20 parts 

Ainl)f‘r 2G .. parts 

Mastic 25 25 25 . . parts 

I'ullow 2 parts 

Bergiinily pitch 10 parts 

FLOOR VARNISHES. 

I. — Manila copal, spirit- 

soluble 12 parts 

Ruby shellac, pow- 

dcretl 62 parts 

Venice, turpentine. . . 12 parts 

Spirit, 90 per cent .... 250 parts 


The materials arc dis.solved cold in a 
covered vat with constant stirring, or 
better still, in a stirring machine, and 
filtered. For the pale .shades take light 
ocher,- for dark ones, Am berg earth, 
which arc well ground with the varnish 
ku a paint mill. 

II. — Shellac, A C leaf, 1.2 parts; san- 
arac, 8 parts; Manila copal, 2 parts; 
osin, 5 parts; castor or linoleic acid or 
Wood oil acid, 1.50 parts; spirit (96 per 
cent), 65 parts. 

French Varnish. — So-called French 
varnish is made by dissolving 1 part of 
bleached or orange shellac in 5 parts of 
alcohol, the solution being allowed to 
maud and the clear portion tlien being de- 
canted. The varnish may be colored by 
inaterial.s which are soluble in alcohol. 

For red, use 1 part'of eosin to 49 parts 
of the bleached shellac solution. For 
blue, u.se 1 part of aniline blue to 24 
parts of the bleached shellac solution, ns 
the orange shellac solution would impart 
a greenisli cast. For green, use 1 part of 
aniline green (brilliant green) to 49 parts 
of the orange shellac solution. For yel- 
low, use either 2 parts of extract of tur- 
meric or 1 part of gamboge to 24 parts of 
the solution, or I part of aniline yellow 
to 49 parts of the solution. For golden 
yellow, u.se 2 parts of gamboge and 1 
part of dragon’s blood to 47 parts of the 
orange shellac solution. The gamboge 
and dragon’s blood should be dissolved 
• first ill a little alcohol. 

Golden Varnishes. — 

1. — Powdered benzoin. . 1 part 

Alcohol enough to make 10 parts. 
Pure saffron, roughly broken up, 
about 6 threads to the ounce. 

Macerate 3 days and filter.^ Vary the 
miantity of saffron according to the 
shade clesired. Mastic and juniper gum 
may be added to this varnish if a heavier 
body is desired. 


II. — Benzoin, juniper gum gum mas 
tic. equal parts. 

Dissolve the gums in 9 times their 
weight of alcohol (varied more or less 
according to the consistency wanted), 
and color to the desired shade with 
threads of pure saffron. This varnish is 
very brilliant and dries at once. 

India -Rubber Varnishes. — I . — Dis.solv€ 
10 pounds of India rubber in a mix- 
ture of 10 pounds of turpentine and 20 
pounds of petroleum by treating same 
on a water bath. When the solution is 
completed add 45 pounds of drying oil 
and 5 pounds of lampblack and mix 
thorouglily. 

II. — Dissolve 7 pounds of India rub- 
ber in 25 pounds of oil of turpentine. By 
continued heating dissolve 14 pounds of 
rosin in the mixture. Color while hot 
with 3 pounds of lampblack. 


Inlay Varnish. — 

Ozokerite 17 parts 

Carnuuba wax S parts 

Turpentine oil 15 parts 


Melt the ozokerite and Carnauba wax. 
then stir in the turpentine oil. Thu 
varnish is applied like a polish and im 
parts to the wood a dark natural color 
and a dull luster. 

Japanning Tin. — The first thing to be 
done wlieii a vessel is to be japanned* is 
to free it from all grease and oil, by nib- 
bing it with turpentine. Should tne oil, 
however, be lin.seed, it may be allowed to 
reinuiii on the \(\ssel, w hich must in that 
ca.se be put in an oven and heated till 
the oil becomes quite hard. 

After the.se preliminaries, a paint of 
the sliMile desired, ground in linseed oil, 
is applied. For brown, umber may be 
iiscu. 

Wlien the paint has been satisfactorily 
applied it should be hardened by heat- 
ing, and then smoothed down by rubbing 
with ground pumice stone applied gently 
by means of a piece of felt mcisteiied 
with water. To be done well, this re- 
quires care and patience, and, it might 
be added, some experience. 

The vessel i.s next coated witfc var 
nish, made by the following formula: 


Turpentine spirit .... 8 ounces 

Oil of lavender 6 ounce.s 

Camphor 1 drachm 

Bruised copul 2 oumes 


Perhaps some other good varnish 
would give equally satisfactory results. 

After this the vessel is put in an oven 
and heated to as high a temperature ns it 
will bear without causing the \ arnish to 
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blister or run. When the varnish has 
become hard, the vessel is taken out and 
another coat is put on, which is submitted 
to heat as before. This process mAy be 
repeated till the judgment of the opera- 
tor tells him that it is no longer advisable. 

Some operators mix the coloring mat- 
ter directly wdth the varnish; when this is 
done, care should be taken that the pig- 
ment is first reduced to an impalpable 
powder, and then thoroughly mixed with 
the liquid. 

LABEL VARNISHES. 

I.— Sandnrac 3 ounces av. 

Mastic J ounce av. 

Venice turpentine 1.50 grains 
Alcohol 1(1 nuidounces 

Macerate with repeated stirring until 
solution is effected, and then filter. 

"J'he paper labels .'ire first sized vrith 
diluted mucilage, then dried, and then 
coated with this viirnish. If the labels 
have been written with water-soluble 
inks or color, they are first coated with 2 
coats of collodion, and then varnished. 

II — The varnished labels of stock ves- 
sels often suffer damage from the spilling 
of the contents and tlic dripping after 
much pouring. 

Formalin gelatin is capable of with- 
standing the baneful influence of ether, 
benzine, water, spirit oi . Oic oil, and 
most substances. The following method 
of applying the preservative is recom- 
mended: llaving thoroughly cleaned 
the surface of the vessel, paste the label 
on and alloAV it to dry well. Give it a 
coat of thin collodion to protect the 
letters from being dissolve*! <»nt or caused 
to run, then aTtcr a few minutes paint 
over it a coat of gelatin warmed to 
fiuidity — 5 to 25 — being careful to ct)ver 
ill all the edges. Just before it solidifies 
go over it with a tuft of eotton dippetl 
into a 40 per cent formalin solulion. It 
iSoon dries and bccome.s as glo.ssy a.s 
varnish, and may be coat^ il again and 
again without danger of impairing the 
clear white of the label or decrea.siiig its 
transparency. 

Leather Varnishes. — I. — An excellent 
varnish for leather can be made from the 
following recipe: Heat 400 pounds of 
boiled oil to 212® F., and add little by 
little 2 pounds of bichromate of potash, 
keeping the same temperature. The 
addition of the bichromate should take 
about 15 minutes. Raise to 310° F.. 
and add gradually during 1 hour at that 
temperature, 40 pounds Prussian blue. 
Heat for 3 hours more, gradually raising 
to 482° to 572° ¥•» with constant stirring. 


Ill the meantime, heat together at 392° 
F., for i an hour, 25 pounds linseed oil. 
35 pounds copal, 75 pounds turpentine, 
ana 7 pounds ceresiiie. Mix the two 
varnishes, and dilute, if necessary, when 
cold with turpentine. The varnish should 
require to be warmed for easy application 
with the brush. 

II. — Caoutchouc, 1 part; petroleum, 
1 part; carbon bisulphide, 1 part; 
shellac, 4 parts; bone black, 2 piirts; 
alcohol, 20 parts. Fir.st the caoutchouc 
is brought together with carbon bisul- 
phide in a well-closed bottle and stood 
aside for a few days. As soon as the 
caoutchouc is soaked add the petruleura 
and the alcohol, then the finely powdered 
shellac, and heat to about 125° F When 
the liquid appears pretty clear, which 
indicates the solution of all substances, 
the bone black is added by shaking 
thoroughly and the varnish is at once 
filled in bottles which are well closed. 
This pouch composition excels in drying 
quickly and produces upon the leather a 
smooth, deep black coating, which pos- 
se.sses a certain elasticity. 

METAL VARNISHES. 

The purpose of these varnishes is to 
protect the metals from oxidation and to 
render them glossy. 

Aluminum Varnish. — The following is 
a process giving a special varnish for 
aluminum, but it may also be employed 
for other metaks, giving a coating unal- 
terable and in*lestrurtil)le by water or 
atmospheric influences: Dissolve, prefer- 
ably in an enameled vessel, 10 parts, by 
weight, of gum lac in 30 parts of liquid 
ammonia. Heat on the water bath for 
about 1 hour and cool. The aluminum 
to bo covered with tJiis varnish is care- 
fully cleaned in potash, and, having 
applied the varnish, the article is placed 
in a stove, where it i.s heated, during a 
certain time, at a suitable temperature 
(about 1002° F.). 

Brass Varnishes Imitating Gold. — I. — 
An exeellent gold varnish for brass ob- 
jects, surgical or optical instruments, 
etc., is prepared as follows: Gum lae, in 
grains, pulverized, 30 parts; dragon’s 
blood, 1 part; red sanders wood, 1 part; 
pounded glass, 10 parts; strong alcohol, 
(>00 parts; after sufficient maceration, 
filter. The powdered glass simply serves 
for accelerating the dissolving, by inter- 
posing between the particles of gum lac 
and opal. 

II. — Reduce to powder, 160 parts, by 
weight, of turmeric of best quality, and 
pour over it 2 parts, by weight, of saffron 



726 


VARNISHES 


and 1.700 parts, by weight, of spirit; 
digest in a warm place 24 hours, and 
filter. Next dissolve 80 parts, by weight, 
of dragon’s blood; 80 parts, by weight, of 
sandarac; 80 parts, by weight, of eleuii 
gum; 50 parts, by weight, of gamboge; 70 
parts, by w'eijjlit, of seedlac. Mix these 
substances with 250 parts, by weight, of 
crushed glass, place tnein in a flask, and 
pour over this mixture the alcohol colored 
as above described. Assist the solution by 
means of a sand or water bath, and filter 
at the close of the operation. This is a 
fine varnish for brass scientific instru- 
ments. 

Bronze Varnishes. — I. — The follow- 
ing process yields a top varnish for 
bronze goods and other metallic ware in 
the most varying shades, the varnish ex- 
celling, besides, in high gloss and dur- 
ability. Fill in a bottle, pale shellac, 
best quality, 40 parts, by weight; pow- 
dered Florentine lake, 12 parts, by 
weight, gamboge, 30 parts, by weight; 
dragon’s blood, also powdered, 6 parts, 
by weijjht; and add 400 parts, by weight, 
of spirit of wine. This mixture is al- 
lowed to dissolve, the best way being to 
heat the bottle on the water bath until the 
boiling point of water is almost reached, 
shaking from time to time until all is 
dissolved. Upon cooling, decant the 
liquid, which constitutes a varnish of 
dark-red coloi, from any sediment that 
may be present. In a^second bottle dis- 
solve in the same manner 24 parts, by 
weight, of gamboge in 400 parts, by 
weight, of spirit of wine, from which will 
result a varnish of golden-yellow tint. 
According to the hue desired, mix the 
red variiLsh wdth the yellow variety, pro- 
ducing in this way any shade from the 
deepest red to the color of gold. If re- 
quired, dilute with spirit of wine. The 
application of the varnish should be con- 
ducted as usual, that is, the article should 
be slightly warm, it being necessary to 
adhere strictly to a certain temperature, 
which can be easily determined by trials 
and maintained by experience. In order 
to give this varnish a pale-yellow to 
greenish-yellow tone, mix 10 drops of 
picric acid with about 3 parts, by weight, 
of spirit of wine, and add to a small 
quantity of the varnish some of this mix- 
ture until the desired shade has been 
reached. Picric acid is poisonous, and 
the keeping of varnish mixed with this 
acid in a closed bottle is not advisable, 
because there is danger of an explosion. 
Therefore, it is best to prepare only so 
much varnish at one time as is necessary 
lor the immediate purpose. 


Brown Varnish. — An excellent a. id 
quickly drying brown varnish fci metals 
is made by dissolving 20 ounces of gum 
kino and 5 ounces of gum benjamin in 60 
ounces of the best cold alcohol ; 20 ounces 
of common shellac and 2 ounces of thick 
turpentine in 36 ounces ^f alcohol also 
give a very good varnish. If the brown 
is to have a reddish tint, dissolve 50 
ounces of ruby shellac, 5 ounces balsam 
of copaiba, and 2 to 5 ounces of aniline 
brown, with or without J to 1 ounce of 
aniline violet, in 150 ounces of alcohol. 

Copper Varnishes. — These two are for 
polished objects: 

I. — One hundred and ten parts of 
sandarac and 30 parts of rosin, aissolved 
ill sufficient quantity of alcohol; 5 parts 
of glycerine are to be added. 


II. — Sandarac 10 parts 

Rosin 3 parts 

Glycerine i part 

A I I 1 rr* • A 


Alcohol, a suilicient quantity. 
Dissolve the two rosins in sufficient 
alcohol and add the glycerine. 

Decorative Metal Varnishes. — 


I II III IV 

Per Per Per Per 

Cent Cent Cent Cent 

Seed lac 11.5 

Amber 7.6 .. .. 13.5 

Gamboge. ..7.6 
Dragon’s 

blood 0.18 

Saffron 0.16 

Sandarac.... 11.2 15.9 16.6 

Mastic 6.5 14.0 3.4 

Elemi 3.3 

Venice tur- 
pentine 1.0 3.4 

Camphor 1.5 

Aloe 7.0 

Alcohol 72.96 77.5 66.1 63.2 


As will be seen, only natural colors are 
used. The so-called “gold lacquer” is 
composed as follows: Sandarac, 6.25 
Darts; mastic, 3 parts; shellac, 12.5 parts; 
Venice turpentine, 2.5 parts; aloe, 0.75 
parts; gamboge, 3 parts; alcohol, 72 
parts. The solution is filtered. Ap- 
plied in a thin coating this varnish shows 
a handsome golden snade. Other metal 
varnishes have the following composi- 


tion: 

V VI VII 

Per Per Per 

Cent Cent Cent 

Shellac 17.5 .. 18.0 

Yellow acaroid gum. . 13. 1 25.0 

Manila 8.0 9.0 

Alcohol 69.4 67.0 63.0 
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Gold Varnish. — I. — A good gold var 
nish for coating moldings which pro- 
duces great brilliancy is prepared as 
follows: Dissolve 3 pounds of shellac in 
30 quarts of alcohol, 5 pounds of mas- 
tic in 5 cjuarts of alcohol, 3 pounds of 
sandarac in 5 quarts of alcohol, 5 pounds 
of gamboge in 5 quarts of alcohol, 1 pound 
of dragorrs blood in 1 quart of alcohol, 
3 pounds of saunders hi 5 quarts of alco- 
hol, 3 pounds of turpentine in 3 quarts 
of alcohol. After all the ingredients have 
been dissolved separately in the given 
quantity of absolute alcohol and filten'd, 
tiie solutions are mixed at a moderate 
heat. 

II. — A varnisk which will give a 
splendid luster, and any gold color from 
deep red to golden yellow, is prepared by 
taking 50 ounces pale shellac, 15 pounds 
I’lorentine lake (precipitated from coclii- 
neaL or redwood decoction by alum onto 
strach, kaolin, or gypsum), 25 ounces of 
sandalwood, and 8 ounces of dragon’s 
blood. These in fine powder are dis- 
solved on the water batii, in 500 ounces 
rectiti^d spirit. The spirit must boil 
and remain, with occasional shaking, for 
2 to 3 hours on the bath. Then cool and 
decant. In the meantime heat in an- 
other flask on the bath 30 ounces of 
gamboge in 500 ounces of the same spirit. 
The two liquids are mixed until the right 
color needed for the particular purpose 
in hand is obtained. Dilute with spirit 
if too thick. The addition of a little 

C icric acid gives a greenish-yellow bronze 
ut makes the varnish very liable to ex- 
plode. These varnishes are applied to 
ently warmed surfaces with a soft 
ristie brush. 

Gold Varnish for Tin. — This is obtained 
in the following manner: Spread out 5 
parts, by weight, of finely powdered 
crystallized copper acetate in a warm 
spot, allowing it to lie for some time; tlien 
grind the powder, which will have ac- 
quired a light-brown s! adc, with oil of 
turpentine and add, with stirring, 15 
arts, by weight, of fat copal varnish 
eated to 140° F. When the copper 
acetate has dissolved (in about J hour), 
the mass is filled in a bottle and allowed 
to stand warm, for several days, shaking 
frequently. The gold varnish is then 
ready for use. Coat the articles uni- 
formly with it, and heat in a drying 
chamoer, whereupon, according to the 
degree of tcniperature, varying colora- 
tions are obtained, changing from green 
to yellow, then golden yellow, and finally 
orange to brown. When good copal vap« 
Dish IS employed, the varnish will adhero 


very firmly, so that the article can be 
pressed without damage. 

MODERN VARNISH MAKING. 

Like most commodities there is a great 
difference in the composition of present 
day varnishes as compared with those of 
several years bock. While linseed oil is 
still used in making various types of 
varnishes it has been superseded mostly 
by the now well known China Wood Oil 
or often known as Tung Oil. It could 
be stated without exaggeration that at 
least 809o of the varnish made consists 
mostly of China Wood Oil as the type of 
oil used. 

Likewise a great change has taken 
place in the solid materials used for dur- 
ing the past the gums and resins used 
chiefly were those natural gums such as 
Copals, Manillas, Damars, Elemis, etc., 
while the cheaper varnishes today use as 
the base Rosin Ester, a resin produced 
by nature but chemically treated so that 
it is called an artificial resin. Most cheap 
varnishes and a few medium grade are 
made with the use of this gum as the 
solid material and in a few instances 
other natural gums are incorporated 
with this gum to produce varnishes giv- 
ing various results. 

The greatest improvement perhaps is 
found in the varnishes that are made, 
using a synthetic resin of the Amberol 
type as the solid content. Amberol is 
today too well known as a leading syn- 
thetic resin to make it necessary to 
describe it. We might state that this 
resin will enable a varnish maker to pro- 
duce a varnish with all around qualities 
such as hardness, waterproof ness, dura- 
bility, etc., something that has never 
quite been accomplished with the use of 
natural gums. In addition it has been 
found that certain varnishes, properly 
made with the use of Amberol will pro- 
duce a film that will dry dust free in less 
than two hours and hard in less than 
five hours. These varnishes are well 
named “Four Hour Varnishes” and are 
exceedingly popular today. 

Since there are an endless number of 
varnish formulas for every conceivable 
purpose it would be Impossible to oc- 
cupy space with a complete list of them 
but it will suffice to give the formulas 
for those most commonly required and ' 
out of these various kinds can be ex- 
perimented with and produced. It migb' 
be well to also state that making varnish 
has always been considered as requiring 
great skill. Science and Chemistry has 
accounted for many of the seeming 
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phenomena in the past, yet even trained 
varnish Chemists will still acknowledge 
that the varnish making is somewhat of 
an art even though careful scientific 
principles laid down are followed. The 
manipulation of the cooking of the resins, 
heating of oils, etc., still remains some- 
thing of an art and therefore experience 
and continual experimentation is of un- 
estimated value. 

There is always danger of a fire since 
the fumes are highly inflammable and it 
is always customary "for the varnish maker 
to have several heavy burlap sacks which 
are wet, handy so he can put them over 
the flame and smother a fire. Carbon 
Tetachloride in hermetically sealed bulbs 
is now obtainable from dealers and these 
can be thrown at the fire also. Do not 
try to put out a varnish fire with a soda 
and acid extinguisher or with water for 
they will both spread the flames. 

NOTES ON VARNISH MAKING. 

Batches of varnish are usually pre- 
pared taking one hundred pounds of 
gum or resin as the solid material and 
from twenty to fifty gallons of oil as the 
cooking medium. In other words it is 
hardly profitable or worth while to go 
to the expense and bother of cooking 
varnish in less quantities than this. 

Copper kettles are usually used and 
will last for a long time if properly used. 

It is the custom among the large 
varnish makers to make, up three or four 
standard varnishes out of the natural 
gums such as Manilla, Kauri, Damars, 
etc., and by intermixing these various 
types can produce almost an endless 
variety of finishing varnishes. For in- 
stance it is known that the varnishes 
made from the use of Kauri Gum will 
produce tough films and out of these 
are made our Spa^ Varnishes. Manilla 
gums produce softer and more brittle 
varnishes and by a system of mixing 
certain proportions together a varnish of 
aimost any strength or durability can 
be obtained. 

A Varnish firm advertising a dozen or 
more different grades of varnish may 
only make two or three grades but label 
them differently and as a rule the pub- 
lic and even professional painters and 
decorators cannot tell the difference. 

However, most of the reliable con- 
cerns mix up various batches to get the 
type of material they dcsife. 

One must not, however, mix the var- 
nishes made from the natural gums with 
those made from synthetic resins such 
ti Amberol and otMrs for he wUl find 


that they will not mix together properly 
and if he tries it he will get into trouble. 

Varnish cooking is an art. The for- 
mulas given in this book will not make it 
entirely possible for one to properly cook 
a batch of varnish for the experienced 
and expert varnish maker knows exactly 
how hot to have his fire, how long to 
cook the varnish, how rapidly he must 
reach the top heats, etc., and it is these 
important things that will make or break 
the varnish. To the beginner we suggest 
he make up very small batches at first 
and carefully time his cooking, taking 
temperatures with a thermometer very 
often and keep close watch of everything 
he does so that he can repeat the job 
if the varnish proves to be a good one. 
This must be emphasized so that the in- 
experienced one will not be disappointed 
at his results. 

There are of course many formulas for 
making many kinds of varnishes. Often- 
times, however, the same formula is used 
in producing a varnish that is sold under 
a variety of names and for a variety of 
purposes. Some varnish manufacturers 
who may not be over scrupulous will 
make a varnish using 150 pounds of 
Rosin Ester Gum to 400 pounds of China 
Wood Oil, cook it, add tne thinners and 
driers and label it as Floor Varnish, In- 
terior Varnish, Spar Varnish and what 
not. And of course the buying public 
seldom knows the difference. It is need- 
less to say that there is a great difference. 

Floor Varnishes Using Synthetic 
Resin (Amberol, Bakelite or Durez). — 

Amberol F-7 45 lbs. 

China Wood 011 10 gallons 

Heavy Bodied Linseed 

Oil \yz gallons 

Lead Resinate 5 lbs. 

Liquid Cobalt Resinate 1 pint 

Liquid Manganese Res- 
inate % pint 

Thinners 22 gallons 

The Amberol and China Wood Oil are 
heated together in a varnish kettle to 540 
degrees F. The beat is held there for a 
few minutes. A drop of this melted 
material should be put on a glass and 
when it strings to about 7 inches before 
breaking (must string to a fine thread) 
add the Lead Resinate and Linseed Oil. 
Then cool the mixture to 450 degrees P. 
and reduce with the Thinners, which 
should consist of Mineral Spirits. Then 
add the driers. This varnisn should dry 
dust free in about one hour and one 
half, while it ought to be hard in five 
hours, if properly prepared. 
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Interior Varnish. — 

Amberol B S 1 45 lbs. 

China Wood Oil 11 galloiid 

Heavy Bodied Linseed 

Oil 1 gallon 

Lead Resinate . . . 2^4 lbs. 

Liquid Cobalt Drier . 1 pint 
Liquid Manganese 

Drier Va pint 

Thinners 18 gallons 

Prepare in much the same way as 

Floor Varnish, only add heat Wood Oil 
up with y 2 of the amount of Amberol 
called for in formula, up to temperature 
or 565° F. Hold for a string as de- 
scribed above. Then add the Linseed 
Oil, remainder of Amberol and Lead 
Resinate. Hold at 450 degrees F. for a 
few minutes until all of the remaining 
Vmberol is taken up. Then drop tem- 
perature few degrees and add Thinners. 
This varnish has about the same drying 
qualities as the Floor Varnish. 

Old Fashioned Hard Gum Kauri 
Varnish. — 

100 pounds Kauri Gum 
15 gallons Linseed Oil 
5 gallons Turpentine 
15 gallons substitute turpentine 
1 quart liquid drier 

Melt resin thoroughly in linseed oil. 
Temperature will run around 500 de- 
grees F. although a certain temperature 
is not the desirable point. With the 
stirring rud one can feel when the resin 
is all melted. This usually requires from 
% of an houi to IVa hours depending 
upon the kind of oil, quality and amount 
of both oil and gums. After the resin 
has been cooked and is melted thor- 
oughly in the oil it is cooled down to 
admit the reduction with turpentine and 
thinner, also to add the drier. 


Spar Varnish. — No doubt but the most 
common and best spar varnishes are to- 
day made from the synt.ietic resins such 
as Amberol which is used in other for- 
mulas. The following formula will give 
an idea to work from, the combination 
being a tried and proven spai varnish* 


Amb.rol F-7 

China Wood Oil 

Heavy Bodied Linseed 

Oil 

Lead Resinate 

Turpentine 

Varnolene 

Liquid Cobalt Drier 
Liquid Manganese Drier 


50 pounds 
18 gallons 

4 gallons 
6 pounds 

5 gallons 
35 gallons 

3 pints 
2 pints 


The Wood Oil and Amberol is heated 
to 565 degrees F. and it is held there for 
string on glass to nine or ten inches. 
The Lead Resinate and Linseed Oil are 
then added. The mixture is then cooled 
to about 460 degrees F. when the thin- 
ners and driers are added. 

Experimentation with different kinds 
of resins and gums mixed with different 
proportions of linseed and china wood 
oil must be made to determine the re- 
sults desired as only practice will enable 
one to produce the material required. 
Let it be remembered that Varnish 
Cooking is an art, not simply a mix- 
ing and heating process. It is impor- 
tant to know that varnishes made with 
natural gums as the solid content and 
cooked with different proportions of oils 
and thinners can be mixea together after 
they are made, to obtain different kinds 
of finished varnishes. As an example: 
Oftentimes a copal varnish will be mixed 
together with a Kauri Varnish to prO' 
duce a varnish having certain working 
qualities which a painter or manufac- 
turer desires. For this reason many 
manufacturers make only three or four 
varnishes in the kettles and by inter- 
mixing these obtain various kinds of 
products, suitable for a variety of pur- 
poses. 

Architectural Oil and Varnish Stains 
— It is very simple to make up a varnish 
stain or an oil stain. In the case of a 
variii''h stain a given proportion of 
strong tinting color ground in oil is 
added to a gallon of varnish and ad- 
ditional dryer is also added. In making 
oil stains merely add a certain amount of 
color ground in oil to a gallon of linseed 
oil, also a given amount of dryer and 
V. M. & P. Naptha. 

Varnish Stains. — Walnut Varnish 
Stain. Add )2 ounces of Burnt Umber» 
ground in oil to each gallon of quick 
drying varnish. If it dries too slow add 
a little turpentine or V. M. & P. Nap- 
tha. 

Oak Varnish Stain. Add 15 ounces of 
ochre in oil to each gallon of quick dry* 
ing varnish. 

Mahogany Varnish Stain. Add 6 
ounces of Venetian Red in Oil, also 7 
ounces Burnt Sienna in Oil, to gallon 
varnisli. 

Green Varnish Stain. Add 15 ounces 
Chrome Green to one gallon quick drying 
varnish. 

Cherry Varnish Stain. Add 6 ounces 
French Ochre and 8 ounces Burnt 
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Sienna to one gallon quick drying var- 
nish. 

The above suggestions will enable the 
beginner to make up almost any color 
after experimentation. 

Oil Stains are made in somewhat the 
same manner except that it is advisable 
to add about Va pint of good liquid 
dryer to each gallon of varnish. It may 
also be necessary to thin somewhat with 
V. M. & P. Naptha. 

Shellac Vamishes.—Thcrc are various 
grades of Pure Shellac and during the 
last few years no product has been more 
misrepresented than Pure Shellac. The 
Government now refuses to allow any 
dealer to adulterate Pure White Shellac 
and still label it “Pure Shellac*' and a 
penalty is carried with this ruling so that 
today, one purchasing Pure Shellac on 
the open market and labeled thus, Is al- 
most certain to get the genuine article. 

Pure Shellac can be obtained in either 
White or Orange and ranges in a variety 
of cuts from 8 pounds to a gallon of al- 
cohol to 5 pounds in a gallon. Factories 
usually purchase it four pounds to a gal- 
lon and perhaps most cutters use this 
amount as standard. For many pur- 
poses in architectural work or for finish- 
ing hard wood floors, Pure Shellac has 
never been equalled. 

There are many products on the mar- 
ket sold as “Shellac Substitutes" and 
some have quite a wide sale for cheap 
work, where the cost of using Pure Shel- 
lac is not allowed but no substitute has 
yet ever measured up to the quality and 
working conditions of the genuine article. 
Loud claims are made for various prod- 
ucts some being copals in solution, Kst('. 
Gums and various synthetic resins and 
are often offered at around one half llic 
price of the Pure Shellac. For an under 
coat under a varnish surface it kiu)ws 
no equal and is still widely used in tins 
respect. 

Varnish for Playing Cards. — 

56 pounds gum elemi 
4 gallons methylated spirit 

Varnish (Bright) for Ship’s Use. — 

Pale rosin 168 pound.<i 

Rosin oil 262 pounds 

Rosin spirit 42 pounds 

Sweat rosin at 800® F- for four hours; 

add oil and continue boiling for one 
hour. Take from the fire and cool down 
to 200® F. and carefully add the spirit, 
well stirring in. Rectified or crude rosin 
spirit, according to price. 


PETROLATUM STAIRS, TO REMOVE 
FRpM CLOTHING: 

See Cleaning Preparations and Meth* 
ods. 

VASOLIMENTUM. 

This unguent is of two kinds, liquid 
and serni-solid. The former is prepared 
by mixing 500 parts of olein, 250 |larts of 
alcoholic ammonia, and 1,000 parts of liq- 
uid paraffine, the whole being warmed 
until completely dissolved, and any loss 
in weight made up by addition of spirit. 
The semi-solid preparation is mnoe of 
the same ingredients, except the paraffine 
salve is substituted for the liquid. The 
product is used as a basis for ointment? 
Ill pl.ioe of yavsogene, and can be in- 
corporated with a number of medica- 
ments. such as 10 per cent of naphthol, 
20 per c<'nt of giiaiacol, 25 per cent of 
jumper tar, .> per cent of tniol, 6 per 
cent of iodine, 5 per cent of creosote, 10 
P‘*r cent of ichthyol, 5 per cent of creolm 
2 per cent of menthol, etc. 

VAT ENAMELS AND VARNISHES: 

See Varnishes. 

VEGETABLES, TESTS FOR CANNED r 

See Foods. 

VEGETABLE PARCHMENT: 

See rarehment. 

VICHY: 

See Waters. 

ViCHY SALT: 

See Salts (Effervescent). 


Veterinary Formulas 

FOR BIRDS: 

Asthma ia Canaries. — 

Tincture eapsicum. . . 5 drachms 

Spirits chloroform . . 90 imninis 
Iron citrate, soluble. . 45 grains 

Fennel water 31 ounces 

Give a few drops on lump of sugar in 
the tmge once daily. 

Colas. — 

Tincture ferri per- 

chlorid** 1 drachm 

AcicJ hydrochloric, dil. t drachm 

Glycerine 11 drachms 

Aqua camphor, n. s . . 1 ounce 

Use 3 to G drops in drinking water. 
Ointment for Healing. — 

Peru balsam 60 grains 

Cola cream 1 ounce 

Apply. 
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Constipation in Birds. — I Antiseptic Wash for Cage Birda. — 


F..E. senna 2 drachms 

Syrup manna 1 ounce 

Fenhel water, q. s. . . . 4 ounces 


Give a few drops on sugar in cage 
once daily. 

Diarrhoea. — 

Tincture iron chloride 2 drachms 

Paregoric 2 drachms 

Caraway water 3i ounces 

Give few drops on lump of «’igar on''e 
daily. 


Mockiiig-Bird Food. — 

Crackers 8 ounces 

Corn 9 ounces 

Rice 2 ounces 

Hemp seed I ounce 

Capsicum 10 grains 

Mix an<! rcdiH-e to a coarse f>owder. 

Foods for Red Birds. — 

SunflowcT sccmI .... 8 oiiiic*es 

ife-rrip ^ced .10 ounc-es 

(Canary se rd 10 ejuners 

Crac-k<*<J wlifjil H oiiiicTS 

Ijiishellc-d nn‘ 0 oiir»c*« s 


Mix and gn/id tc; a coarsi powde-r. 

Canary-Bird Food. — 

Yolk of egg rdry) 2 oiincr s 

Poppy liracis f[)ow- 

clcrcd) . . I ounr<* 

Cuttlcdish hone ([>ow- 

dereeij I oiiri<<* 

Sugar .... 2 ouri«<*s 

Powdered cracjkcr.i .. H ounees 

Bird Tonic. — 

Powderc’d capsicum. . 20 grains 
Powdered gentian. .. . I drac lnn 

Ferri peroxide ^ ouii< e 

Powdered sugar. ... j ounce 

Syrup, cj. s. 

Put a piece size of pea i.; rage daily. 


Tonic.— 

I. — Tincture cinchona. . . } ilrachm 

Tincture iron 2 drops 

Glycerine 1 draclim 

Caraway water 1 ounce 

Put a few dro^s on lump of sugar in 
cage daily. 

n — Compound tincture 

cinchona 2 drachms 

Compound tincture 

gentian 2 drachms 

Syrup orange 1 ounce 

Simple elixir 2} ounces 

Put a few drops on lump of sugar in 


the cage daily. 


Chinosol, F 2 drachms 

Sugar (burnt) 20 minims 

Aqua cinnamon 4 ounces 

Aqua 20 ounces 

Add 1 or 2 teaspoonfuls to the bath 
water and allow the birds to use it, when 
it will quickly destroy all parasites or 
germs in the feathers. To tvash out the 
cages, use a mixture of 1 tablespoonful 
in a pint of hot water. 

Mixed Bird Seed. — 

Sicily canary 10 ounces 

German rape 2 ounces 

Russian hemp 1 ounce 

German millet 3 ounces 

FOR HORSES AND CATTLE: 

Blistering. — Tincture cantharides. 1 
ounce; camphorated oil, J ounce. Apply 
a portion with friction 3 times a day un- 
til a blister shows. As it subsides apply 
again. 

Horse -Colic Remedy. — I.-— In making 
u liors<‘-colic remedy containing tincture 
fif opium, ctlicr and chloroform, to be 
given in fablcspoonfui doses, apportion 
lii4‘ iiigrcMliiuits about equally, and mix 
the do^<' with a pint of water. 

( >1 lH‘r formulas are: 

II. Clilorofonn anodyne 1 ounce 
5)>irii, of nitrous 

Hlicr 2 ounces 

l.insc od oil 13 ounces 

Give ill OIK* ilosc and repeat in an hour 
if ne^*<*s.s;iry. 

Condition Powders. — I. — Sulphur, 2 
l><>iiiids; Cliiiihi'r salts, I pound; black 
aid i moll y, h fionntl; powdered blood- 
root, 4 ounces; c’ofiperiis, J pound; rosin, 
i pound, Telit In. 2 outiecs; Saltpeter. 

\ pound. IN»vvd(*r umi mix well. 

11. — Genlinri. 4 ounces; pota.Hsiurn ni- 
trate, I oiiriee; .sidpliiir, 4 ounces; ginger 
(.\fricun), 4 ouners; antimony, 4 ounces; 
rosin, 2 oiine«*s; Fteiiugreck. 2 ounces; 
capsicum, 2 t>iinc*es; serpenturia, 2 ounces;^ 
sodium sulphate, 9 onn<‘es; flaxseed meal,* 
16 ounces. All iiigrctlicnls in fine pow- 
der. Dose: 1 tablc.spoonful in feed twite 
a day. 

Veterinary Dose Table. — For a colt 1 
month old give of the full dose; 3 
months old, 6 months old, J; I vttLT 
old, i; 2 years old, 4; 3 years old, 
Fluids for cattle usually the same dose 
as for the horse. Solids for cattle usu- 
ally 1 ) times the dose for the horse. 
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Druff. 

Horses. 

Cattle. 

Aloe* 

1 to 8 dr. 

4 to 

2 oz. 

Alum 

1 to 3 dr. 

I to 

3 dr. 

Aqua ammonia . .. 

3 to 5 dr. 

3 to 

5 dr. 

Ammonia bromide . . 

i to 2 oz. 

i to 

2 oz. 

Ammonia carbonate. 

i to 3 dr. 

2 to 

5 dr. 

Ammonia iodide . . 

i to 3 dr. 

1 to 

5 dr. 

Antimony black .... 

15 to 50 gr. 




Areca nut 

3 to 5 dr. 



Arsenic 

5 to 12 gr. 

5 to 12 gr. 

Aeafetula. . . 

1 to 4 dr. 

ii to 

2 oz. 

Belladonna leaves. . 

4 to 2 oz. 

u to 

2 oz. 

Buchu ieaves 

) to 3 oz. 

M to 

4 oz. 

Calaber bean 

4 to 12 gr. 

4 to 12 gr. 

Camphor 

i to 2 dr. 

2 to 

3 dr. 

OAnthftridBft 

5 to 25 gr. 

12 to 30 gr. 

Capsicum 

1 to 2 dr. 

1 to 

3 dr. 

Catechu 

1 to 2 dr. 

2 to 

4 dr. 

Chalk prenaration. 

2 to 3 oz. 

2 to 

4 oz. 

Chloral hydrate . . . 

4 to 1 4 oz. 

4 to 1 4 oz. 

Chloroform 

i to i dr. 

4 to 

2 dr. 

Cinchona 

i to 3 dr. 

4 to 

2 oz. 

Copper sulphate.. . 

i to 2 dr. 

4 to 

3 dr. 

Creolin 

1 to 5 dr 

2 to 

6 dr. 

Creosote 

1 ") to 30 inin. 

1 to 

2 dr. 

Dixit alls leaves.. 

Id to 2J gr 

20 t 1 

50 gr. 

Dover powder ... . 

4 to L dr. 

i to 

2 dr. 

Ergot 

i to 1 oz. 


1 I'Z. 

Ether 

4 to 24 oz. 

1 ♦ ) 

3..Z. 

Ex. belladonna fluid 

1 to 2 <!r. 

2 t.» 

4 dr. 

Extract buchu fluid 

1 to 5 dr. 



Extract cannabis iii- 




dioa. ... . 

4 to 4 dr. 

1 to 

\ dr. 

Fmnugreek 

4 1. :i jz. 

1 \ » 


(lallnuts 

2 t » 4 dr 

j t> 

1 oz 

Gentian 

2 t » 0 Ir 

4 to 

1 OA. 

Ginger 

3 to 5 dr. 

\ to 

2 )Z. 

Ipecac 

4 to 2 dr . 


3 ur 

Iron carbonate 

1 to 2 dr. 



Iron sulphate 

4 to 2 dr. 

1 1(» 

3 dr. 

Juniper berries 

1 to 2 oz 

1 to 

? <.Z 

Limewater. . . 

3 to () oz. 

3 fo 

6 oz. 

Magnesia sulphate. . 

4 to 3 Ib. 

) r , 

3 1b. 

Mustard 

2 to 4 dr. 


0 dr 

Nux vomica 

4 to 1 (!r. 

2 to 

3 .Ir. 

Oil castor 

4 to 1 pt. 

4 to 

1 pt. 

Oil Croton 

10 to 20 inin. 

1 to 

2 dr. 

Oil juniper 

4 to 2 dr. 

4 to 

2 dr 

Oil linseed 

} to 1 pt. 

4 to 

2 pt. 

Oil olive 

4 to 2 pt. 

1 to 

2pt. 

Oil savin 

1 to 3 dr. 

1 to 

3di 

Oil turpentine 

4 to 2 oz. 

* to 

2 oz 

Opium 

4 to 2 dr. 

4 to 

2 lir 

Potassium iodide. . . . 

2 to 4 dr. 

2 to 

0 dr. 

Potassium nitrate. . . 

1 to 2 oz. 

1 to 

2 oz. 

Potassium sulphide. . 

1 to 2 dr. 

1 to 

2 dr. 

Quinine 

10 to 30 gr. 

20 to 40 gr. 

Rhubarb 

4 to 1 oz. 

1 to 

2 oz. 

Santonine 

15 to 40 gr. 

4 to 

1 dr. 

Sodium hyposulphite 

4 to 1 oz. 

l to 

3 oz. 

Sodium sulphate. . . 

4 to 2 lb. 

1 to 

2 lb. 

Sodium sulphite . 

4 to 1 oz. 

1 to 

3 oz. 

Spirits ammonia, aro- 




matic 

4 to 2 oz. 

1 to 

3 oz. 

Spirits chloroform. . 

4 to 1 oz. 

1 to 

2 oz. 

Spirits nitrous ether . 

1 to 3 oz. 

1 to 

3 oz. 

Spirits peppermint . 

1 to 2 oz. 

1 to 

2 oz. 

Strychnine sulphite. . 

4 to 1 gr . 

1 to 

3gr. 

Sulphur 

2 to 4oz. 

2 to 

4 uz. 

Tincture aconite. . . 

5 to 30 nun. 

5 to 20 min. 

Tincture asafetida . 

1 to 4 dr. 



Tincture belladonna 

1 to 3 <lr. 

2 to 

4 dr. 

Tincture cantharides 

1 to - 2 oz. 

4 to 

] oz. 

Tincture columbo. . . 

4 to 2 oz. 

1 to 

2oz. 

Tincture digitalis.. . . 

1 to 3 dr. 

2 to 

4 dr. 

Tincture iron 

1 to 2oz. 

1 to 

2oz. 

Tincture ginger 

4 to 2 oz. 

1 to 

2 oz. 

Tincture nux vomica 

2 to 4 dr. 

4 to 

1 oz. 

Tincture opium 

4 to 3 oz. 

1 to 

3 oz. 

Tobacco 

4 to 1 dr. 

4 to 

1 dr. 

Vinegar 

Whiskv 

1 to 3 oz. 

2 to lu oz. 

2 to 

6oz. 

VFhtceVitrio) i 

6 to 15 gr. 

h to 15 gr. 


Astringent. — 

!. — Opium 

.. .. 12 

grains 

Camphor 

.. .. i 

drachm 

Catechu 

1 

drachm 

One close. 

. — Opium 

. . .. 12 

grains 

Camphor 

.. .. 1 

drachm 

Ginger 

.. .. 2 

drachms 

Castile soap 

.... 2 

drachms 

Ani.se 

.... 3 

drachms 

Licorice 

.. .. 2 

drachms 


Contracted Hoof or Sore Feet. — 

I.— LarcJ 

Yellow wax 

Linseed oil 'Equal parts. 

Venice turpentine.. . . 

Tar 

Apply to the edge of the hair once a 
day. 


11. — Rosin 4 ounces 

Lard 8 ounces 

Melt and add 

Powdered vertigris. . . 1 ounce 

Stir well; when partly cool add 
'rurpeivtinc 2 ounces 


Apply to hoof about 1 inch down from 
the mir. 


Cough. — 

I — Sodii bromide 180 grains 

Creosote water 2 ouncc.s 

Fennel water 4 ounces 

Half tablespoonful 4 times daily. 

II. — Ammonia bromide.. . 180 grains 

Kennel water 4 ounces 

Syrup licorice 4 ounces 

Teaspoonful 4 times daily. 

Cow Powder. — 

Powdered catechu ... 60 grains 

Powdered ginger 240 grains 

Powdered gentian.. . . 240 grains 
Powdered opium 30 grains 


CUTS, WOUNDS, SORES. 

I. — Tincture opium, 2 ounces; tannin, 
} ounce. 

II. — Tincture aloe.s, 1 ounce; tincture 
of myrrh, J ounce; tincture of opium, J 
ounce, water, 4 ounces. Apply night 
and morning. 

III. — Lard, 4 ounce.s; beeswax, 4 
ounces; rosin, 2 ounces; carbolic acid, J 
ounce. 


Diarrh(£a. — 

I. — Opium 15 grains 

Peppermint 1 ounce 

Linseed meal 1 ounce 


Give half In morning and remainder 
in evening ?n a pint of wqrm wat<;r 
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11. — Prepared chalk 6 ounces 

Catechu 3 ounces 

Opium IJ ounces 

Ginger 3 ounces 

Gentian 3 ounces 

One powder 3 times a day in half a 
pint of warm water. One-sixth of dose 
for calves. 

Diuretic Ball. — 

I. — Oil juniper ) drachm 

Rosin 9 drachms 

Saltpeter 2 drachms 

Camphor i drachm 

Castile soap 1 ounce 

Flaxseed meal 1 ounce 

Make 1 pill. 

II. — Rosin 90 grains 

Potassium nitrate... 90 grains 

Po buchu leaves. ... 45 grains 

Dose: 1 twice a day. 

Drying Drink. — 

Powdered alum 6 ounces 

Armenian bole 2 ounces 

Powdered juniper ber- 
ries i ounce 

Once daily in 1 quart of warm gruel. 

Epizooty or Pinkeye. — 

Sublimed sulphur .... i ounce 

Epsom salt 1 ounce 

Cnarcoal J ounce 

Extract licorice 1 ounce 

Fever. — 

I.- -Salicylic acid } ounce 

Sodium bicarbonate.. ^ ounce 


Magnesium sulphate. 10 ounces 
Gi^e half in quart of warm bran water 
at night. 


II. — ^irits niter 3 uunces 

Tincture aconite. ... 2 drachms 

Fluid extract beln- 

donna J ounce 

Nitrate potash 2 ounces 

Muriate ammonia ... 2 ounces 

Water, q. s 1 quart 


Dose: Teaspoonful every 2 or 3 hours 
till better. 

Heaves. — I. — Balsam copaiba, 1 
ounce; spirits of turpentine, 2 ounces; 
balsam nr, 1 ounce; cider vinegar, 16 
ounces. 

Tablespoonful once a day. 

II. — Saltpeter, 1 ounce; indigo, J 
ounce; rain or distilled water, 4 pints. 

Dose: 1 pint twice a day. 


Hide Bound. — 

Elecampane 2 ounces 

Licorice root 2 ounces 

Fcenugreek 2 ounces 

Rosin 2 ounces 

Copperas J ounce 

Ginger 2 drachms 

Gentian 1 drachm 

Saltpeter 1 drachm 

Valerian 1 drachm 

Linseed meal 3 ounces 

Sublimed sulphur. .. . 1 ounce 

Black antimony 4 drachma 


Tables poonful twice a day. 

HORSE EMBROCATIONS AND LINI- 


MENTS. 

I. — Camphor 1 ounce 

Acetic acid 15 ounces 

Alcohol 18 ounces 

Oil turpentine 51 ounces 

6 

Distilled witch hazel. 45 ounces 

II. — Iodine 50 grains 

Pot iodide 125 grains 

Soap liniment 6 ounces 

INFLUENZA. 

I. — Ammonia muriate. . . IJ ounces 

Gum camphor } ounce 

Pot chloride 1 ounce 

Extract licorice, pow- 
dered 2 ounces 

Molasses, q. s. 

Make a mass. Dose: Tablespoonful 

in form of pill night and morning. 

II. — Ammonium chloride. 30 parts 
Potassium nitrate. .. . 30 parts 

Potassium sulphate in 

little crystals 100 parts 

Licorice powder 05 parts 


Mix. Dose: A tablespoonful, in a 
warm mash, 3 times daily. 

INFLAMMATION OF THE UDDER. 


I. — Salicylic acid 40 grains 

Mercurial ointment. . 1 ounce 

Liniment of camphor SJ ounces 
Apply and rub the udder carefullj 
twice a day. 

II, — Belladonna root 1 drachii 

Oil turpentine 1 ounce 

Camphor 1 drachm 

Solution green soap, q. si 6 ounces 


Mix and make a liniment. Bathe the 
udder several times with hot water. 
Dry and apply above liniment. 

MANGE. 

Sulphur is a specific for mange; the 
trouble consists in its application. The 
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old-fashioned lotion of train oil and 
black sulphur serves well enouf;h, but for 
stabled animals something is wanted 
•which will effectually destroy the para- 
sites in harness and saddlery without 
injury to those expensive materials. 
The creosote emulsions and coal-tar 
derivatives generally are fatal to the 
sarcopts if brought into actual contact, 
but a harness pud with ridges of ac- 
cumulated grease is a sufficient retreat 
for a few pregnant females during a per- 
functory uisinfection, and but a few days 
will be needed to reproduce a new and 
vigorous stock. A cheap and efficient 
application can be made by boiling to- 
f^ether flowers of sulpiiur and calcis hydras 
in the proportion of 4 parts of the former 
to 1 oi the latter, and 100 of water, for 
half an hour. It should be applied warm, 
or immediately after washing with soft 
soap. 

Hilk Powder for Cows. — For increas- 
ing the flow of milk, in cows, Ilagcr rec- 
ommends the following mixture: 


Potassium nitrate. ... 1 part 

Alum 1 part 

Sublimed sulphur. ... 1 part 

Prepared chalk 1 part 

White bole 2 parts 

Red clover 5 parts 

Anise 10 parts 

Fennel 10 parts 

Salt 10 parts 


All should be in tolerably fine powder 
and .should be well mixed. The direc- 
tions are to give 1 or 2 handfuls with the 
morning feed. 


LAXATIVES. 

I. — Aloes 1 drachm 

Soap 12 drachms 

Caraway 4 drachms 

(linger 4 drachms 

Treacle, q. s. 

Make 4 bn 11s. Dose: 1 daily. 

II. — Rocliclle salts 2 ounces 

Aloes, powdered 150 grains 

Linseed meal 150 grains 

One dose, given in warm water. 

Lice. — 

Crude oil 1 ounce 

Oil tar 1 ounce 

Oil cedar 1 drachm 

Cottonseed oil 5 ounces 

Apply to parts. 


DOMESTIC PETS. 

The sarcoptic itch of the dor, as well 
M that of the cat, is transmissible to man. 
The Tinea tonsurans, the so-called 


barbers' itch, due to a trychophyton, and 
affecting both the doe and cat, is highly 
contagious to man. ravus, Tinea favos, 
caused by arhorion schoenleini, of both 
animals, is readily transmissible to hu- 
man beings. The dog carries in his 
intestines many kinds of Uenia (tape- 
worm), among them Twnia echinococ^ 
cus, the eggs of wliich cause hydatic 
cysts. Ilydatic cysts occur in persons 
who are always surrounded witn dogs, 
or in constant contact with them. 

Aviar diphtheria (i. e., the diphtheria 
of birds), caused by at l^ast two microbes 
(bacillus of Ivlebs-Locffler and bacillus 
coli), may easily be transmitted to man 
and cause in him symptoms analogous 
to those of true diphtheritic angina. 

Parrots are subject to an infectious 
enteritis which may be communicated 
to human beings, giving rise to the so- 
called psittacosis (from the Greek, 
nsiftOy a parrot), of which there have 
oecn a mini her of epidemics in France. 
It is determined by the bacillus of No- 
card. 

Human tuberculosis is certainly trans- 
mitted to dogs, cats, and birds. Cadiot. 
Gibert, Roger, Benjamin, Petit, and 
Basset, as well as other observers, cite 
cases where dogs, cats, and parrots, 
presenting all the lesions of tuberculosis, 
were shown to have contracted it from 
contact with human beings; while there 
are no rcconlcd rases, there can scarcely 
be a natural doubt that man mav, in a 
similar manner, become attainted tfirough 
them, and that their tuberciilo.sis con- 
stitutes an actual danger to man. 

Need we recall here the extraordinary 
facility with which hydrophobia is com- 
municated to man through the dog, cat, 
etc.? 

We may, therefore, conclude that we 
should not permit these animals to take 
up so inucli space in our apartments, 
nor should tliey be pelted and caressed 
either by adults or oliildren in the reck- 
less manner common in many house- 
holds. 'J'he disgusting habit of teaching 
animals to take bits of food, lumps of 
sugar, etc., from between the lips of 
members of the family is also to be 
shunned. 

Finally, any or all of them should be 
banished from the house the moment 
that they display certain morbid symp- 
toms. Besides, in certain cases, there 
should be a rigid prophylaxis against 
certain diseases — as echinococcus, for 
instance. 

Worms. — In cats and dogs, round 
worms, of which ascaris mystaz is the 
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most common in cats, are found chiefly 
in young animals. This worm has hir- 
sute appendages somewhat resembling 
a mustache. To treat an animal in- 
fected with such “guests,” the patient 
should be made to fast for 24 hours. 
For a small kitten } grain of santonin, 
up to a grain or two for large cats, fol- 
lowed in an hour by a, dose of castor oil, 
is recommended. To avoid spilling the 
oil on the animal’s coat the “doctor” 
should have it heated and whipped with 
warm milk. Another way to get cats to 
take it is to smear it on the bottoms, of 
their front feet, when they will lick it off. 

Areca nut, freshly ground by the drug- 

S ist himself and administerca in liberal 
OSes, say SO to 60 grains, will usually 
drive out any worms in the alimentary 
canal. 

It is important that animals siiccess- 
fullv treated for worms once should 
unaergo the treatment a second or third 
time, as all the parasites may not have 
been killed or removed the first time, 
or their progeny may have developed in 
the field vacated by the parents. 

The following is an enective formula: 


German wormseed, 

powdered 1 drachm 

Fluid extract of spi- 

gelia 3 drachms 

Fluid extract of senna. 1 drachm 
Fluid extract of vale- 
rian 1 drachm 

Syrup of buckthorn . . 2 ounces 


Dose: From ) to 1 teaspoonful night 
and morning. 

Foot Itch. — The itch that affects the 
feet of poultry is contagious in a most 
insidious wav. The various birds of a 
poultry yard in which the disease is 
prevalent, rarelv contract it until after a 
comparatively long period of exposure, 
but sooner or later ever^l^ bird will con- 
tract it. One infected bird is enough to 
infect a whole yard full and once in- 
fected, it is exceedingly difficult to get 
rid of. The disease, however, affects 
birds only. 

The treatment is simple. Having 
softened the feet by keeping them for 
some minutes in tepid water, the scabs 
that cover them are carefully detached, 
avoiding, as far as possible, causing them 
to bleed, and taking the precaution of 
throwing every scab into tne fire. The 
feet are then carefully dried, with a bit of 
soft cotton material, which should after- 
wards be burned; then the entire surface 
is Covered with ointment (U nguentum stU~ 
phurii kalinum). An alcoholic solution 
of Canada balsam is preferred by some. 


Protect the ointment by a praper ap- 
pliance, and allow it to remain in contact 
2 or 3 days. At the end of this time re- 
move the applications and wash off with 
tepid suds. The bird will generally be * 
found cured, bu^ if not, repeat the treat- 
ment — removing the remaining scabs, 
which will be found soft enough without 
resorting to soaking in tepid water, and 
apply the ointment directly. 

There is another method of treatment 
that has been found successful, which 
not only cures the infected birds but 
prevents the infection of others. It is 
simply providing a sand bath for the 
biros, under a little shed, where tliey cai 
indulge themselves in rolling and scratch 
ing, tne bath being conipo.sed of equs 
parts fine sand, charcoal in fine piowder 
ashes, and flowers of sulphur, sifted 
together. The bath should be renewed 
every week. In the course of a few 
weeks the cure is complete. 

Foods. — 

I. — Powdered egg shell or 


phosphate of lime. 4 ounces 

Iron sulphate 4 ounces 

Powdered cap -icuin. . 4 ounces 
Powdered rcei.ngreek 2 ounces 
Powdered black pep- 
per 1 ounce 

Silver sand 2 ounces 

Powdered lentils .... 6 ounces 
A tablespoonful to be mixed with 
sufficient feed for 20 hens. 


II. — Caster shell, ground. 5 ounces 

hLagnesia 1 ounce 

Calcium carbonate . . 3 ounces 

Hone, ground 1} ouncer 

Mustard bran 1) ounce.s 

Capsicum 1 ounce 

Powders. — 

I. — Cayenne pepper 2 parts 

Allspice 4 parts 

Ginger 6 parts 

Powder and mix well together. A 


teaspoon ful to be mixed with every 
pound of food, and fed 2 or 3 times a 
week. Also feed fresh meat, finely 
chopped. 


II. — Powdered egg shells. . 4 parts 
Powdered capsicum.. 4 parts 

Sulphate of iron 4 parts 

Powdered Fa n ugreek 2 parts 
Powdered black pep- 
per 1 part 

Sand 2 parts 

Powdered dog biscuit 6 parts 
A tablespoonful to be mixed with 
sufficient meal or porridge to feed 20 
hens. 
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Lice Powders. — 

I. — Sulphur 4 ounces 

Tobacco dust 6 ounces 

Cedar oil \ ounce 

White hellebore 4 ounces 

Crude naphthol. . . . 1 ounce 
Powderea chalk, q. s. 2 pounds 

II. — Sulphur 1 ounce 

Carbolic acid { ounce 

Crude naphthol 1 ounce 

Powdered chalk 1 pound 


Roup or Gapes. — Roup in poultry is 
caused by the presence of parasites 
or entOBoa in the windpipe. Young birds 
are most commonly affected. The best 
method of treatment is to expose the 
effected bird to the fumes of heated 
carboUe acid until on the point of suffo- 
cation. The bird may be placed in a 
box with a hot brick, and carbolic acid 
placed thereon. The fowls soon re- 
cover from the incipient suffocation, and 
are almost always freed from the disease. 
Care must be taken to burn the parasites 
coughed out, and the bodies of any birds 
which may die of the disease. The 
following powders for the treatment of 
“roup** in poultry have been recom- 
menaed: 

1. — Potassium chlorate . . 1 ounce 
Powdered cubebs. ... 1 ounce 

Powdered anise jounce 

Powdered licorice.. . . ounces 
Mix % teaspoonfirl with the food for 20 
hens. 


II. — Ammonium chloride. I ounce 

Black antimony i ounce 

Powdered anise } ounce 

Powdered squill | ounce 

Powdered licorice 2 ounces 


Mix and use in the foregoing. 


FOR SHEEP: 

Dips. — For the prevention of “scab** 
in sheep, which results from the burrow- 
ing of an acarus or the destruction of the 
parasite when present, various prepara- 
tions of a somewhat similar character 
are used. The following formulas for 
sheep dips are recommended by the 
Unitra States Department of Agriculture: 


I. — Soap 1 pound 

Crude carbolic acid. . 1 pint 

Water : . . . . 50 gallons 


Dissolve the soap in a gallon or more 
of boiling water, add' the acid, and stir 
thoroughly. 

II. — Fresh skimmed milk . . 1 gallon 

Kerosene 2 gallons 

Churn together until emulsified, or 
mix and put iiito the mixture a force 


pump and direct the stream from the 
pump back into the mixture. The 
emulsification will take place more 
rapidly if the milk be added while boil- 
ing hot. 

Use 1 gallon of this emulsion ^o each 
10 gallons of water required. 

Constipation. — 

I. — Green soap 150 grains 

Linseed oil . . . . .... li ounces 

Water 15 ounces 

Give i every i hour till action takes 
place. 

II. — Calomel 1) grains 

Sugar 15 grains 

One dose. 

Loss of Appetite. — 

Sodium sulphate, 

dried 90 grains 

Sodium bicarbonate. . 30 grains 

Rhubarb 30 grains 

Calamus 90 grains 

Form the mass into 6 pills. Give one 
twice daily. 

Inflammation of the Eyes.- - 

Ziuc sulphate 20 grains 

Mucilage quince seed. 4 ounces 

Distilled water 4 ounce'' 

Bathe eyes twice daily. 


Vinegar 

I. — into a hogshead with a large bung- 
hole put 1,500 parts, by weight, of honey, 
125 parts of carob-pods, cut into pieces, 
50 parts of powdered red or white 
potassium bitartrate, 125 parts of pow- 
dered tartaric acid, 2,000 parts of raisin 
stems, 400 parts of the oest brewers' 
yeast, or 500 of leaven rubbed up in 
water; add 16,000 parts of triple vinegar 
and 34,000 parts of 40 per cent spirit, 
containing no fusel oil. Stir all vigor- 
ously together; fill up the hogshead with 
hot water (100** F.), close the bunghole 
with gauze to keep out insects, and let 
the contents of the cask stand for from 
4 to 6 weeks or until they have turned to 
vinegar. The temperature of the room 
should be from 77® to 88® F. 

Draw off half the vinegar, and fill the 
hogshead up again with 15 parts of soft 
water and 1 part of spirit (40 per cent). 
Do this 4 times, then draw on all the 
vinegar and begin the first process over 
again. This method of maxing vinegar 
is suitable for households and small 
dealers, but would not suffice for whole- 
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sale manufacturers, since it would take | 
too long to produce any large amount. 

II. — Put into an upright wine cask 
open at the top. 14,000 parts, by weight, 
or lukewarm water. 2.333 parts of 60 per 
cent alcohol, 500 parts of brown sugar, 
125 parts of powdered red or white 

otassium bitartrate. 250 parts of good 

rewers’ yeast, or 125 parts of leaven, 
1,125 parts of triple vinegar, and stir 
until the substances are dissolved. Lay 
a cloth and a perforated cover over the 
cask and let it stand in a temperature of 
72® to 77® F. from 4 to 6 weeks; then 
draw off the vinegar. The thick deposit 
at the bottom, the “mother of vinegar,** 
so called, can be used in making more 
vinegar. Pour over it the same quan- 
tities of water and alcohol used at first; 
but after the vinegar has been drawn off 
twice, half the first quantity of sugar and 
potassium bitartrate, and the whole 
quantity of yeast, must be added. This 
makes excellent vinegar. 

III. — A good strong vinegar for house- 
hold use may be made from apple or 
pear peelings. Put the peelings in a 
stone jar (not glazed with lead) or in a 
cask, and pour over them water and a 
little vinegar, fermented beer, soured 
wine, or beet juice. Stir well, cover with 
a linen cloth and leave in a warm room. 
The vinegar will be ready in 2 or S weeks. 

IV. — Two wooden casks of any desired 
size, with light covers, are provided. 
They may be called A and B. A is filled 
with vinegar, a tenth part of this is 
poured off into B, and an equal amount 
of fermented beer, wine, or any other 
sweet or vinous liquid, or a mixture of 
1,125 parts, by weight, of alcohol, 11,500 
to 14,000 parts of water, and 1,125 parts 
of beet juice, put into A. 

When vinegar is needed, it is drawn 
out of B, an equal quantity is poured 
from A into B and the same quantity of 
vinegar-making liquids put into A. In 
this way vinegar is conswuntly being 
made and the process may go on for 
years, provided that the casks are large 
enough so that not more than a tenth of 
the contents of A is used in a week. If 
too much is used, so that the vinegar in 
the first cask becomes weak, the course 
of the vinegar making is disturbed for a 
long time, and this fact, whose import- 
ance has not been understood, prevents 
this method — in its e.sseiitial principle.^ 
the be.st — from being employed on a 
large scale. The surplus in A acts as a 
fermentative. 

Aromatic Vinegar. — I. — Sixteen ounces ^ 
glacial acetic acid, 40 drops oil of cloves, i 


40 drops oil of rosemary, 40 drops oil 
of bergamot, 16 drops oil of neroli, 30 
drops oil of lavender, 1 drachm benzoio 
acia, ^ ounce camphor, 30 to 40 drops 
compound tincture of lavender, 3 ounces 
spirit of wine. Dissolve the oils, the ben- 
zoic acid, and the camphor in the spirit 
of wine, miiT with acetic acid and shake 
until bright, lastly adding the tincture of 
lavender to color. 

II. — Dried leaves of rosemary, rue 
wormwood, sage, mint, and lavender 
flowers, each } ounce; bruised nutmegs, 
cloves, angelica root, and camphor, epch 
I of an ounce; rectified alcohol, 4 ounces; 
concentrated acetic acid, 16 ounces. 
Macerate the materials for a day in the 
alcohol; then add the acid and digest for 
1 week longer at a temperature of 490® F 
Finally press out the now aromatised 
acid and filter it. 

Cider Vinegar. — By “artificial vine- 
gar’* is meant vinegar made by the quick 
method with beechwood shavings. Thi.s 
cannot be carried out with any economy 
on a small scale, and requires a plant, 
A modification ot the regular plan is as 
follows: Uemove the head from a good 
tight whisky bai -cl, and put in a wooden 
faucet near the bottom. Fill the barrel 
with corn cobs and lay an empty coffee 
sack over them. Moisten the cobs by 
sprinkling them with some good, strong, 
natural vinegar, and let them soak for a 
few hours. After the lapse of 2 or 3 
hours draw off the vinegar and again 
moisten the cobs, repeating this until 
they are rendered sour throughout, 
adding each time 1 quart of high wines 
to the vinegar before throwing it back 
on the cobs. This prevents the vinegar 
from becoming fiat, by the absorption of 
its acetic acid by the cobs. Mix a 
gallon of molasses with a gallon of high 
wine and 14 gallons of water and pour it 
on the cobs. Soak for 8 hours, then 
draw off and pour on the cobs again. 
Repeat this twice daily, until the vinegar 
becomes sour enough to suit. By hav- 
ing a battery of barrels, say 4 barrels 
prepared as above, the manufacture may 
be made remunerative, especially if the 
residue of sugar casks in place of ino- 
lasse.s, and the remnants of ale, etc., from 
the bar-rooms around town arc used. 
All sugiir-coiitaining fruit may be utilized 
for vinegar making. 

VINEGAR, TESTS FOR: 

See Foods. 

VINEGAR, TOILET: 

See Cosmetics. 
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VIOLET AMMONIA- 

See Cosmetics. 

VIOLET WATER: 

See Tcrfumes. 

VIOLIN ROSIN: 

See Rosin. 

VIOLIN VARNISH: 

See Varnishes. 

VISCOSE: 

See Celluloid. 

VOICE LOZENGES: 

Sec Confcctioncrjf. 

VULCANIZATION OF RUBBER: 

See Rubber. 

WAGON GREASE: 

See Lubricant.^. 

WALLS, DAMP: 

See Household Formula.s. 

WALL AND WALL-PAPER CLEAN- 
ERS: 

See Cleaning Props ratlon.s and Meth- 
ods, also llousehiild Formulas. 

WALL-PAPER DYES: 

See Dyes. 

WALL-PAPER PASTE: 

See Adhesives. 

WALL PAPER, REMOVAL OF: 

Sec Household Formulas. 

W^L WATERPROOFING: 

See Waterproofing and lloasehold For- 
mulas. 

WALL PRIMING : 

See Paints. 

WALNUT: 

See Wood. 

WARMING BOTTLE: 

See Bottles. 

WARPING, PREVENTION OF: 

Sec Wood. 

Warts 

^ Wart Cure. — The following is espe- 
cially useful in cases where the warts 
are very numerous; 


I. — Chloral hydrate 1 part 

Acetic acid 1 part 

Salicv lie acid 4 parts 

Sulphuric ether 4 parts 

Collodion 15 parts 


Mix. Dire^ions: Every morning ap- 
ply the foregoing to the warts, painting 
one coat or another. Should ine mass 


fall off without taking the warts with it, 
repeat the operation. Take, internally 
10 grains of burnt magnesia daily. 


II. — Sulphur 10 parts 

Acetic acid 5 parts 

Glycerine £5 parts 


Keep the warts covered with this 
mixture. 

WASHING FLUIDS AND POWDERS, 

See Laundry Preparation*. 

WASTE, PHOTOGRAPHIC, ITS DIS. 

POSITION: 

See Photography. 

WATCH-DIAL CEMENTS: 

See Adhesives, under Jewelers* Ce- 
ments. 

WATCH GILDING: 

See Plating. 

Watchmakers* Formulas 

WATCH MANUFACTURERS’ ALLOYS. 

Some very tenacious and hard alloys, 
for making the parts of watches whieh 
are not sensitive to magnetism, are as 
follows: 

I 11 III IV V VI VII 

Platinum. 62.75 62.76 62.75 54.32 0.5 0.5 — 
Copper. . . 18 16.20 16.20 10 18 5 18.5 25 

Nickel... 18 18 16.50 24 70 — 2 1 

Cadmium. 1.25 1.25 1.25 1.25 -- — — 

Cobalt — — 1 r)0 1.90 — — — 

Tungsten. — 1 80 1 80 1 77 — — - — 

Palladium — — — — 72 72 70 

Silver .... — — — — 6.5 7 4 

Uhcxlium — — — — 1 — — 

(Jold — — — — 1.5 — — 

A non-magnetic alloy for watch- 
springs, wheels, etc.: Gold, 30 to 40 parts; 
palladium, 30 to 40 parts; copper, 10 to 
20 parts: silver, O.l to 5 per cent; cobalt, 
0.1 to 2.5 per cent; tungsten, 0.1 to 5 per 
cent; rhodium, 0.1 to 5 percent; plati- 
I num, 0.1 to 5 per cent. 

An Alloy for Watch Pinion Sockets. — 
Gold, 31 parts; silver, 19 parts; copper, 
39 parts; palladium, 1 part. 

Replacing Rubies whose Settings have 
Deteriorated. — Enlarge, with the squarer 
(steel brooch for enlarging holes), the 
hole of the old setting, and adjust it, 
with hard rubbing, to tne extremity of a 
stem of pierced brass wire. Take the 
stem in an American nippers, and set the 
ruby at the extremity (tlie setting mav be 
driven back by usitij^ a flat burnisniiig 
tool, very gently). Then take off with a 
cleaving file the part of the stem where 
the ruby is set, and diminish it to the 
thickness desired, by filing on the finger, 
or on cork. These operations finishe<L 
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a *cx stopper n obtained which now needs 
ODiy to be solidly fixed at the suitable 
height, in the hole prepared. 

To Straighten Bent Teeth. — Bent teeth 
are straightened by means of the screw- 
driver used as a lever against the root of 
the adjacent teeth, and bent pivots may 
be held in the jaws of the pliers and the 
pinion bent with the finge^ in the direc- 
tion and to the extent required. For 
such a purpose, pliers having the jaws 
lined with brass arc used so that the 
pivot is not bruised, and the bending has 
to be done with great care. 

To Renew a Broken Barrel Tooth. — 
Frequently, in consequence of the break- 
ing of a spring, a tooth of a barrel is 
broken. Sometimes it may only be bent, 
in which case the blade of a penknife 
may be used with care. If 4 or 3 suc- 
cessive teeth are lacking, the best way is 
to change the barrel, but a single tooth 
may be easily renewed in this way: 
Drill a hole through the thickness of the 
tooth, taking care not to penetrate the 
drum; then fit in a piece of metal tightly 
and give it, as well as possible, the cor- 
rect form of the tooth. To assure 
solidity, solder it; then clean and round 
the edges. Properly executed the repair 
will scarcelj be noticed. 

Heated Sawdust. — Sawdust is known 
to have been employed from time im- 
memorial by watchmakers and gold- 
smiths for the purpose of drying rinsed 
articles. The process of drying can be 
accelerated four-fold if the sawdust is 
heated before use. This must, however, 
be done with great caution and constant 
stirring. 

To Repair a Dial, etc., with Enamel 
Applied Cold. — There are two kinds of 
false enamel for application, when cold, 
to damaged dials. The first, a mixture 
of white rosin and white lead, melts like 
sealing wax, which it clos^ ly resembles. 
It is advisable when about to apply it to 
gently heat the dial and the blade of a 
knife, and with the knife cut the piece of 
enamel of the requisite size and lay it on 
the dial. The new enamel must project 
somewhat above the old. When cold 
the surface is leveled by scraping, and a 
shining surface is at once produced by 
holding at a little distance from the 
flame of a spirit lamp. It is necessary 
to be very careful in conducting this 
operation, as the least excess of heat will 
burn the enamel and turn it yellow. ^ It 
is, however, preferable to the following 
although more difficult to apply, as it is 
harder and does nut become dirty so 


soon. The second false enamel con- 
tains white lead mixed with melted 
white wax. It is applied like cement, 
neatly filling up the space and afterwards 
rubbing with tissue paper to produce a 
shining surface. If rubbed with a knife 
blade or other steel impleineiit its surface 
will be discolored. 

Lettering a Clock Dial. — Paintings 
Roman characters on a clock dial is not 
such a difficult task as might at first be 
imagined. If one has a set of drawing 
instruments and properly proportions the 
letters, it is really simple. The letters 
should be proportioned ns follows: The 
breadth of an “I” and a space should 
equal i the breadth of an ‘*X,” that is, 
if the “X” is A inch broad, the “T* will 
be iV inch broad and the space between 
letters inch, thus making the “T* plus 
one space equal to j inch or half the 
breadth of an “X.*’ The “V’s'* should 
be the same bn adth as the “X*s.*' After 
the letters have been laid off in pencil, 
outline them with a ruling pen and fill 
in with a small cainers-hair brush, using 
gloss black paint thinned to the proper 
consistency to work well in the ruling 
pen. Using the ruling pen to outline the 
letters gives sharp straight edges, which 
it would be impossible to obtain with a 
brush in the hands of an inexperienced 
person. 

Verification of the Depthings. — In the 
verge watches, the English walclics, and 
those of analogous caliber, it is often 
difficult to verily the deothings, except 
by the touch. For tliis reason we often 
find the upper plate pierced over each 
depth. In the jewelea places, instead of 
perforating the upper plate, it suffices to 
deposit a drop of very limpid oil on tha 
ruby, taking care that it does not scatter. 
In this manner a lens is formed and one 
may readily distinguish the depthing. 

To Make or Enlarge a Dial Hole. — By 
wetting the graver or the file with spirit 
of turpentine, cracks may be avoided 
and the work will be accomplished much 
quicker. 

To Repair a Repeating Clock -Bell. — 
When the hell is broken, whether short 
off or at a distance, file it away and pierce 
it, and after having sharpened a little the 
stem of the spring whicli remains, push 
by force, in tne hole just made, a thin 
piece of solder (pewter). The sound 
will not have changed in any appreciable 
manner. 

A seconds pendulum of a regulator, 
which has no compensation for a.mper« 
ature will cause the clock to lose about 
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Sficond per day for each 3 degrees of 
inciease in heat. A watch without a 
compensation balance will lose 6.11 
seconds in 24 hours for each increase of 
I® F. in heat. 

To Remedy Worn Pinions. — Turn the 
leaves or rollers so that the worn places 
upon them will be toward the arbor or 
shaft and fasten them in that position. 
If they are “rolling pinions.” and they 
cannot be secured otherwise, a little soft 
solder should be ased. 

Watchmakers’ Oil. — I. — Put some 
lead shavings into neat’s foot oil, and 
allow to stand for some time, the longer 
the better. The lead neutralizes the 
acid, and the result is an oil that never 
corrodes or thickens. 

IT. — Stir up for some time best olive 
oil with water kept at the boiling point; 
then after the two fluids have separated, 
decant tlie oil and shake up with a. little 
freshly burned lime. Let the mixture 
stand for some weeks in a bottle ex- 
posed to the sunlight and air, but pro- 
tected from wet and dirt. When filtered, 
the oil will be nearly colorless, perfectly 
limpid, and will never thicken or be- 
come rancid. 

To Weaken a Balance Soring. — A bal- 
ance spring may need weaKcning; this is 
effected by grinding the spring thinner. 
Remove tne spring from the collet and 
place it upon a pic9c of pegwood cut to 
fit the center coil, A piece of soft iron 
wire, flattened so as to pu.ss freely be- 
tween the coils an<l charged with a little 
powdered oilstone, will serve as a grinder, 
and with it the strength of the spring may 
soon be reduced. Operations will be con- 
fined to the center roil, for no other part 
of the spring will rest suincienlly against 
the wood to enable it to be ground, but 
this will generally suffice. The efrect will 
be rather rapid; therefore care should be 
taken or the spring may be made too 
weak. 

To Make a Clock Strike CoiTectl3r. — 
Pry the plates apart on the striking side, 
slip the pivots of the upper wheels out, 
and having disconnected them from the 
train, turn them partly around and put 
them back. If still incorrect, repeat "the 
experiment. A few efforts at most will 
pet them to work properly. The sound 
in cuckoo clocks is caused by a wire act- 
ing on a small bellows which is connected 
With two small pipes like organ pipes. 

To Reblack Clock Hands. — One coat 
of asphaltum varnish will make old rusty 
han<» look as good as new, and will dry 
tO a few minutes. 


To Tighten a Ruby Pin. — Set the rub:t 
pin in asphaltum varnish. It will oe. 
come hard in a few minutes and be mucti 
firmer and better than the gum shellac, 
generally used. 

To Loosen a Rusty Screw in a Watch 
Movement. — Put a little oil around the 
screw; heat the head lightly by means of 
a red-hot iron rod, applying the same for 
2 or 3 minutes. Tne rusty screw may 
then be removed as easily as though if 
had just been put in. 

Gilding Watch Movements. (See also 
Gilding.) — In gilding watch movements, 
the greatest care must be observed with 
regard to cleanliness. The work is first 
to DC placed into a weak solution of caustic 
potasn for a few minutes, and then rinsed 
in cold water. The movements are now 
to be dipped into pickling acid (nitrous 
acid) for an instant, and then plunged 
ill! mediately into cold water. After being 
finally rinsed in hot water, they may be 
placed in the gilding bath and allowed 
to remain therein until they have re- 
ceived tlie required coaling. A few 
sccond.s will generally be sufficient, as 
this class of work does not require to be 
very strongly gilt. When gilt, the move- 
ments are to be rinsed in Warm water, 
and scratch-brushed; they may then be 
returned to the bath, for an instant, to 
give them a good color. Lastly, rinse 
in hot water and place the movements 
in clean box sawdust. An economical 
mode of gilding watch movenic-nls is to 
employ a copper anode — working from 
the solution, adil 10 parts of cream of 
tartar and a corresponding quantity of 
elutriated chalk to obtain a pulp that 
can be pul on with the brush. The 
gilding or silvering obtained in this 
manner i.s pretty, but of slight durability. 
At the present time this method is only 
seldom employed, since the electroplat- 
ing affords a means of producing gilding 
and silvering in a handsome and com- 
paratively cheap manner, the metallic 
coating having to be but very thin. Gold 
and silver for this kind of work are used 
in the form of pota.ssiuin cyanide of gold 
or potassium cyanide of silver solutions, it 
being a custom to copper the zinc articles 
previously by the aid of a battery, since 
the appearance will then be much hand- 
somer than on zinc alone. Gilding or 
silvering with leaf metal is done by pol- 
ishing the surface of the zinc bright and 
coating it with a very tough linseed-oil 
varnish diluted with 10 times the quan- 
tity of benzol. The metallic leaf is then 
laid on and polished with an agate. 
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WATCHMAKERS' CLEAMNO PREP- 
ARATIONS: 

See Cleaning Preparations and Meth- 
ods. 

WATCH MOVEMENTS, PALLADIUM 
PLATING OF: 

See Plating. 

Water, Natural and Artifi- 
cial 

In making an artificial mineral water 
it must be remembered that it is sel- 
dom possible to reproduce the water 
by merely combining its chemical com- 
ponents. In other words, the analysis 

the water cannot serve as a basis from 
which to prepare it, because even though 
all of the components were put together, 
many would be found insoluble, and 
others would form new chemical com- 
binations, so that the result would differ 
widely from the mineral w’ater imitated. 

For example, carbonate of magnesia 
and carbonate of lime, which are im- 
portant ingredients in most mineral 
waters, will not make a clear solution 
unless freshly precipitated. Hence, 
when these are to be reproduced in a 
mineral water it is customary to employ 
other substances which will dissolve at 
once, and which will, upon combining, 
produce these salts. The order in which 
the salts are added is also a very im- 
portant matter, for by dissolving the 
salts separately and then carefully com- 
bining them, solutions may be effected 
which would be impossible were all the 
salts added together to the water in the 
portable fountain. 

In this connection the following table 
will be found useful: 


Ammonium carbon- 
ate. 

Ammonium chloride. 

Sodiuip borate (bo- 
rax). 

Potassium carbon- 
ate. 

Potassium chloride. 

Potassium nitrate. 

(Potassium sulphate. 

Sodium bromide. 


Sodium carbonate. 
Sodium chloride. 
Sodium fluoride. 
Sodium iodide. 
Sodium nitrate. 
Sodium phosphate. 
Sodium pyrophos- 
phate. 

Sodium silicate. 
Sodium sulphate. 


Group 1 


Group 2 

Lithium carbonate. 
Group 3 


Aluminum chloride. 
Barium chloride. 
Calcium bromide. 
Calcium chloride. 
Calcium nitrate. 


Majgnesium chlo- 
ride. 

Magnesium nitrate. 
Strontium chloride. 
Lithium chloride. 


Group 4 

Magnesium sul- Alum (potassa oc 

phate. soda alum). 

Group 5 

Lime carbonate. Lime sulphate pre- 

Magnesium carbon- cipitate. 

ate hydrate. 

Group 6 

liithium carbonate. Iron pyrophosphate. 

Acid hydrochloric. Iron sulpnate. 

Acid sulphuric. Manganese chloride. 

Iron chloride. Manganese sulphate. 

Group 7 

Sodium arseniate, or sodium sulphide, 
or acid hydrosulphuric. 

Explanation of Groups. — The explana* 
tion of the use of these groups is simple. 
When about to prepare an artificial 
mineral water, first ascertain from the 
formula which of the ingredients belong 
to group 1. These should be dissolved in 
water, and then be filtered and added to 
distilled water, and thoroughly agitated. 
Next the substance or suDstances be- 
longing to group 2 should be dissolved 
in water, then filtered and added to the 
water, which should again be agitated. 
And so the operation should proceed; 
whatever ingredients are required from 
each group should be taken in turn, a 
solution made, and this solution, after 
being filtered, should be separately add- 
ed to the fountain, and the latter be well 
agitated before the following solution is 
added. 

For groups 1, 3, and 4, the salts should 
be dissolved in 5 times their weight of 
boiling, or 10 times their weight of cold, 
water. For group 2 (lithium carbonate) 
the proportions should be 1 part of 
lithium carbonate to about 130 parts of 
cold or boiling water. The substances 
mentioned in group 5 are added to the 
portable fountain in their solid state, and 
dissolve best when freshly precipitated. 
As carbonic arid gas aids their solution, 
it is best to charge the fountain after they 
are added, and agitate thoroughly, blow- 
ing off the charge afterwards if necessary. 

In group 5 the lithium carbonate is 
dissolved in the acids (see also group 2), 
the iron and manganese salts are dis- 
solved in 5 parts of boiling, or 10 parts of 
cold, water, the solution quickly nltered, 
the acids added to it, and the whole 
mixture added to the fountain already 
charged with gas, the cap being quickly 
taken off, and the solution poured in. 
The iron and manganese salts easily 
oxidize and produce turbidity, therHore 
the atmospheric air should be carefully 
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blown off under high pressure several 
times while charging touniaiiis. The 
substances mcntioiieu in group 7 are 
never put into the fountain, except the 
arseniate of sodium in tlie case of Vichy 
water, which contains but a trifling amount 
of this compound. 

Most of tlie solutions may be prepared 
beforehand and be used when required, 
thus saving considerable time. 

Formulas for various waters will be 
given at the end of this article. 

A question which arises in preparing 
mineral waters is: What is the best 
charging pressure? As a general rule, they 
are charged to a lower pressure than plain 
soda; good authorities even recommend 
charging certain mineral waters as low as 
SO pounds pressure to the square inch, but 
this seems much too low a pressure for 
the dispensing counter. From 50 to liO 
pounds pressure would be a good limit, 
while plain soda may be served out as 
high as 180 pounds. There must be 
enough pressure completely to empty the 
fountain, while enabling sufficient gas to 
be retained by the water to give it a 
thorough pungency. Moreover, a high 
pre.ssure to the mineral water enables a 
druggist at a pinch, when he runs out of 
plain soda, to use his Vichy water, in- 
stead, with the syruped drinks. The taste 
of the Vichy is not very perceptible when 
covered by the syrup, and most custom- 
ers will not notice it. 


Apollinaris Water. — 

Sodium carbonate.. . .2,835 grains 

Sodium sulphate 335 grains 

Sodium silicate. ..... 10 grains 

Magnesium chloride. 198 grains 

Calcium chloride 40 grains 

Potassa alum 57 grains 

Magnesium carbon- 
ate hydrate 158 grains 

Iron sulphate 21 grains 


Hunyadi Water. — 

Magnesium sulphate. 400 parts 

Sodium sulphate 400 parts 

Potassium sulphate . . 2 parts 

Sodium chloride 81 parts 

Sodium bicarbonate. . 12 parts 

Water 1 quart 


Lithia Water. — 

Lithium carbonate. . . 120 grains 
Sodium bicarbonate. 1,100 grains 
Carbonated water. ... 10 gallons 

For “still” lithia water, substitute 
lithium citrate for the carbonate in the 
above formula. 


Seltzer Water. — Hydrochloric acid 
(chemically pure)* 2,620 grains; pure 


water, 40 ounces. Mix and add marble 
dust, 240 grains; carbonate of magnesium* 
420 grains. Dissolve, and after 1 hour 
add bicarbonate of sodium, 2,540 grains. 
Dissolve, then add sufficient pure water 
to make 10 gallons. Filter and charge 
to 100 pounds pressure. 


Vichy Water. — The following fom^ula, 
based on the analysis of Bauer-Struve 
yields an imitation of 


Vichy (Grande Grille). 


Sodium iodide 

Sodium bromide. . . . 
Sodium phosphate . . 

Sodium silicate 

Potassium sulphate . 
Sodium chloride .... 
Sodium carbonate. . . 
Aluminum chloride. 
Strontium chloride. . 
Ammonium chloride 
Magnesium chloride 
Calcium chloride. .. 
Manganese sulphate 

Iron sulphate 

Sulphuric acid 

Water to make 


0.016 parts 

0.08 

parts 

2 

parts 

80 

parts 

125 

parts 

139 

parts 

6,792 

parts 

1 

part 

1 

part 

3 

parts 

24 

parts 

170 

parts 

0.46 

parts 

1 

part 

40 

parts 

10 

gallons 


Mix the first 7 ingredients with about 
10 times their weight of water and filter. 
In the same manner, mix the next 5 
ingredients with water and filter; and 
then the last 3 ingredients. Pour these 
solutions into sumcient water contained 
in a fountain to make 10 gallons, and 
charge at once with carbon dioxide gas. 

Waters like the above are more cor- 
rectly named “imitation” than “arti- 
ficial,” as the acidic and basic radicals 
may bear different relations to one an- 
other in the natural and che other. 


PURIFYING WATER. 

See abo Filters. 

If an emulsion of clay is poured into a 
soap solution, the clay gradually separates 
out without clarifying the liquid. , When 
a few drops of hydrochloric acid, how- 
ever, are added to a soap solution and a 
small quantity — about 1.5 per cent — of 
a clay emulsion poured in, the liquid 
clarifies at once* with formation of a 
plentiful sediment. Exactly the same 
process takes place when the waste 
waters from the combing process in 
spinning are treated with day. The 
waters which remain turbid for several 
days contain 500 to 800 grams of fatty 
substances ^ per cubic meter. If to 1 
liter of this liquid 1 gram of clay is 
added* with 15 to 20 per cent of water, 
the liquid clarifies witn separation of a 
sediment and assumes a golden-brown 
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color. Besides the fatty substances, fhia 
deposit also contains a certain quanti^ 
of nitrogenous bodies. Dried at ( 100° C.l 
812° F., it weighs about 1.6 grams ana 
contains 30 per TOnt of fat. i ne grease 
obtained from His clear, of good quality, 
Hnd deliquesces at 96° F. After removai 
of this fat, the mass still contains 1.19 
per cent of nitrogen. 

Sterilizatioii cf Water with Lime 
Chloride. — In order to disinfect and 
sterilize 1,00C parts of drinking water, 
0.15 parts of ary chloride of lime are 
sufficient. The lime is stirre<l wilh a 
little water into a thin paste; and intro- 
duced, with stirring, into the water to lx. 
disinfected and a lew drops of oflieinal 
hydrochloric acid are added. After 
i hour the clarification and disinfection 
is accomplished, whereupon 0.3 part.s o* 
calcium sulphite are added, in order U 
kill the unpleasant smell and taste of the 
chlorine. 

CUrif^ng Muddy Water. — The water 
supply from rivers is so muddy ut times 
that it will not go through the filter. 
When thi^ happens agitate each barrel 
of wa*cr with 2 pounds of pho^hate of 
lime and allow it to settle. This will 
take but a few minutes, and it will be 
found that most of the impurities have 
been carried down to the bottom. The 
water can then be drawn off carefully 
ind filtered. 

Removal of Iron from Drinking 
Water.-— The simplest method for re- 
moving the taste of iron in spring water 
is to pass the water through a filter con- 
taining a layer of tricalcic pho.spliate 
either m connection with other filU iing 
materials or alone. The phosphate is 
first recovered in a gelatinous form, then 
dried and powdered 

For Hardness. — A solution perfectly 
adapted to this purpose, and one wlucu 
may be kept a long time, is prepared as 
follows: 

Thirty-five parts of almond oil ar« 
mixed with 50 parts of glycerine of 
1.26 specific gravity and 8.5 parts of 50 
per cent soda lye, and boiled to sapomfi* 
cation. To this mixture, when it haj 
cooled to from 85° to 90° C. (185° to 194^ 
F.), are added 100 to 126 parts of boiling 
water. After cooling again, 600 parte 
of water are added, and the solution ia 
poured into a quart flask, with 94 per 
cent alcohol to make up a quart. Alter 
standing 2 months it is filtered. Twenty 
hydrolimeter degrees of this solutioa 
make, with 40 parts, of a solution of 0.65 
grams of barium chloride in 1 quart at 
water, a dense lather 1 centimeter high* 


Waterproofing 

(See also Enamels, Glazes, Palnti^ 
Pieservatives, Varnishes.^ 

Waterproofing a Waxed Finish. — A 
waxed finish may be effectually protected 
against water or other form of moisture, 
by applying the following coating: Zanzi- 
bar copal varnish, boiled linsc^ed oil, and 
spirltr of turpentine; six parts of each, 
by veight. Mix these together. 

Waterproofing Brick Arches. — Water- 
proofing of brick arches is done in the 
following manner: The masonry is first 
smoothed over with cement mortar. 
This is then covered with a special 
compound on which a layer of Hydrex 
felt is laid so as to lap at least 12 Inches 
on the transverse seams. Five layers of 
compound and 5 of felt are used, and 
special attention is paid to securing 
ti^tness around the drain pipes and at 
the spandrel walla. In fact the belt is 
carried up the back of the latter and 
turned into the joint under the coping 
about 2 inches, where it is held with 
cement mortar. The waterproofing on 
the arches is protected with 1 inch of 
cement mortar and that on the walls 
with a single course of brickwork. 

Waterproofing Cement. — A formula 
that has been used quite generally and 
with satisfactory results for waterproof- 
ing cement is a solution of lye and alum. 
Five pounds of powdered alum and 1 
lb. of lye are dissedved in 10 qt. of water. 
Use Vz pt. of this solution to each buck- 
etful of water used in mixing the cement. 

For outside watcrp'foofi^'K* Vi pt* 
of this mixture to a bucket of water, and 
thicken with pure cement to the consist- 
ency of a heavy wash. 

Waterproof Varnish for Wooden 
Trays. — Wooden trays are often built 
for darkroom or laboratory use. To maka 
them waterproof, yet chemically cljcan. Is 
a simple matter if the following coating 
Is applied: Melt Vi lb* common brown 
rosin and add 2 oz. of yellow-wax chips, 
stirring the mixture until it is smooth. 
This will fill all cracks and pores and will 
render the wood absolutely non-porous. 

Waterpremfing Blue Prints. — Use re- 
fined paraffine, and apply by Immersing 
the print In the melted wax, or more 
conveniently as follows: Immerse in 
melted paraffine until saturated, a number 
of pieces of an absorbent cloth a foot 
or more square. When withdrawn and 
cooled they are ready for use at any thne. 
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To apply to a blue print, spread one of 
the saturated cloths on a smooth surface, 
place the dry print on it with a second 
waxed cloth on top, and iron with a 
moderately hot flatiron. The paper 
immediately absorbs paraffine until sat- 
urated, and becomes translucent and 
highly waterproofed. The lines of the 
print are intensified by the process, and 
there is no shrinking or distortion. As 
the wax is withdrawn from the cloths, 
more can be added by melting small 
pieces directly under the iron. 

By immersing the print in a bath of 
melted paraffine the process is hastened, 
but the ironing is necessary to remove 
the surplus wax from the surface, unless 
the Daper is to be directly exposed to the 
wea^her and not to be handled. The 
irons can be heated in most offices by 
gas or over a lamp, and a supply of 
saturated cloths obviates the necessity 
of the bath. This process, which was 
originally applied to blue prints to be 
carried by tne engineer corps in wet 
mines, is equally applicable to any kind 
of paper, and is convenient for water- 
proofing typewritten or other notices to 
be posted up and exposed to the weather. 

Waterproof Coatings. — I. — Rosin oil, 
50 parts; rosin, 30 parts; white soap, 
9 parts. Apply hot on the surfaces to be 
protected. 

II. — It has been observed that when 
gluten dried at an ordinary temperature, 
hence capable of absorbing water, is 
mixed with glycerine and heated, it 
becomes water-repelling and suitable for 
a waterproof paint. One part of gluten 
is mixed with 1 i parts of glycerine, where- 
by a slimy mass is obtained which is ap- 
plied on fabrics subsequently subjected 
to a heat of *48® F. Tne heating should 
not last until all glycerine has evaporated, 
otherwise the coating becomes brittle and 
peels off. 

Waterproofing Canvas. — I. — The can- 
vas is coated with a mixture of the three 
solutions named below: 

I. Gelatin, 50 parts, by weight, boiled 
in 3,000 parts of water free from lime. 
*. Alum, 100 parts, dissolved in 3,000 
parts of water. 3. Soda soap dissolved 
in 2,000 parts of water. 

II. — Prepare a zinc soap by entirely 
dissolving 56 parts of soft soap in 1*5 to 
150 parts of water. To the boiling 
liquid add, with constant stirring, *8 to 
S3 parts of zinc vitriol (white vitriol). 
The zinc soap floats on top and forms, 
-after cooling, i\ hard white mass, which 
Is taken out; In order to clean it of 


admixed carbonic alkali, it must be re- 
melted in boiling fresh water. Next 
place 232.5 parts of raw linseed oil (free 
from mucus) in a kettle with 2.5 parts of 
best potash, and 5 parts of water. This 
mass is boiled until it has become white 
and opaque and forms a liquid, soap-like 
compound. Now, add sugar of lea<^ 1.25 
parts; litharge, 1 part; red lead, 2 parts; 
and brown rosin, 10.5 parts. The whole 
is boiled together about 1 hour, the 
temperature not being allowed to exceed 
212® F., and stirring well from time to 
time. After this add 15 parts of zinc soap 
and stir the whole until the metal soap 
has combined with the oil, the tempera- 
ture not exceeding 212® P. When the 
mixture is complete, add a solution of 
caoutchouc, 1.2 parte, and oil of turpen- 
tine. 8.56 parte, which must be well in- 
corporated by stirring. The material is 
first coated on one side by means of a 
brush with this composition, which must 
have a temperature of 158® F. There- 
upon hang it up to dry, then apply a 
second layer of composition possessing 
the same temperature, which is likewise 
allowed to dry. The fiber is now filled 
out, so that the canvas is waterproof. 

Waterproofing Corks. — For the pur- 
pose of making corks as impervious as 
possible, while at the same time keeping 
them elastic, saturate them with caout- 
chouc solution. Dissolve caoutchouc in 
benzine in the ratio of 1 part of caout- 
chouc to 19 parts of benzine. Into this 
liquid lay the corks to be impregnated 
and subject them to a pressure of 150 to 
180 pounds by means of a force pump, so 
that the liquid can thoroughly enter. 
The corks thus treated must next be ex- 
posed to a strong draught of air until all 
trace of benzine has entirely evaporated 
and no more smell is noticeable. 

WATERPROOFING FABRICS. 

It will be convenient to divide water- 
proof fabrics into two classes, viz., those 
which are impervious to water, and those 
which are water-repellent. It is im- 
portant to make this distinction, for, 
although all waterproof material is made 
for the purpose of resisting water, there 
is a vast difference between the two 
classes. The physical difference be- 
tween them can be briefly summed up as 
follows: Fabrics which are completely 
impervious to water comprise oil-skins, 
mackintoshes, and all materials having 
a water-resisting film on one or both sides, 
or in the interior of the fabric. Those 
coming under the second heading of 
water-repellent m<^terials do not possess 
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this film, but have cneir fibers so treated 
as to offer less attraction to the water 
than the water molecules have for them- 
selves. 

The principal members of the first 
group are the rubber-proofed goods; in 
uiese tlie agent employed is rubber in 
greater or less quantity, together with 
other bodies of varying properties. Be- 
fore enlarging on this class, it will be 
necessary to give a short description of 
the chemical and physical properties of 
rubber. 

Rubber, or caoutchouc, is a natural 
gum exuding from a large number of 
plants, those of the Kuphorbiace(P being 
the chief source for the commercial va- 
riety. The raw material appears on the 
market in the shape of blocks, cakes, or 
hottle-shaped masses, according to the 
manner in which it has been collected. 

It possesses a dark-brown — sometimes 
nearly black — exterior; the interior of 
the mass is of a lighter shade, and varies 
from a dingy brown to a <lirty white, the 
color depending on the tliffereiit brands ! 
and sources. In the raw state its prop- 
erties are very different from what they * 
are after going through the various man- 
ufacturing processes, an<l it has only 
a few of the characteristics which arc i 
generally associated with India rubber. i 
Chemically it is a complex hydrocarbon 
with the formula C 46 H 9 a, and appears to 
consist of a highly porous network of 
cells having several different rosins in 
their interstices. It is perfectly soluble 
in no single solvent, but will yield some 
of its constituents to many different i 
solvents. At a temperature of 10° C. i 
(50° F.) raw caoutchouc is a solid body 
and possesses very little elasticity. At 
36° C. (97° F.) it is soft and ela.slic to a 
bigh degree, and is capable of being 
ptretched 16 times its length. Further 
•ncrease of temperature lessens its elas- 
tic properties, and at 120° C. (248° F.) 
it melts. While in the raw condition 
it has several peculiar properties, one of 
which is: After stretching, and cooling 
suddenly while stretched, it retains its 
new form, and only regains its former 
shape on being warmed. Another .strik- 
ing feature is its strong adhesi\ c capacity; 
this property is so powerful that the 
rubber cannot be cut with a knife unless 
the blade is wet; and freshly cot portions, 
if pressed together, will adhere and form 
a homogeneous mass. From these facts 
it 7/ill be .seen how it differs from rubber 
in the shape of a cycle tire or other manu- 
factured torm. 

The most valuable property possessed 
by raw caoutchouc is tnat of entering into 


chemical combination with sulphur, after 
which its elasticity is much increased; it 
will then bear far greater gradations of 
heat and cold. This chemical treatment 
of caoutchouc with sulphur is known as 
“vulcanizing,” and, if properly carried 
out, wdll yield either soft vulcanized rub- 
ber or the hard variety known as vulcan- 
ite. On the other nand, caoutchouc, 
after vulcanizing, has lost its plastic 
nature, and can no longer be molded into 
various shapes, so that in the production 
of stamped or molded objects, the cus- 
tomary method is to form them in un- 
viilcanized rubber and then to vulcanize 
them. 

Raw caoutchouc contains a number of 
natural impurities, such as sand, twigs, 
soil, etc.; tnese require removing before 
the manufacturing processes can be 
carried out. The first operation, after 
rough washing, is to stired the raw 
material into small strips, so as to en- 
able the impurities to be washed out. 
This process is carried out by pressing 
the rubber against the surface of a re- 
volving drum (A, Fig. 1), carrying a 



number of diagonally arranged knives, 
Jiy on its surface. A lever, C, presses 
the rubber against the knives; D is the 
fulcrum on which C works, E being a 
weight which throws back tlie lever on 
the pressure being removed. During 
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this operation a of water is Lept play- 
inflf onto the knives to cool and enable 
them to cut. 

Following this comes the passage 
between a pair of corrugated steel rollers 
(as shown in Fig. 2). These rollers have 
each a different speed, so that the rubber 
gets stretched and squeezed at the same 
time. Immediately over the rollers a 
water pipe is fixed, so that a steady 
stream of water washes out all the sana 
and other extraneous matter. In Fig. 2, 
A A are the steel rollers, while B is a 
screw working springs which regulate 
the pressure between the rollers. The 
power is transmitted from below from 
the pulley, C, and thence to the gearing. 

Tne next operation, after well drying, 
is to thoroughly masticate the shredded 
rubber between hot steel rollers, which 
resemble those already described, but 
usually have a screw-thread cut on their 
surfaces. Fig. 3 shows the front view 



of this masticating machine, A being the 
rollers, while the steam pipe for heating 
is shown at B. Fig. 3a gives a top view 
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of the same machine, showing the two 
rollers. 

After passing several times through 
these, the rubber will be in the form of 
homogeneous strips, and is then ready 
either for molding or dissolving. As 
we are dealing so)dy with waterproofed 
textiles, the next process which concerns 
us is the dissolving of the rubber in a 
suitable solvent. Benzol, carbon bi- 
sulphide, oil of turpentine, eh^er, and 
absolute alcohol, will each dissolve a 


certain amount oi abber, but no one of 
them used alone gives a thorough solu- 
tion. The agent commonly employed 
is carbon bisulphide, together with 10 
per cent of absolute alcohol. Whatever 
solvent is used, after being steeped in it 
for some hours the caoutchouc swells out 
enormously, and then requires the addi- 
tion of some other solvent to effect a 
complete solution. A general method is 
to place the finely shredded rubber in a 
closed vessel, to cover it with carbon 
bisulpiiiue, and allow to stand for some 
hours. Toward tlie end of the time the 
vessel is w'armed bv means of a steam 
coil or jacket, and 10 parts absolute 
alcohol are added for every 100 parts of 
carbon bisulphide. The whole is then 
kept gently stirred for a few hours. Fig. 
4 shows a common type of the vessel 
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used for dissolving rubber. In this 
diagram A is the interior of the vessel, 
and B a revolving mixer in the same. 
The whole vessel is surrounded by a 
steam jacket, C, with a steam inlet at D 
and a tap for condensed water at E. 
F is the cock by which the solution is 
drawn off. 

After the rubber is dissolved, about 12 
to 24 per cent of sulphur is added, and 
thoroughly incorporated with the solu- 
tion. The sulphur may be in the form 
of chloride of sulphur, or as sulphur pure 
and simple. A very small quantity of 
sulphur is required to give the necessary 
result, 2 to 3 per cent being sufficient to 
effect vulcanization; but a large quantity 
is always added to hasten the operation. 

Even after prolonged treatment with 
the two solvents, a solution of uniform 
consistency is never obtained: clots of a 
thicker nature will be found floating 
in the solution, and the next operation 
is to knead it up so as to obtain equal 
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density throuffhout. 5 will give an 

idea of how this mixing is done. 
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At the top of a closed wooden chamber 
IS a covereu reservoir, A, containing the 
solution of rubber. A long slit at the 
base of this reservoir allows the solution 
to fall between sets of metal rollers, BlUi 
below. Neighboring rollers are revolv- 
ing in opposite directions, and at dilTer- 
ent speeds, so that, aft<*r passing all 
three sets of rollers, and emerging at 
the bottom, the solution shouhl be of uni- 
form consisten^, CC'C are the guiding 
funnels, and KE are scrapers to clear the 
dution fr<im the rollers, D is a wedge- 
shaped plug worker! by a rack and pinion, 
and regulates the flow of tlie solution. 

It now remains to apply the rubber to 
the fabric and vulcanize it. Up to this 
stage the sulphur has only been mechan- 
ically mixed with the rubber; the aid of 
heat is now required to bring about 
chemical combination between the tw'o. 
This process, which is kinoMi as ‘’burn- 
ing,’* consists ill subjecting the rubber- 
covered fabric to a temperature of about 
F. Sulphur itself melts at F,, 



and the temperature at which combina- 
tion takes place must be above this. 
Ficr. 6 shows one of the methods of 


.spreading the rubber on the cloth A 
is the tank containing the solution with 
an outlet at the bottom arranged so as 
to regulate the flow of solution. The 
fabric passes slowly underneath this, re- 
ceiving as it travels a thin coating of the 
waterproofing. '^I'lic two rollers at B press 
the solution into the fabric and distrib- 
ute the proofing evenly over the entire 
surface. 

After leaving the two squeezing rollers, 
the cloth travels slowly through a covered 
chainher, C, having a scries of steam 
pipes, EE, underneath, to evaporate the 
solvent; this condenses on the upper por- 
tion of the chamber, which is kept cooled, 
and flows down the .sides into suitable 
receptacles. After this the proofed cloth 
is vulcanized by passing round metal 
cylinders heated to the iieces.sary temper- 
ature, or by pas.sing through a heated 
chamber. Fig. 7 shows the spreading of 



rubber between two fabrics. The two 
cloths are wound evenly on the rollers, 
BB\ from this they are drawm conjointly 
through the rollers, D, the stream of 
proofing solution flowing down between 
the rollers, which then press the two 
fabrics together with the rubber inside. 
The lower rollers marked CC are heated 
to the necessary degree, and cause the 
rubber and sulphur to combine in chem- 
ical union. 

So far the operation of proofing has 
been dc.scribed as though pure rubber 
only was u.sed; in practice the rubber 
forms only a small percentage of the 
rooting material, its place being taken 
y cheaper bodies. One of the common 
ingredients of proofing mixtures is boiled 
linseed oil together with a .small quantity 
of litharge; this drie.s very quickly, and 
forms a glassy flexible film. Coal tar, 
shellac, colcyihony, etc., arc all used, tf>- 
gether with India-rubber varnish, to make 
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different waterproof compositions. Oil 
of turpentine and benzol form good solvents 
for rubber, but it is absolutely essential 
that both rubber and solvent be perfectly 
anhydrous before mixing. Oil or turpen- 
tine, alcohol, etc., can be best deprived 
of water bv mixing with either sulphuric 
acid or dehydrated copper sulphate, and 
allovMng to stand. The acid or the 
copper salt will absorb the water and 
sink to the bottom, leaving a supernatant 
layer of dehydrated turpentine or what- 
ever solvent is used. All the sulphur in 
a rubber-proofed cloth is not in com- 
bination with the rubber; it is frequently 
found that, after a lapse of time, rubber- 
proofed material shows an efflorescence 
of sulphur on the surface, due to excess 
of sulphur, and occasionally the fabric 
becomes stiff and the proofing scales off. 
Whenever a large proportion of sulphur 
is present, there is always the danger of 
the rubbers forming slowly into the hard 
vulcanite state, as the substance com- 
monly called vulcanite consists only of 
ordinary vulcanized rubber carried a 
stage further by more sulphur being 
u'^ed and extra heat applied. If after 
vulcanizing, rubber is treated with caus- 
tic soda, all this superfluous sulphur can 
be extracted; if it is then well washed 
the rubber will retain its elasticity for a 
long period. With the old methods of 
proofing, a sheet of vulcanized rubber 
v/as cemented to a fabric with rubber 
varnish, and frequently this desulphuriz- 
ing was performed before cementing to- 
gether. The result was a flexible and 
durable cloth, but of great weight and 
thickness, and expensive to produce. 

The chemistry of rubber is very little 
understood; as mentioned previously, 
rubber is a highly complex body, liable 
to go through many changes. These 
changes are likely to be greater in rub- 
ber varnish, consisting of half a dozen or 
more ingredients, than in the case of 
rubber alone. The action of sunlight 
has a powerful effect on rubber, much 
to its detriment, and appears tt» increase 
its tendency to oxidize. Vulcanized 
rubber keeps its properties better under 
water than when exposed to the air, and 
chan'ges more slowly if kept away from 
the light. It appears as though a slight 
decomposition always takes place even 
with pure rubber; but tbe presence of so 
many differently constituted substances 
as sometimes occur in rubber solutions 
no doubt makes things worse. When- 
ever a number of different bodies with 
varying properties are consolidated to- 
get her by heat, as in the case of rubber 
compositions, it is only reasonable to 


expect there will oe some molecular re« 
arrangement going on in the mass; and 
this can be assigned as the reason why 
some proofings last as long again as 
others. Some metallic salts nave a very 
injurious action on rubber, one of the 
worst being copper sulphate. Dyers are 
frequently warned that goods for rubber- 
proofing must be free from this metal, 
as its action on rubber is very powerful, 
though but little understood. As is 
generally known, grease in any form is 
exceedingly destructive to rubber, and it 
should never be allowed in contact in 
the smallest proportion. Some composi- 
tions are made up by dissolving ruober 
in turpentine ana coal tar; but in this 
case some of the rubber’s most valuable 
properties are destroyed, and it is doubt- 
ful if it can be properly vulcanized. 
Owing to rubber being a bad conductor 
of heat, it requires considerable care to 
vulcanize it in any thickness. A high 
degree of heat applied during a short 
eriod would tend to form a layer of 
ard vulcanite on the surface, while that 
immediately below would be softer and 
would gradually merge into raw rubber 
in the center. 

The different brands of rubber vary 
so much, especially with regard to solu- 
bility, that it is always advisable to treat 
each brand by itself, and not to make a 
solution of two or more kinds. Oilskins 
and tarpaulins, etc., are mostly proofed 
by boiled linseed oil, with or without 
thickening bodies added. They are 
not of 
in this 

repellent,’' class has now to be dealt with. 

All the shower-proof fabrics come 
under this heading, as well as every cloth 
wdiich is pervious to air and repulsive to 
water. The most time- honored recipe 
for proofing woollen goods is a mixture 
of sugar of lead and alum, and dates 
back hundreds of years. The system of 
using this is as follows: The two ingre- 
dients are dissolved separately, and the 
.solutions mixed together. A mutual de- 
composition results, the base of the lead 
salt uniting with the sulphuric acid out 
of the alum to form lead sulphate, which 
precipitates to the bottom. The clear 
solution contains alumina in the form of 
acetate, and this supplies the proofing 
quality to the fabric. It is applied in a 
form of machine shown in Fig. 8, which 
will be seen to consist of a trough con- 
taining the proofing solution, C, wdth a 
pair of squeezing rollers, A, over the top. 
The fabric is drawn down through the 
solution ,and up through the squeezers 
in the direction of the arrows. At the 


efficient interest to enlarge upon 
article, so the second, or “water- 
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back of the machine the cloth automatic- 
ally winds itself onto a roll, and then 
only requires drying to develop the water- 



Fia. 8. 

resisting power. /) is a weight acting on 
a lever which presses the two rollers, 
together. The water-repelling property 
is gained as follows: 

Drying the fabric, which is impreg- 
nated with acetate of alumina, drives off 
some of the volatile acetic acid, leaving a 
iL^tm of basic acetate of alumina on each 
wool fiber. This basic salt is very diffi- 
cult to wet, and has so little attraction 
for moisture that in a shower of rain the 
drops remain in a spheroidal state, and 
fall off. In a strong wind, or under pres- 
sure, water eventually penetrates through 
fabrics proofed in this manner; but they 
will effectually resist a sharp shower. 
Unfortunately, shower-proofed goods, 
with wear, gradually lose this property 
of repelling water. The equation repre- 
senting the change between alum and 
sugar of lead is given below. In the case 
of common alum there would, of course, 
be potassium acetate in solution besides 
the alumina. 

Alum. Sugar of lead. 

AlaK)(So 4)4 -|- 4Pb(CaHiOa)a 

Lead Potassium Aluminum 

sulphate. acetate. acetate. 

- bS 04 -f 2KCaH,Oa + Ala(C.lI,Oa). 

Now that sulphate of alumina is in 
common use, alum need not be used, as 
the potash in it serves no purpose in 
proofing. 

There are many compositions con- 
ferring water: resisting powers upon tex- 
tiles, Dut unfortunat^y they either af- 
fect the general bundle of the material 
and make it stiff, or they stain and dis- 
color it, which is equally bad. A large 


range of waterproof compositions can be 
got by using stearates of the metals; 
these, in nearly every case, are insoluble 
bodies, and when deposited in the in- 
teror of a fabric form a water-resisting 
“filling” which is very effective. As a 
rule these stearates are deposited on the 
material by means of double baths; for 
example, by passing the fabric through 
(say) a bath of aluminum acetate, and 
then, after squeezing out the excess of 
liouid, passing it through a bath of soap. 
The aluminum salt on the fabric de- 
composes the soap, resulting in a de^sit 
of insoluble stearate of alumina. This 
system of proofing in two baths is clean- 
er and more economical than adding all 
the ingredients together, as the stearate 
formed is just where it is required “on 
the fibers,” and not at the bottom of the 
bath. 

One of the most important patents 
now worked for waterproofing purposes 
is on the lines of the ola alumina process. 
In this case the factor used is rosin, 
dissolved in a very large bulk of petro- 
leum spirit. The fabrics to be proofed 
(usually dress materials) are passed 
through a bath of this solution, and 
carefully dried to drive off the solvent. 
Following this, the goods are treated by 
pressing with hot polished metal rollers. 
This last process melts the small quan- 
tity of rosin, which is deposited on the 
cloth, and leaves each single fiber with 
an exceedingly thin film of rosin on it. 
It will be understood that only a very 
attenuated solution of rosin is per- 
missible, so that the fibers of the threads 
and not the threads themselves are coated 
with it. If the solution contains too 
much rosin the fabric is stiffened, and the 
threads cemented together; whereas if 
used at the correct strength (or, rather, 
weakness) neither fabric nor dye suffers, 
and there is no evidence of stickiness of 
any description. 



Fig. shows a machine used fof 
spreading a coat of either proofing or any 
other fluid on one side of the fabric. 
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This is done by means of a roller. A, 
running in the proofing solution, the 
material to be coated traveling slowly 
over the top and just in contact with the 
roller, which transfers the proofing 
to it. Should the solution used be of a 
thick nature, then a smooth metal roller 
will transfer sufficient to the fabric. If 
the reverse is the case, and the liquid 
used is very thin, then the roller is 
covered with felt, which very materially 
adds to its carrying power. As shown in 
Fig. 9, after leaving the two squeezing 
rollers, BB, the fabric passes slowly 
round a large steam-heated cylinder, C, 
with the coated side uppermost. This 
dries the proofir^ and fastens it, and the 
cloth is taken on at D. 

Besides stearates of the metals, glues 
and gelatins have been used for proof- 
ing purposes, but owing to their stiffen- 
ing effect, they arc only of use in some 
few isolated cases. « With glue and 
gelatin the fixing agent is either tannic 
acid or some metallic salt. Tannic 
acid converts gelatin into an insoluble 
leather-like body; this can be deposited 
in the interstices of the fabric by passing 
the latter through a gelatin bath first, 
and then squeezing and passing through 
the tannic acid. Bichromate of potash 
also possesses the property of fixing the 
proteid bodies and rendering them in- 
soluble. 

The following are. special processes 
used to advantage in the manufacture of 
waterproof fabrics: 

I. — Ordinary Fabrics, Dressing Ap- 
parel, etc. — Immerse in a vat of acetate 
of alumina (5® Be.) for 12 hours, lift, dry, 
and let evaporate at a temperature of 
from 140® to 149® F. 

II. — Sailcloth, Awnings, Thick Blank- 
ets, etc. — Soak in a 7 per cent solution of 
gelatin at 104® F., dry, pass through a 
4 per cent solution of alum, dry again, 
rinse ill water, and dry. 

III. — Fabrics of Cotton, Linen, Jute, 
and Hemp. — Put into a bath of am- 
moniacal cupric sulphate of 10® Be. at a 
temperature of 87® F.; let steep thorough- 
ly, then put in a bath of caustic soda 
(20® Be.) and dry. To increase the im- 
permeability, a bath of sulphate of al- 
umina may be substituted for the caustic- 
soda bath. 

ly —Saturate the fabrics with the fol- 
^wing odorle.ss conipoimd, subjecting 
them 3 veral times to a bru.shing machi. ie 
having several rollers, where the warp 
threads will be well smoothed, and a 
waterproof product of fine sheen and 
ffcarcely fading will be the result. The 


compound is made with 90 parts, bj 
weight, of Japan wax, 22) parts, by 
weight, of paraffine, 12 parts, by weight, 
of rosin soap, S5 parts, bv weight, of 
starch, and 5 parts, hy weight, of a 5 per 
cent solution of alum. Fabrics thus pre- 
pared are particularly adapted to the 
manufacture of haversacks, shoes, etc. 

V. — White or Light Fabrics. — Pass 
first through a bath of acetate of alumina 
of 4® to 5® Be. at a temperature of 104® F., 
then through the rollers to rid of all 
liquid; put into a warm solution of soap 
(5 parts, by weight, of olive-oil soap to 
100 parts, by weight, of fresh water) and 
finally pass through a 2 per cent solution 
of alum, dry for 2 or 3 days on the drop- 
ping horse, and brush off all particles of 
soap. 

VI. — Dissolve 1) parts, by weight, of 
gelatin in 50 parts, by weight, of boil- 
ing water, add 1) parts, by weight, of 
scraped tallow soap and 2) parts, by 
weight, of alum, the latter being put in 

radually; lower the temperature of the 
ath to 122® F., lift out the fabric, dry, 
and calender. 

VII. — Tent Cloth. — Soak in a warm 
solution of 1 part, by weight, of gelatin, 
1 part, by weight, of glycerine, and 1 

art, by weight, of tannin in 12 parts, 
y weight, of wood vinegar (pyroligne- 
ous acid) of 12® Be. The whole is 
melted in a kettle and carefully mixed. 
The mass is poured into the receiver of 
the brushing machine, care being taken 
to keep it nquid. For a piece of 500 
feet in length and 20 inches in width, 
50 to 80 parts, bv weight, of this com- 
pound are needed. 

VIII. — To freshen worn waterproof 
material, cover with the following; Fifty* 
five thousand parts, by weight, of gelatin; 
100 parts, by weight, of bichromate of 
potash; 100 parts, by weight, of acetic 
acid (to keep glue from congealing), and 
from 3,000 to 5,000 parts, by weight, of 
water; to this add 500 piarts, by weight,, 
of peroxide of ammoniacal copper, 100® 
Be. This compound is put on tne fabric 
with a brush aud then exposed to air and 
light. 

IX. — Soft Hata. — The hats are stiffened 
as usual, then put through the following 
three baths: Dissolve ) part, by weight 
of tallow soap in from 40 to 50 parts, by 
weight, of warm water (140® F.). Pul 
3 to 4 dozen hats into this solution, leave 
them in it for half an hour, then take out 
and put them as they are into another 
bath prepared with 40 to 50 parts, by 
weight, of water and ) part, by weight, of 
alum and heated to 86® to 104® F. After 
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haring been left in the second bath for 
4 or i hour, take out as before, put 
into the third bath of 40 to 50 parts, by 
weight, of water, ) part, by weight, of 
alum, and about IS parts, by weight, of 
fish glue. In this cold bath the hats are 
left ^r another ^ hour or more until thev 
are conipletely saturated with the liquia, 
then dried and the other operations con- 
tinued. 

X. — Woolen cloth may be soaked in 
a vat filled with aluminum acetate, of 
5^ B4., for 12 hours, then removed, dried, 
and dried again at a temperature of 
140® F. 

XI. — Wagon covers, awnings, and 
sails are saturated with a 7 per cent 
gelatin solution, at a temperature of 
104® F., dried in the air, put through a 4 
per cent section of alum, dried again in 
the air, carried through water, and dried 
a third time. 

XII. — Cotton, linen, iute, and hemp 
fabrics are first thoroughly saturated in 
a bath of ammonio-cupric sulphate, of 
10® B6., at a temperature of 77® F., then 

S ut into a solution of caustic soda, 2® 
'4., and dried. They may be made still 
more impervious to water by substituting 
a solution of aluminum sulphate for the 
caustic soda. 

XIII. — White and light-colored fabrics 
are first put into a bath of aluminum 
acetate, 4® to 5° Be., at a temperature of 
102® F., the superfluous liquid being re- 
moved from the fabric by press roller.s. 
The fabric is put into a soap solution 
(5 parts of good Marseilles soap in 100 
parts of sou water). Finally it is put 
through a 2 per cent alum solution, and 
left to dry for 2 or 3 days on racks. The 
adhering particles of soap are removed 
by brusning with machinery. 

XIV. — Dissolve 1.5 parts of gelatin in 
50 parts of boiling water, add 1 .5 parts 
of shavings of tmlow grain soap, and 
gradually, 2.5 parts of alum. Let this 
cool to 122® F., draw the fabric through 
itt dry and calender. 

XV. — Cellular tissues are made water- 
proof by impregnating them with a warm 
solution of 1 part, by weight, of gelatin, 
1 part, by weignt, of glycerine, and 1 part, 
by weight, of tannin, in 12 parts, by weight, 
oi wood vinegar, 12® 

XVI. — Linen, hemp, jute, cotton, and 
other fabrics can be given a good odor- 
less waterproof finish by inipregiiating 
them, and afterwards subjecting them to 
the action of several mechanical brush 
rollers. By this process the fabric is 
liniihed dry, the fibers are laid smooth. 


the threads of the warp brought out, and 
a glossy, odorless, unlading waterproof 
stuff results. Fabrics manufactured in 
the usual way from rough and colored 
yarns are put through a bath of this 
waterproof finish, whose composition is 
as follows: Thirty parts, by weight, of 
Japanese wax; 22.5 parts, by weight, of 
paraffine; 15 parts, by weight, of rosin 
soap; 35 parts, oy weignt, of starch, and 5 
parts, by weight, of a 5 per cent alum solu- 
tion. The first three components are 
melted in a kettle, the starch and, lastly, 
the alum added, and the whole stirred 
vigorously. 

XVII. — One hundred parts, by weight, 
of castor oil are heated to nearly 204® F., 
with 50 parts, by weight, of caustic 
potash, of 50® B6., to which 50 parts, by 
weight, of water have previously been 
added. Forty parts, oy weight, of 
cooler water are then added slowly, care 
being taken to keep the temperature of 
the mixture constant. As soon as the 
liquor begins to rise, 40 parts, by weight, 
of cooler water are again added, with the 
same precaution to keep the temperature 
from Tailing be? >w 204® F. At the same 
time care rausi be Uken tc prevent the 
liquor boiling, as this would produce too 
great saponification. By the prolonged 
action of heat below the boiling point, 
the oil absorbs water and caustic potash 
without being changed, and the whole 
finally forms a perfectly limpid, nearly 
black liquid. This is diluted with 5 
times its weight of hot or cold water, and 
is then ready for use without any further 
preparation. Other vegetable oils may 
be employed besides castor oil, and the 
quantity of unsapotiified oil present may 
be increased by stirring the prepared 
liquid with a fresh qiiantity of castor or 
otner vegetable oil. The product is slight- 
ly alkaline, but wool fiber is not injured, 
as the oiling may be done in the cold. 
The solution is clear and limpid, and will 
not separate out on standing like an emul- 
.sion. This product in spinning gives a 
10 per cent better utilization of tne raw 
material owing to the greater, evenness 
and regularity with which the fibers are 
oiled; in weaving less oiling is required. 

The product can be completely re- 
moved oy water, preferably by cold 
water, and scouring of the goods subse- 
quently with soap, soda, or fuller’s earth 
can tbu.s be dispensed with. 

XVIII. — Cloth may be rendered watei- 

f iroof by rubbing the under side with a 
ump of ueeswax until the surface presents 
a uniform white or grayish appearance. 
This method it is said renders the cloth 
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practically waterproof, although still leav- 
ing it porous to air. 

XIX. — Coating the under side of the 
cloth with a solution of isinglass and 
then applying an infusion of galls is 
another method, a compound being thus 
formed which is a variety of leather. 

XX. — -An easy method is the formation 
of aluminum stearate in the fiber of the 
cloth, which may readily be done by im- 
mersing it in a solution of aluminum 
sulphate in water (1 in 10) and without 
allowing it to dry passing through a solu- 
tion of soap made from soda and tallow 
or similar fat, in hot water. Reaction 
between the aluminum sulphate and the 
soap produces aluminum stearate and 
sodi um sulphate. The former is insoluble 
and remains in the fiber the latter is re- 
moved by subsequently rinsing the fabric 
in water. 

XXI. — A favorite method for cloth is 
as follows: Dissolve in a receptacle, 
preferably of copper, over a bright coal 
fire, I liter (1.76 pints) of pure linseed oil, 
I liter ^1.76 pints) of petroleum, 4 liter 
(0.88 pints) of oil turpentine, and l!25 
grams (4.37 ounces) of yellow wax, the 
last named in small biis.^ As there is 
danger of fire, boiling of this mass should 
be avoided. With this hot solution re- 
moved from the fire, of course the felt 
material is impregnated; next it is hung 
up in a warm, dry room or spread out, 
but in such a manner that the uniform 
temperature can act upon all parts. 

Waterproofi^ Leather. — I. — Ten- 
ning^s process is as follows: Melt together 
equal parts of zinc and linseed oil, at a 
temperature not above F. Put the 
leather in the molten mixture and let it 
remain until saturated. The **zinc soap” 
if made by dissolving 6 parts of white 
soap in 16 parts of water, and stirring 
into the solution 6 parts of zinc sulphate. 
To make sure of a nomqgenequs mixture 
remelt the whole and stir until it begins 
to cool. The process, including the satu- 
ration of the leather, requires about 48 
hours. Instead of zinc sulphate, copper 
or iron sulphate may be used. The piii- 
losophy of the process^ is that the mois- 
ture and air contained in the pores of the 
leather are driven out by the heat of the 
soap mixture, and^ their place is taken, on 
cooling, by the mixture. The surface of 
the leather is scraped after cooling, and 
the article is dried, either by heating over 
an open fire or by hanging in a drying 
room, strongly heated. 

II. — Prideaux* process consists in sub- 
mitting the leather to treatment with a 


solution of caoutchouc until it is thor< 
oughly saturated with the liquid. The 
latter consists of SO parts of caoutchouc 
in 500 parts of oil of turpentine. Com- 
plete impregnation of the leather re- 
quires several days, during which the 
solution must be frequently applied to 
the surface of the leather and ruobed in. 

III. — Villon’s process consists in ap- 
plying a soap solution to the leather, 
about as follows: The leather is first 
treated to a solution of 62 parts of soap, 
124 parts of glue, and 2,000 parts of 
water. When it has become saturated 
with the solution, it is treated to rubbing 
with a mixture of 460 parts of common 
salt and 400 parts of alum, in suflScient 
water to dissolve the same. After this it 
is washed with tepid water and dried. 
This process is much the quickest. The 
application of the soap requires about 
2 nours, and the subsequent treat- 
ment about as much more, or 4 or 5 hours 
in all. 

Oilskins.-^The art of painting over 
textile fabrics with oily preparations to 
make them waterproof is probably nearly 
as old as textile manufacture itself, an 
industry of prehistoric, nay, geologic, 
origin. It is certainly more ancient than 
the craft of the artistic painter in oils, whose 
canvases are nothing more nor less than 
art oilskins, and when out of their frames, 
have served the usual purpose of those 
things in protecting goods or the human 
body before now. The art of water- 
proofing has been extended beyond tha 
domain of the oilskin by chemical 
processes, especially those in which alum 
or lead salts, or tannin, are used, as well 
as by the discovery of India rubber and 
gutta percha. These two have revolu- 
tionized the waterproofing industry in 
quite a special manner, and the^ oilskin 
manufacture, although it still exists and 
is in a fairly flourishing condition, has 
found its products to a very large extent 
replaced by rubber goods. The natural 
result has been that the processes used in 
the former industry have remained now 
unchanged for a good many years. They 
had already been brought to a very Mr- 
fect state when the rubber- waterproofing 
business sprang up, so that improve- 
ments were even then difficult to hit upon 
in oilskin making, and the check put 
upon the trade by India rubber made 
people less willing to spend time and 
money in experimenting with a view to 
improving wnat many years had already 
made it difficult to better. Hence the 
three cardinal defects of the oilskin: its 
weight, its stiffness, and the liability 9 I 
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its folds to stick together when it is j 
wrappea up, or in the other extreme to 
cracK, stilf remains. The weight, of 
course, is inevitable. An oilskin must 
be heavy, comparatively, from the very 
essence of the process by which it is 
made, but there seems no reason why it 
should not in time be made much more 
pliable (an old-time oilskin coat could 
ohen stand up on end when empty^ and 
free frDin the danger of cracking or oeing 
compa cted into a solid block when it has 
been stored folded on a shelf. 

Probably the best oilskins ever made 
are those prepared by combining Dr. 
Stenhouse’s process (patented in 1864) 
with the ordinary method, which con- 
sists in the main of painting over the 
fabric with two or more coats of boiled 
linseed oil, allowing each coat to dry 
before the next is applied. This, with a 
few variations in detail, is the whole 
method of making oilskins. Dr. Sten- 
house’s waterproofing method is to im- 
regnate the fabric with a mixture of 
ard paraffine and boiled oil in propor- 
tions varying according to circum- 
stances from 95 per cent of paraffine and 
5 of oil to 70 per cent of the former and 
SO of the latter. The moat usual per- 
centages are 80 and 20. The mixture is 
made with the aid of heat, and is then 
cast into blocks for storage. It is ap- 
lied to the cloth stretched on a hot plate 
y rubbing the fabric thoroughly all 
ov'er with a block of the composition, 
which may be applied on one or both 
sides as may be wished. The saturation 
is then made complete, and excess of 
composition is removed by passing the 
cloth between hot rollers. When the 
cloth is quite cold the process is com- 
plete. The paraffine and the drying oil 
comhine their waterproofinitj powers, and 
the paraffine prevents the oil from ex- 
erting^ any injurious action upon the 
material. Drying oil, partly oi: account 
of the metallic compounds in it, and 
partly on account of its absorbing oxygen 
from the atmosphere, has a decided slow 
weakening effect upon textile fibers. 
Dr. Sten house points out that the in- 
flammability of oilskins may be much 
lessened by tlie use of the ordinary fire- 
proofing salts, such as tungstate of soda, 
or alum, eitlier before or after the water- 
pi jofirig process is carried out. 

The following are some of the best 
recommended recipes lor making oil- 
siiins: 

I. — Dissolve 1 ounce of yellow soap in 
1 1 pints rf boiling water. Then stir in 
1 quart of boiled oil. When cold, add 
i pint of gold size. 


II- — Take fine twilled calico. Soak 
it in bullock’s blood and dry it. Then 
give it 2 or 3 coats of boiled oil- mixed 
with a little litharge, or with an ounce of 
gold size to every pint of the oil. 

III. — -Make ordinary paint ready to 
be applied thin with a strong solution of 
soap. 

IV. — Make 96 pounds of ocher to a 
thill paste with boiled oil, and then add 
16 pounds of ordinary black paint mixed 
ready for use. Apply the nrst coat of 
this with soap, tne subsequent coats 
without soap. 

y. — Dissolve rosin in hot boiled oil 
till it begins to thicken. 

VI. — Alix clialk or pipe clay in the 
finest powder, and in the purest state 
obtainable to a thin paste w'itn boiled oil. 

VII. — Melt together boiled oil, 1 pint; 
beeswax and rosin, each, 2 ounces. 

VIII. — Dissolve soft soap in hot water 
and add solution of protosulphate of 
iron till no further precipitate is produced. 
Filter off, wash, and ciry, and form the 
mass into a thin prate with boiled oil. 

All these comp usitions are painted on 
with an ordiiiar} painter’s brush. The 
fabric should be slightly stretched, both 
to avoid folds and to facilitate the pene- 
tration of the waterproofing mixture. To 
aid the penetration still further, the 
mixture should be applied hut. It is of 
the greatest iranortanee that the fabric 
shoulfl not be damp when the composi- 
tion is applied to it. It is best to have it 
warm as well as the composition. If 
more tlian one coat is applied, which is 
practically always the case, three being 
the usual number, it is essential that the 
la.st coat should he perfectly dry before 
the next is applied. Neglect of this 
precaulioii is tiie chief cause of sticki- 
ness, which frequently results in serious 
damage to tlie oilskins when lliey have 
to be unfolded. In fact, it is advisable 
to avoid folding an oilskin when it can 
be avoided. They should be hung up 
when not in use, whenever practicable, 
and be allowed plenty of room. It goes 
without saying that no attempt should 
be made to sell or use the oilskin, whether 
garment or tarpaulin, until the final coat 
of composition is perfectly dry and set. 
It is unadvisiible to use artificial heat in 
the drying at any stage in the manu- 
facture. 

Waterproofing Paper. — Any conven 
lent and appropriate machinery or ap 
paratiis may be employed; but the best 
method for waterproofing paper is as 
follows: The treatment may be applied 
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while the pulp m being formed into paper, 
or the finished paper maj be treated. ^ If 
the material is to be treated while being 
formed into paper, then tne better method 
is to begin tne treatment when the web 
of pulpy material leaves the Foudrinier 
wire or the cylinders, it then being in a 
damp condition, but with the larger per- 
centage of moisture removed. From this 
point the treatment of the paper is the 
same whether it be pulp in a sheet, as 
above stated, or finisned paper. 

The treatment consists, nrst, in satu- 
rating the paper with glutinous material, 
preferably animal glue, and by preference 
^he bath of glutinous material should be 
hot. to effect the more rapid absorption 
and more perfect permeation, impregna- 
tion, and deposit of the glutinous ma- 
terial within all the microscopic inter- 
stices throughout the body of the paper 
b^iig treated. By preference a suitaole 
tank is provided in which the glutin- 
ous material is deposited, and in which 
it may be kept neated to a constant 
temperature, the paper being passed 
through the tank and saturated during 
its passage. The material being treated 
should pass in a continuous sheet— that 
is, be fed from a roll and the finished 
product be wound in a roll after final 
treatment. This saves time and the 
patentee finds that the requisite permea- 
ti'ou or incorporation of glutinous niat- 
Ur in the fiber will with some papers 
— for instance, lightly sized nmnila 
hemp — require but a few seconds. As 
the paper passes from the glutin tank 
the surplus of the glutinous matter is 
removed from the surface by uiecliani- 
oai means, as contradistinguished from J 
simply allowing it to pass off by gravity, 
and in most instances it is preferred to 
pass the paper between suitable pres- 
sure rolls to remove such surplus. ^ The 
strength and consistency of the glutinous 
bath may be varied depending upon the 
material being treated and the uses for 
which such material is designed. It 
may, however, be stated that, in a ma- 
jority of cases, a hot solution of about 
1 part of aninial glue to about 10 parts of 
water, by weight, gives the best results. 
After leaving the bath of glutinous ma- 
terial and having the surplus adhering 
to the surfaces removed, the paper be- 
fore drying is passed into or t}i rough 
a solution of formaldehyde and water 
to “set” the glutinous material. The 
strength of this solution may also be 
variable, depending, as heretofore stated, 
upon the p^er and uset for which it is 
designed. In the majority of cases, 
however, a solution of 1 part of formalde* 


hyde (35 per cent solution) to 5 parts of 
water, by weight, gives good results, and 
the best result is attained if this bath is 
cold instead of hot, though anv particu- 
lar temperature is not essentially neces- 
sary. The effect of the formaldehyde 
solution upon the glutin-saturated paper 
is to precipitate the glutinous matter and 
render it insoluble. 

As the material comes from the formal- 
dehyde bath, the surplus adhering to 
the surfaces is removed by mechanical 
means, pressure rolls beinf probably 
most convenient. The paper is then dried 
in any convenient manner. The best 
result in drying is attained by the air- 
blast, i. e., projecting blasts of air against 
both surfaces of the paper. This drying 
removes all the watery constituents and 
leaves the paper in a toughened or 
greatly strengthened condition, but not 
in practical condition for commercial 
uses, as it is brittle, horny, and stiff, and 
has an objectionable odor and taste 
on account of the presence of the alde- 
hydes, paraldehydes, formic acid, and 
other products, the result of oxidation. 
Hence it needs to be “tempered.” Now 
while the glutinous material is rendered 
insoluble — that is, it is so acted upon by 
formaldehyde and the chemical action 
which takes place while the united solu- 
tions are giving off their watery constit- 
uents that it will not fully dissolve — it 
is, however, in a condition to be acted 
on by moisture, as it will swell and ab- 
sorb, or take up permanently by either 
chemical or mechanical action a per- 
centage of water, and will also become 
improved in many respects, so that to 
temper and render the paper soft and 
pliaole and adapt it for most com- 
mercial uses it is subjected to moisture, 
which penetrates the paper, causing a 
welling in all directions, filling the 
interstices perfectly and resulting in 
“hydration” throughout the entire wl- 
lular structure. T wo actions, mechanical 
and chemical, appear to take place, the 
mechanical action being the temporary 
absorption of water analogous to the ah- 
.sorption of water by a dry sponge, the 
chemical action being the permanent 
union of water with tne treated paper, 
analogous to the union of water and 
tapioca, causing swelling, or like the 
chemical combination of water with lime 
or cement. For this purpose it is pre- 
ferred to pass the paper into a bath 
of hot water, saturated steam or equiva- 
lent heat- and -moisture medium, thus 
causing the fibers and the non-soluble 
glutinous material filling the interstices 
to expand in ail directions and forcing 
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the flutinouB materiftl into ail the mi- ) 
croacopic pores or openinj^s and into the ' 
masses of fiber, causing a commingling 
or thorough incorporation of the fibers 
and the glutinous compound. At the 
same time, as heretofore indicated, a 
change (hydration) takes place, whereby 
the hardened mass of fiber, glutinous 
material, and formaldehyde become 
tempered and softened and the strength 
imparted by the previous treatment in- 
creased. To heighten the tempering and 
softening efTect, glycerine may, in some 
instances, be introduced in the temper- 
ing bath, and in most cases one two- 
hundredths in volume of glycerine gives 
the best results. 

The paper may be dried in any con- 
venient manner and is in condition for 
most commercial uses, it being grcutly 
stiengthened, more flexible, more Ixn- 
oervious to moisture, acids, grease, or 
alkalies, and is suitable for the manufac- 
ture of binding-twine, carpets, and many 
novelties, for dry wrappings and lining 
packing cases, etc., but is liable to have 
a disagreeable taste and may carry 
traces of acids, rendering it impracti- 
cable for some uses — for instance, wrap- 
ping butter, meats, cheese, etc., after 
receiving the alkali treatment. The 
paper is also valuable as a packing for 
joints in steam, water, and other pipes or 
connections. For the purpose, there- 
fore, of rendering the material absolutely 
free from all traces of acidity and all 
taste and odors and, in fact, to render it 
abnolutelj hygienic, it is passed through 
a bath of water and a volatile alkali (am- 
monium hydrate), the proportion by pref- 
erence in a majority of cases being one- 
huadredth of ammonium hydrate to 
ninety-nine one-hundredths of water by 
volume. A small percent^e of wood 
alcohol may be added. l%is bath is 
preferably cool, but a variation in its 
temperature will not interfere to a seri- 
ous extent with the results. The effect of 
this bath followed by drying is to com- 
plete the chemical reaction and de«t'jy 
all taste or odor, removing all traces 
of acids and renderiim the paper hy- 
ffic nic in all respects. The material may 
be calendered or cut and used for any 
of the purposes desired. If the material 
is to be subjected to the volatile alkali 
bath, it is not n^ssary to drv it be- 
tween the tempering and volatile alkali 
baths. * 

The paper made in accordance with 
the foregoing will, it is claimed, be found 
to be ipreatljr strengthened, some ma- 
Isrials being increased in strength from 
too to 700 per cent. It will be non- 


absorbent to acids, greases, and alkalies, 
and substantially waterproof, and owinn 
to its component integrate structure wiO 
be practically non -conductive to elec- 
tricity, adapting it as a superior insu- 
lating material. It may with perfect safety 
be employed for wrapping butter, meats, 
spices, groceries, and all materials, whether 
unctuous or otherwise. 

The term “hydration*' means the sub 
jecting of the material (after treatment 
with glutinous material and formalde- 
hyde and drying) to moisture, whereby 
the action described takes place. 

A sheet or web of paper can be treated 
by the process as rapidly as it is manu- 
factured, as the time for exposure to the 
action of the glutinous material need not 
be longer than the time required for it to 
become saturated, this, of course, vary* 
ing with different thicknesses and 
densities, and the length of time of ex- 
posure mav be fixed without checking 
the speed by making the tank of such 
/engtn that the requisite time will elapse 
while the sheet is passing through it and 
the guides so arranged as to maintain the 
sheet in position to be acted on by such 
solution the requisite length of time. 
Four seconds* exposure to the action o.' 
formaldehyde is found sufficient in most 
cases. 

Waterproof Ropes. — For making ropes 
and lines impervious to weather- the 
process oi tarring is recommended, which 
can be done either in the separate strands 
or after the rope is twisted. An addi- 
tion of tallow gives greater pliability. 

Waterproof Wood. — I. — Soak in a 
mixture of boracic acid, 6 parts; ammo- 
nium chloride, 5 parts; sodium borate, ^ 
parts, and water, 100 parts. 

II. — Saturate in a solution of zinc 
chloride. 

Wax 

Adulteimtion of Wax. — Wax is adulter* 
ated with the following among other 
substances: Rosins pitch, flowers of sul- 
phur, starch, fecula. stearine, paraffinet 
tallow, palm oil, calcined bones, yellow 
ocher, water, and wood sawdust. 

Rosins are detected by cold alcohol, 
which dissolves all rosinous substances 
and exercises no action on the wax. The 
rosins having been extracted from the 
alcoholic solution by the evaporation of 
the alcohol, the various kinds may be 
distinguished by the odors disengaged 
by burning *he mass several times on a 
mate of heated iron. 

All earthy substances may ba readily 
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separated frcm wax by means of oil of 
turpentine, which dissolves the wax, while 
the earthy matters form a residue. 

Oil of turpentine also completely sepa- 
rates wax from starchy substances, which, 
like earthy matters, do not dissolve, 
but form a residue. A simpler method 
consists in heating the wax with boiling 
water; the gelatinous consistency assumed 
by the water, and the blue coloration in 
presence of iodine, indicate that, the wax 
contains starchy substances. Adultera- 
tion by means of starch und fecula is 
quite frequent These substances are 
sometimes added to the wax in a pro- 
portion of nearly 60 per cent. To sepa- 
rate either, the suspected product is 
treated hot with very dilute sulphuric 
acid (2 parts of acid per 100 parts of 
water). ^ All amylaceous substances, con- 
verted into dextrin, remain dissolved in 
the liquid, while the wax, in coolinff, forms 
a crust on the su *face. It is taken off 
and weighed; the difference between its 
weight and that of the product analyzed 
will give the quantity of the amylaceous 
substances. 

Flowers of sulphur are recognized 
readily from the odor of sulphurous acid 
duriiiir combustion on red-hot iron. 

Tallow may be detected by the taste 
and odor. Pure wax has an aromatic, 
agreeable taste, while that mixed with 
tallow is repulsive both in taste and 
smell. Pure wax, worked bet ween the 
Engers, grows soft, preserving a certain 
cohesion in all parts. It divides into 
lumps, which adhere to the fingers, if it 
is mixed with tallow. The adulteration 
may also be detected by the thick and 
nauseating fumes produced when it is 
omnedon heated iron. 

Stearic acid may be recognized by 
means of boiling alcohol, which dissolves 
it in nearly all proportions and causes it 
to deposit crystals on cooling, while it is 
without action on the v^ax. Blue litmus 
paper, immersed in alcohol solution, 
reddens on drying in air, and thus serves 
for detecting the presence of stearic add. 

Ocher is found by treating the wax 
with boiling water. A lemon-yellow 
deposit results, which, taken up with 
chlorLydric acid, yields with ammonia a 
lemon-yellow precipitate of ferric oxide. 

The powder of burnt bones separates 
and forms a residue, when the wax is 
heated with oil of turpentine. 

Artificial Beeswax. — This Is obtained 
by mixing the following substances, in ap- 
proximately the proportions stated: Panu* 
hue, 45 parts, by weight; white Japan 
veffetable wax, SO parts, by weight: rosins^ 


or colophonies, 10 pa^, by weight; white 
pitch, 10 parts, by weight; tallow, 5 parts, 
by weight; ceresine, colorant, O.OSO parts, 
by weight; wax perfume, 0.100 parfa, by 
weight. If desired, the paraffine may be 
replaced with ozokerite, or by a mixture 
of vaseline and ozokerite, for the purpose 
of varying the fusing temperature, oi 
rendering it more advantageous for the 
various applications designed The fol- 
lowing is the method of preparation: 
Melt on the boiling water bath, shaking 
constantly the paraffine, the Japan wax, 
the rosins, the pitch, and the tallow. 
When the fusion is complete, add the 
colorant and the perfume. When these 
products arc perfectly mingled, remove 
from the fire, allow the mixture to cool, 
and run it into suitable molds. The wax 
thus obtained may be employed specially 
for encaustics for furniture and floors, oi 
tor purposes where varnish is employed. 

Wax^s for Floors, Fumiture, etc. — 

I. — White beeswax... . 16 parts 

Colophony ^ 4 parts 

Venice turpentine.. 1 part 

Melt the articles together over a aentle 
fire, and when completely melteu and 
homogeneous, pour into a sizable earthen* 
ware vessel, and stir in, while still warm, 
o parts of the best French turpentine. 
Cool for S4 houns by which time the 
mass has acquired the consistence of soft 
butter, and is ready for use. Its method 
of use is very simple. It is smeared, in 
small quantities, on woolen cloths, and 
with these is rubbed into the wood. 

This is the best preparation, but one in 
which the beeswax is merely dissolved 
in the turpentine in such a way as to have 
the consistence of a not too thin oil color, 
will answer. The wood is treated with 
this, taking care that the surface is 
evenly covered with the mixture, and that 
it does not sink too deeply in the orna- 
ments, corners, etc., of the woodwork. 
This is best achieved by taking care to 
scrape off from the cloths all excess of 
the wax. 

If, in the course of 24 hours, the 8ur« 
face is bard, then with a stiff brush go 
over it, much after the way of polishing 
a boot. For the corners and angles 
smaller brushes are used; when necessaiy, 
stiff pencils may be employed. Finally, 
the whole is polished with plush, or 
velvet rags, in order not to injure the orig- 
inal polL^. Give the article a good coat 
of linseed oil or a washing with petro- 
leum before beginning work. 

II. — Articles that are always exposed 
to the water, floors, doors, especially o| 
oak. should, from time to lime, be satu 
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nted^ with oil or wax A house door, 
plentifull/’ decorated with wood carving, 
will shrink or warp, even where the 
sun shines hottest on it, when it is fre- 
quently treated to saturation with wax 
and oil. Here a plain dosage with lin- 
seed oU is sufficient. Varnish, without 
the addition of turpentine, should never 
be used, or if used it should be followed 
by a coat of wax. 

III. — A good floor wax is composed of 
8 parts^ of wax and 3 parts of Venice 
turpentine, melted on the water bath, and 
the mixture applied while still ho^ using 
a pencil, or brush, for the application, 
and when it has become solid and dry, 
diligently rubbed, or polished down with 
a woolen cloth, or with a floor brush, 
especially made for the purpose. 

IV. — An emulsion of 5 parts of yellow 
wax, 8 parts of crude potassium carbon- 
ate, and 18 parts of water, boiled to- 
gether until tney assume a milky color 
and the solids are dissolved, usea cold, 
makes an excellent composition for floors. 
Any desired color may be given this 
dressing by stirrinff in the powdered col- 
oring matter. Use it exactly as de- 
scried for the first mass. 


Gildera’ Wax. — For the production of 
various colorings of gold in fire gilding, 
the respective places are rr'-queiitry 
covered with so-called gilders' wax. 
These consist of mixtures of various 
chemicals which have an etching action 
in the red heat upon the bronze mass, 
thus causing roughness of unequal depth, 
as well as through the fact that the com- 
po.ution of the bronze is changed some- 
what on the surface, a relief of the gold 
color being effected in consequence of 
these two circumstances. The gilding 
wax is prepared by melting together the 
finely powaered chemicals witn wax ac- 
cording to the following recipes: 

I II III IV V 

Yellow wax 38 38 38 96 39 

Red chalk 3 84 18 48 18 

Verdigrih 8 4 18 38 18 

Burnt alum. . .. 8 4 — 

Burnt borax — .— £13 

Copper ash — 4 6 80 8 

Zinc vitriol — — — 38 18 

Green vitriol — — — 1 0 


Grafting Wax. — 

1. — Beeswax. 7 parts 

Purified rosin 18 parts 

Turpentine 3 parts 

Rape oil 1 part 

Verice turpentine. ... 8.5 parts 

Zinc white 8.5 parts 


Coior yellow with turmeric. 


II. — Japan wax 1 part 

Yell low wax 3 parts 

Rosin 8 parts 

Turpentine 4 parts 

Hardparafline 1 part 

Suet 3 parts 

Venice turpentine. ... 6 

Harness Wax. — 

Oil of turpentine. . . 90 

Wax, yellow 9 

Prussian olue 1 

Indigo 0.5 parts 

Bone black 5 parts 

Dissolve the wax in the oil by aid of a 
low^ on * water bath. Mix the re- 
maining ingredients, which must be well 
powdered, and work up with a portion of 
the solution of wax. Finally, add the 
mixture to the solution, and mix thor- 
oughly on the bath. When a homogene- 
ous liquid is obtained, pour into earthen 
boxes. 


parts 


parts 

parts 

part 


Modeling Wax. — I. — Yellow wax, 
1,000 parts; Venice turpentine, 130 parts; 
lard, 65 parts; bole, 785 parts. The 
mixture when still liquid is poured into 
tepid water and kneaded until a plastic 
mass is obtained. 

II. — Summer Modeling Wax. — White 
wax, 80 parts; ordinary turpentine, 4 
parts; sesame oil, 1 part; vermilion, f 
parts. 

III. — Winter Modeling Wax. — ^^White 
wax, 80 parts; ordinary tuipentine, 6 
parts; sesame oil, 8 parts; vermilion, 8 
parts. Preparation same as for Formula 1. 

Sealing Waxes. — The following for- 
mulas may be followed for makinw seal- 
ing wax: Take 4 pounds of shellac, 1 
pound of Venice turpentine, and 3 pounds 
of vermilion. Melt the lac in a copjper 
pan suspended over a clear charcoal nre, 
then add the turpentine slowly to it, and 
soon afterwards add the vermilion, stir- 
ring briskly all the time with a rod in 
either hand. In forming the round sticks 
of sealing wax, a certain portion of the 
mass should be weighed while it is duc- 
tile, divided into the desired number of 
pieces, and then rolled out upon a warm 
marble slab by means of a smooth wooden 
block like that used by apothecaries for 
rolling a mass of pills. 

The oval and square sticks of sealii.r* 
wax are cast in molds, with the above 
compound, in a state of fusion. The 
marks of the lines of junction of the 
mold box may be afterwards removed by 
holding the slicks over a dear fire, or 
passing them over a blue gas flama 
Marbled sealing wax is made by mixing 
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two» three, or more colored kinds 
get her while they are in a semi-fluid 
state. From the viscidity^ of the several 
portions their incorporation is left in- 
complete, so as to produce the appearance 
of marbling. Gold sealing wax is made 
simply by adding gold chrome instead of 
vennnion into the melted rosins. Wax 
may be scented by introducing a little 
essential oil, essence of musk, or other 
perfume. If 1 part of balsam of Peru be 
melted along with 99 parts of the seal- 
ing-wax composition, an agreeable fra- 
grance will be exhaled in the act of sealing 
with it. Either lampblack or ivory black 
serves for the coloring matter of black 
wax. Sealing wax is often adulterated 
with rosin, in which case it runs into thin 
dr^s at the flame of a candle. 

The following mistakes are some- 
times made in the manufacture of sealing 
wax' 

I. — Use of filling agents which are too 
coarsely ground. 

II. — Excessive use of filling agents. 

III. — Insufficient binding of the pig- 
ments and fillings with a suitable ad- 
hesive agent, which causes these bodies 
to absorb the adhesive power of the 
gums. 

IV. ^Excessive heating of the mass, 
caused by improper melting or faulty 
admixture of the gummy bodies. Tur- 
pentine and rosin must be heated before 
entering the shellac. If this rule is in- 
verted, as is often the case, the shellac 
sticks to the bottom and burns partly. 

Great care must be taken to mix the 
coloring matter to a paste with spirit or 
oil of turpentine before adding to the 
other ingredients. Unless this is done 
the wax will not be of a regular tint. 

^rk Blue Wax. — Three ounces Vene- 
tian turpentine, 4 ounces shellac, 1 ounce 
rosin, 1 ounce Prussian blue, } ounce 
magnesia. 

Green Wax. — Two ounces Venetian 
turpentine, 4 ounces shellac, ounces 
rosin, ^ ) ounce chrome yellow, I ounce 
Prussian blue, 1 ounce magnesia. 

Carmine Red Wax. — One ounce Vene- 
tian turpentine, 4 ounces shellac, 1 ounce 
rosin, coloohony, ounces Chinese red, 

drachm magnesia, with oil of turpen- 
tbie 

(Sold W'az. — Four ounces Venetian 
turpentine, 8 ounces shellac, 14 sheets of 
genuine leaf gold, 4 ounce bronse, } 
ounce magnesia, with oil of turpentine. 

White Wax. — 1. — Jl'hs wax is bleached 
by exposing to moist air and to the sun. 


but it must first be prepared in th^ 
sheets or ribbons or in grains. For thia 
purpose it is first washed, to free it from 
the honey which may adhere, melted, 
and poured into a tin vessel, whose bot- 
tom is perforated with narrow slits. 
The melted wax falls in a thin stream 
on a wooden cylinder arranged below 
and half immersed in cold water. This 
cylinder is turned, and the wax, rolling 
round in thin leaves, afterwards falls in- 
to the water. To melt it in grains, a 
vessel is made use of, perforated with 
small openings, which can be rotated. 
The wax is projected in grains into the 
cold water. ^ It is spread on frames of 
muslin, moistened with water several 
times a day, and exposed to the sun until 
the wax assumes a fine w^te. This 
whiteness, however, is not perfect. The 
ojMration of melting and separating into 
ribbons or grains must be renewed. 
Finally, it is melted and flowed into 
molds. The duration of the bleaching 
may be abridged by' adding to the wax, 
treated as above, from 1.25 to 1.75 per 
cent of rectified oil of turpentine, free 
from rosin. In 6 or 8 days a result will 
be secured which would otherwise re^ 
quire 5 or 6 weeks. 

II. — Bleached shellac 28 parts 

Venetian turpentine. . 13 parts 

Plaster of Paris 80 parts 

WAX FIGURES RENOVATING: 

Apply with a soft stubby brush 
pondered pumice stone until the wax has 
lost, its vellow hue then with a brush 
apply a nesh tint consisting of pulverised 
prraared chalk, powdered pumice stone, 
ana a trifle of oxide of sine. After this 
to the same powder just used, mix a Uttie 
carmine and put on cheeks and lobes of 
cars. Then with a fine brush, color the 
lips and inside of angles ot the eves With 
a liquid solution of carmine to which nas 
ben added a trifle of gum aiabic. 

Weather Forecasters 

(See also Hygrometers and Hygrascopes.^ 

1. — It is Known that a leaf of blotting 
paper or a strip of fabric made to change 
color according to the hygrometric state 
of the atmos|:mere has been employed 
for weather indications in place of a 
barometer. The following compound is 
recommended for this purpose: One part 
of cobalt chloride, 75 parts of nickel 
oxide, 20 parts of gelatin, and 200 parts 
of water. A strip of calico, soaked in 
this solution, will appear green in fine 
weather, but when moisture intervenes 
the color disappears. 
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ii.«^opper chloride. ... 1 part 

Gelatin 10 parts 

Water 100 parts 

III. — This is a method of making old* 
fashioned weather glasses containing a 
liquid that clouds or solidifies under 
certain atmospheric conditions: 

Camphor ie) drachms 

Alcohol 11 drachms 

Water 9 drachms 

Saltpeter S8 grains 

Sal ammoniac. ... 38 grains 

Dissolve the camphor in the alcohol 
and the salts in the water and mix the 
solutions together. Four in test tubes, 
cover with wax after corking and make a 
hole through the cork with a red-hot 
needle, or draw out the tube until only a 
pin hole remains. When the camphor, 
etc., appear soft and powdery, ana 
almost filling the tube, rain with south or 
southwest winds may be expected; when 
crystalline, north, northeast, or north* 
west winds, with fine weather, may be 
expected; when a portion crystallizes 
on one side of the tube, wind may be 
expected from that direction. Fine 
weather: The substance remains entirely 
at bottom of tube and the liquid per- 
fectly clear. Coming rain: Substance 
will rise gradually, liquid will be verv 
clear, with a small star in motion. A 
coming storm or very high wind: Sub- 
stance partly at top of tube, and cf a 
leaflike form, liquid very heavy and in 
a fermenting state. These effects are 
noticeable 24 hours before the change sets 
in. In winter: Generally the substance 
lies higher in the tube. Snow or white 
frost:^ Substance very white and small 
stars in motion. Summer weather; The 
substance will lie quite low. The sub- 
stance will lie closer to the tube on the 
opposite side to the quarter from which 
the storm is coming. The instrument is 
nothing more than a scientific toy. 

WEATHERPROOFlEfG : 

See Paints. 

WEED KILLERS: 

See Disinfectants. 

Weights and Measures 

INTERlf ATIOITAL ATOMIC WEIGHTS. 

The International Committee on 
Atomic Weights have presented this 
table as corrected: 


0-16 H-1 

Aluminum A1 27.1 26.9 

Antimony Sb 120.2 119.S 

Argon A 69.9 39.6 




o>i« 

H-l 

Arsenic 

As 

75 

74.4 

Barium 

Ba 

137.4 

136.4 

Bismuth 

Bi 

208.5 

206.9 

Boron 

B 

11 

10.9 

Bromine 

Br 

79.96 

79.86 

Cadmium 

Cd 

112.4 

111.6 

Cesium 

Cs 

132.9 

131.9 

Calcium 

Cs 

40.1 

39.7 

Carbon 

c 

12 

11.91 

Cerium 

Ce 

140.25 

139.2 

Chlorine 

Cl 

35.45 

35.18 

Chromium 

Cr 

52.1 

51.7 

Cobalt 

Co 

59 

58.55 

Columbium.. .. 

Cb 

94 

93.3 

Copper 

Erbium 

Cu 

63.6 

63.1 

£r 

166 

164 8 

Fluorine 

F 

19 

18.9 

Gadolinium. . . . 

Gd 

156 

154.8 

Gallium 

Ga 

70 

69.5 

Germanium.. . . 

Ge 

72.5 

72 

Glucinum 

G1 

9.1 

9.03 

Gold 

All 

197.2 

195.7 

Helium 

He 

4 

4 

Hydrogen 

H 

1.008 

1 

Indium 

In 

115 

114.1 

Iodine 

I 

126.97 

126.01 

Iridium 

Ir 

193 

191.5 

Iron 

Fe 

55.9 

55.5 

Krypton 

Kr 

81.8 

81.2 

Lanthanum. . . . 

La 

138.9 

137.9 

I^ead 

Pb 

206.9 

205.35 

Lithium 

Li 

7.03 

6.98 

Magnesium. . . . 

Mg 

24.36 

24.18 

Manganese . . . . 

Mn 

55 

54.6 

Mercury 

Molybdenum . . 

Hg 

200 

198.5 

Mo 

96 

95.3 

Neodymium.. . . 

Nd 

143.6 

142.5 

Neon 

Ne 

20 

19 9 

Nickel 

Ni 

58.7 

58. 3 

Nitrogen 

N 

14.04 

13.93 

Osmium 

Os 

191 

189 6 

Oxygen 

Palladium . ... 

O 

16 

15 .*88 

Pd 

106.5 

105.7 

Phosphorus. . . . 

P 

31 

30.77 

Platinum 

Pt 

194.8 

193.3 

Potassium 

K 

39.15 

38.85 

Praseodymium. 

Pr 

140.5 

139.4 

Radium 

Ra 

225 

223.3 

Rhodium 

Rh 

103 

102.2 

Rubidium 

Rb 

85.5 

84.9 

Ruthenium . . . . 

Ru 

101.7 

100.9 

Samarium 

Sm 

150.3 

149.2 

Scandium 

Sc 

44.1 

43.8 

Selenium 

Se 

79.2 

78.6 

Silicon 

Si 

28.4 

28.2 

Silver 

Ag 

107.93 

107.11 

Sodium 

Na 

23.05 

22.88 

Strontium 

Sr 

87.6 

86.94 

Sulphur 

S 

32.06 

31.82 

Tantalum 

Ta 

183 

181.6 

Tellurium 

Te 

127.6 

126.6 

Terbium 

Tb 

160 

158.8 

Thallium 

Tl 

204.1 

202.6 
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TM 


nrmurAnOITAI. atomic WBISMT8-C)mtimMA 


Thorium . . . 

. Th 

0-10 

tst.i 

H-l 

030.8 

Vanadium. . . 

.. V 

0-18 
31. « 

H-l 

50.8 

Thulium.. . . 

.. Tm 

171 

169.7 

Xenon 

.. Xe 

128 

127 

Tin 

. . Sn 

119 

118.1 

Ytterbium. . . 

.. Yb 

173 

171 7 

Titanium. . . 

.. Ti 

48.1 

47.7 

Yttrium 

.. Yt 

89 

88.8 

Tung[sten. . . 

. W 

184 

182.6 

Zinc 

.. Zn 

65.4 

64 9 

Uranium . . . 

.. U 

288.5 

236.7 

Zirconium. . . 

.. Zr 

90.6 

89.9 


nmTED STATES WEIGHTS AHD MEASUEES 

(Aooordinc to •xittinc standardi) 

LINEAL 

loehM. Feet. Yards. Rode. Fur's. Bfila. 

12 inohes— 1 foot. 12« 1 

3 feet —1 yard. 36— 3 — 1 

6.5 yards- 1 rod. 108- 16.5- 6.5- 1 

40 rods-1 furlonf. 7,020 - 660 - 220 - 40 - 1 

8 furlonjpi-l mile. 63,360 - 5.280 - 1.760 - 320 - 8 - 1 

SURFACE— LAND 

144 sq. inehes— 1 square foot. Feet. Yards. Rcxis. Roods. Aerea 

Osquarefeet—l square yard. 0—1 

30.26 square yards— 1 square rod. 272.25 — 30.25— 1 

40squarerods—l square rood. 10380— 1.210— 40— 1 

4 square roods— 1 aere. 43300— 4340— 160— 4— 1 

^40 acres- 1 square mUe. 37378,400-3.007.600-102.400-2.560-640 

Vm323fE— LIQUID 

4 tills — 1 pint. I Oills. Pints. Oallpn. Cub. In. 

2 pints — 1 quart. 32 — 8 — 1 — 231 

4 quarts— 1 gallon. | 

FLUID MEASURE 

Gallon. Pints. Ounces. Drachms. Minims. Cubic Centimeters. 

1 - 8 - 128 - 1.024 - 61.440 - 3.785.435 

I - 16 - 128 - 7,680 - 473.170 

1 - 8 - 480 - 20.574 

1 - 60 - 3.607 

16 ounces, or a pint, is sometimes called a fluidpound. 

TROY WEIGHT 

Pound. Ounces. Pennyweights. Grains. Grama 

I - 12 - 240 - 6,760 - 873.24 

, I - 20 - 480 - 31.10 

1 - 24 - 1.56 

APOTHECARIES' WEIGHT 
tb. S 3 9 gr. 

Pound. Ounces. Drachms. Scruples Grains. Grama 

1- 12 - 06 - 288 - 5,760 - 373.24 

1-8 - 24 - 480 - 31.10 

1- 8 - 60 - 3 80 

1 - 20 - 1.30 

1 - .06 

The pound, ounce, and grain are the same as in Troy weight. 
AVOIRDUPOIS WEIGHT 
Pound. Ounces. Drachms. Qrains (Troy) Grama 
1 - 16 - 256 - 7,000 - 453.60 

1 - 16 - 437.5 - 28.36 

1 - 27.34 - 1.77 

ENGLISH WEIGHTS AND MEASURES 


APOTHECARIES' WEIGHT 

to fimini - 1 scruple - 20 grains 

8 scruples - 1 dracnm - 60 grains 

S dracoms - 1 ounce - 480 grains 

If ounces - 1 pound - 5,760 grains 

FLUID MEASURE 
60 minims - 1 flujdrachm 
8 drachms — 1 fluidounce 
20 ounces - 1 pint 
8 pints — 1 gallon 
The above weights are usually adopted 
in formulas. 


All chemicals are usually sold b; 

AVOIRDUPOIS WEIGHT 
271i grains — 1 drachm— 27U grains 
16 drachms— 1 ounce — 437f grains 
16 ounoes — 1 pound —7,000 grains 

Precious metals are usually sold by 
TROY WEIGHT 

24 grains — 1 pennsrwelght— 24 grains 

20 penn 3 rwaights— 1 ounce — 480 grains 

12 ounoes — 1 pound —5,700 grains 

Norn. — An ounee of metallie silver contains 
480 grains, but an ounos of nitrate of silver eooi 
tainaonlv 48748raiBa 
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METRIC SYSTEM OF WEIGHTS AND MBASURX8 


MEASURES OF LENGTH 


DaNOIflNATIONC AND VALUED. 

Equiyalentd in Udd. 

MyriAmeftAr. 

10.000 meters 

1 ,000 meters 
100 meters 

6.2137 miles 

.62137 miles, or 3.280 feet. 10 inchos 
328 'eet and 1 inch 

Kilometer 

Hectometer . . 

Dekameter 

16 meters 
. 1 meter 

393.7 inches 

Motor 

39.37 inches 

Uecimeter 

3.937 inches 

Centimeter 

I'lOOth of a meter 

.3937 inehee 

Millimeter 

l-l,000th of a meter 

.0394 inches 



MEASURES OF SURFACE 


Denominations and Values. 

Equitalents in Use. 

Hectare 

10,000 square meters 

2.471 acres 


100 square meters 

1 1 9.6 square yards 

Ceil tare 

1 square meter 

1 ,550 square mcheH 


MEASURES OF VOLUME 


Dicnominations and Valued. ' Equivalknte in Use. 


Namkd. 

1 1 

No. OF 
Liteus. 

Cubic Mkasurks. 

Dry Measure. 

Wine Measure. 

Kiloliter or atcre 
Hectoliter 

Dekaliter 

1.000 

100 

10 

1 1 
1-10 
1-100 , 
1-1,000 

1 cubic meter 

1-lOth cubic meter 

10 cubic decimeters 

1 cubic decimeter 

1 -10th cubic decimeter 
10 cubic centimeters 
1 cubic centimeter 

1 .308 cubic yards 

2 bushels and 

3.35 pecks 
9.08 quarts 
.908 quarts 

6.1023 cubic inches 
.6102 cubic inches 
.061 cubic inches 

264.17 gaUons 
26.417 gallons 

2.6417 gallons 

1.0567 quarts 
.845 1^8 
.338 iluidounoee 
J27 fluidraohme 

loiter 

Deciliter 

Centiliter 

Milliliter 



WEIGHTS 


Denominations and Vauubs. 

1 EoinVALANTS 

IN Use. 

Named. 

Number 
OF Grams. 

Weioht of Volumb of Water 
AT ITS Maximum Densitt. 

Ayoirdhpois 

W KIUHT. 

Millier or Tonneau 

1,000,000 

100,000 

1 cubic meter 

1 hecbjhter 

2,204.6 pounds 

220.46 pounds 


10.000 

10 liters 

22.046 pounds 


1.000 

1 liter 

2.2046 pounds 


100 

1 deciliter 

3.5274 ounces 

Deko-gr am 

10 

10 cubic oentlmoterfei 

.3."27 ounces 

Gram 

1 

1 cubic centimeter 

15.432 grains 

Docip’sm - -- T 

1-10 

' 1-lOtb of B cubic centimeter 

1.5432 grains 

Centigrana 

l-lOO! 10 cubic millimeters 

.1543 grains 

Milligram ,, 

1-l.OOOi 1 cubic millimeter 

.0154 grams 


1 

1 



Far meoBurina BurfoeeB, the square dekameter is used under the term of ARE ; the h^tera, 
100 ares, is equal to about acres. The unit of capacity is the cubic decimeter 1 J i tK, 
I the series of measures is formed in the same way as in the case of Uie table of lenKths. 1 he 
ouolo meter is the unit of measure for solid b^ies, and is termed STERE. The unit of weight 
is the GRAM, which is the weight of one cubic centimeter of pure water weighed in a vacuum 
at the temperature of 4® C. or 39.2® F.. which is about its teraperotur^f maximum density, 
la pra^io^he tefm cubic centimeter, abbiwviated 0.0., is gencurally used instead of milliliter, 
aacT cubic meter instead of kiloliter. 


or 100 
and . 
cubic 
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IHE CONVERSION OF METRIC INTO ENGLISH WEIGHT 

The fo'.lowing table, which contaiiiH no error greater than one-tenth of a rrain, wiB 
uHice for most practical purposes: 


1 gram — 

1 5| grams 



2 grams — 

o0| grains 



8 grams — 

462 grams 



4 grams — 

611 grains, or 

1 drachm. 

1 1 grains 

5 grams — 

772 grams, or 

1 drachm. 

172 grains 

6 grams =- 

022 grams, or 

1 drachm. 

322 grams 

7 grams — 

108 grains, or 

1 drachm. 

48 grains 

8 grams — 

1231 grams, or 

2 drachms, 

32 grains 

9 grams — 

1381 grains, or 

2 drachms, 181 grams 


10 (rams — 1542 grains, or 2 drachms, 34| (raiiis 

1 1 grams 1602 grains, or 2 drachms, 49| grains 

12 grams ^ 1852 grains, or .3 drachms, 52 grains 

13 grams — 200} grams, or 3 drachms, 20| grains 

14 grams— 216 grams, or 3 drachms, 36 grains 

15 grams— 23l| grains, or 3 drachms. 61| grains 

16 grams— 247 grams, or 4 drachma. 7 grains 

17 grams— 2622 grams, or 4 drachms, 22 1 grains 

18 grams — 2772 grams, or 4 drachms, 37} grains 
10 grams — 2032 grams, or 4 drachms, 532 grains 
20 grains— 308 j grains, or 5 drachms, 8 i grains 
30 grams— 463 grains, or 7 drachms, 43 grains 
40 grams— 6172 grains, or 10 drachms^ 172 grams 
60 grams— 771| grains, or 12 drachms, ‘51 i grains 
00 grams— 026 grains, or 15 drachms, 26 grains 
70 grams — 1 ,0802 grains, or 18 drachms, 02 grams 
80 grams — 1 .2341 grains, or 20 drachms. 34} grains 
00 j^rams- 1 .380 grains, or 23 dracnms, 9 grains 

100 grains — 1 ,5432 grains, or 25 drachms, 432 grains 
1,000 grains — 1 kilogram — 32 ounces. 1 drachm, 122 grains 


THE COIfVERSlON OF METRIC INTO ENGLISH MEASURE 

1 cubic centimeter — 17 minims 

2 cubic centimeters — 34 minims 

h cubic centimeters— 61 minims 

4 cubic centimeters — 68 minims, or 1 drachm, 8 minims 

6 cubic centimeters— 85 minims, or 1 drachm, 25 minims 

0 cubic cciiti meters— 101 minims, or 1 drachm, 41 minims 

7 cubic centimeters — 118 minims, or 1 drachm, 68 minims 

ft cubic centimeters— 136 minims, or 2 drachms, 15 minims 
ft cubic centimeters— 163 minims, or 2 drachms, 32 minims 

10 cubic centimeters— 100 minims, or 2 drachms, 49 minims 
ftO cubic centimeters— 338 minims, or 6 drachms, 38 minims 
80 cubic oentimetere — 607 minims, or 1 ounce, 0 drachm, 27 mininia 
40 cubic centimeters— 676 minims, or 1 ounce, 8 drachms, 16 minime 
60 cubic centimeters — 845 minims, or 1 ounes, ft drachms, 6 minims 
60 cubic centimeters— 1 ,014 minims, or 3 ouncee, 0 drachme, 54 minime 
70 cubic centimeters- 1 ,183 minims, or 2 ounces, 3 drachms. 43 minims 
80 cubic centimeters - 1 ,352 minime, or 2 ounces, 0 drachms, 32 minims 
00 eubie centimeters— 1 521 minims, or 3 ouness, 1 drachm, 21 minims 
100 cubic centimeters — 1 ,600 minims, or 3 ounces, 4 drachms, 10 minimi. 
IjOOO eubie centimeters— 1 kter— 34fluidounessneariy,or 22 pints. 
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WELDING: 

Modern welding it dond in three popular 
methodic depending upon the gauge of the 
metals, and the stress to which the bond 
is, to be subjected. 

I. — Oxyncetylene. — Tanks of oxygen 
and acetylene gases furnish fuel to a torch, 
which is used to heat the work, and to fuse 
the welding rod which joins the metals. 

IT. — Spot Welding. — The pieces to be 
welded are clamped in place; a pair of 
tongs grasp the metals, and then a high 
amperage current is passed through the 
tongs. 

III. — ^Arc Welding. — As in acetylene 
welding, arc welding is best suited for 
joining heavy metals edge to edge, or re- 
pairing breaks. A welding rod is placed 
in a holder, and a high amperage current 
is passed from the rod to the metals to be 
joined. An electric arc is formed, melting 
the metals and the tip of the rod. 

Welding Powder to Weld Steel on 
Wrought Iron at Pale -red Heat. — Borax, 
3 parts; potassium cyanide, 2 parts; 
Berlin blue, 1-100 part. These substances 
are powdered well, moistened with water; 
next they are boiled with constant stirring 
until stiff; then dry over a fire.^ Upon 
cooling, the mass is finely pulverized and 
mixed with 1 part of wrought-iron filings, 
free from rust. This powder is sprinkled 
repeatedly upon the hot pieces, and after 
it nas burned in the welding is taken in 
hand, 

WHEEL GREASE: 

See Lubricants. 

WHETSTONES. 

To make artificial whetstones, take 
gelatin of good quality, dissolve it in 
equal weight of water, operating in 
almost complete darkness, and add 
per ^ -nt of bichromate of potash, pre- 
viously dissolved. Next take about 9 
times the weight of the gelatin employed 
of very fine emery or fine powdered gun 
stone, which is mixed intimately with the 
gelatinized solution. The paste thus ob- 
tained is molded into the desired shape, 
taking care to exercise an energetic 
pressure in order to consolidate the mass. 
Finally dry by exposure to the sun. 

WHITING: 

To Form Masses of Whiting. — Mix 
the whiting into a stiff paste with water, 
and the mass will retain its coherence 

whAti Hrv. 


Whitewash 

(See also Faint.) 

Wash the ceiling by wetting It twice 
with water, laying on as mu^ fi can 
well be floated on, then rub the old 
color up with a stumpy brush and wipe 
off with a large sponge. Stop all cracks 
; with whiting and plaster of Paris. When 
dry, claricoie with size and a little of the 
whitewash when this is dry. If very 
muck stained, paint those parts with 
turps, color, ana, if nece^ary, claricoie 
again. To make the whitewash, take a 
dozen pounds of whiting (in large balls), 
break them up in a pail, and cover with 
water to soak. During this time melt 
over a slow fire 4 pounds common size, 
and at the same time, with a palette 
knife or small trowel, rub up fine aoout a 
dessertspoonful of blue-black with water 
to a fine paste; then pour the water off 
the top of the whiting and with a stick 
stir in the black; when well mixed, stir in 
the melted size and strain. When cold, 
it is fit for use. If the jelly is too stiff for 
use, beat it up well and add a little cold 
water. Commence whitewashing over 
the window and so work from the light. 
Distemper color of any tint may be 
made by using any other color instead of 
the blue-black — as ocher, chrome, Dutch 
pink, raw sienna for yellowii and buff; 
Venetian red, burnt sienna, Indian red oi 
purple brown for reds; celestial blue, 
ultramarine, indigo for blues; red and 
blue for purple, gray or lavender; red 
lead and chrome for orange; Brunswick 
green for greens. 

Ox bloom in lime paint is an excellent 
binding agent for the lime, as it is chief- 
ly composed of albumin, which, like 
casein or milk, is capable of transform- 
ing the lime into casein paint. ^ But the 
ox blood must be mixed in the lime paint; 
to use it separately is useless, if not narm- 
ful. Whitewashing rough mortar- plas- 
tering to saturation is very practical, as it 
closes al( the pores and small holes. 

A formula used by the United States 
Governipent in making whitewash for 
light-houses and other public buildings 
is as follows: 

Lnslaked lime 2 pecks 

Common salt 1 peck 

Rice flour. 3 pounds 

Spanish whiting } pound 

Glue (clean and 

white) .. 1 pound 

Water, a sufficient 
quantity. 

Slake the lime in a vessel of about 16 
nallons canacitv: cover it. strain, and 



WHITEWASIa— WIN ra AND LIQUOHS 


76t 


he Bait preMouslj diuolyed in warm 
water. Boit the rice flour in water; Boak 
the glue in water and dissolve on a water 
bath, and add both, together with the 
whiting and 5 gallons of hot water to 
the mixture, stirring all well together. 
Cover to protect from dirt, and let it 
stand for a few days, when it will be 
ready for use. It is to be applied hot. 
and for that reason should be used from 
a kettle over a portable furnace. 

To Soften Old Whitewash. — Wet the 
whitewash thoroughly with a wash made 
of 1 pound of potash dissolved in 10 
:]uarta of water. 

WHITEWASH, TO KEMOVE: 

See Cleaning Preparations and Meth- 
ods. 

WHITE METAL: 

See Alloys. 

WINDOW-CLEANING COMPOUND: 

See Cleaning Compounds. 

Window display: 

See also Sponges. 

An attractive window display for 
stores can be prepared as follows: 

In a wide-mouth jar put some sand, 
sajr, about 6 inches in depth. ^ Make a 
mixture of equal parts of aluminum sul- 
phate, copper sulphate, and iron sul- 
phate, coarsely powdered, and strew it 
over the surface of the sand.' Over this 
layer gently pour a solution of sodium 
silicate, dissolved in 3 parts of hot water, 
taking care not to disturb the layer of 
sulphates. In about a week or 10 days 
the surface will be covered with crystals 
of different colors, beins silicates of 
different metals employea. Now take 
some pure water ana let it run into the 
vessel by a small tube, using a little more 
of it than you used of the water-glass 
solution. This will displace the water- 
glass solution, and a fresh crop of crystals 
will come in the silicates, and makes, 
when properly done,^ a pretty scene. 
Take care in pouring in the water to let 
the point of the tube be so arranged as 
not to disturb the crop of silicates. 

WINDOW PERFUME. 

In Paris an apparatus has been intro- 
duced consisting of a small tube which 
is attached lengthwise on the exterior of 
the shop windows. Through numerous 
little holes a warm, lightly perfumed 
current of air is passed, which pleasantly 
litkles the olfactory nerves of the looker- 
on and at the same time keecs the panes 


dear and clean, so that the goods exhib- 
ited present the best possible appearance. 

WINE BRICKS: 

Simply press dry grapes into a brick 
with enough grape sugar or glucose 
added to hold it together. The drying Is 
not carried as far as is the case with 
raisins or prunes. Raisins or prunes 
would do as well for the purpose. 

Wines and Liquors 

BITTERS. 

Bitters, as the name indicates, are 
merely tinctures of bitter roots and 
barks, with the addition of spices to 
flavor, and depend for their effect upon 
their ton'c action on the stomach. Tahen 
too frequently, however, they may do 
harm, by overstimulating the digestive 
organs. 

recipes for some of these prepay 
tions run to great len^hs, one contain- 
ing no fewer than 28 ingredients. A 
very good article, however, may be 
made without all this elaboration. The 
following, for instance, make a very good 


preparation: 

Gentian root (sliced).. 12 ounces 

Cinnamon bark 10 ounces 

Caraway seeds 10 ounces 

Juniper berries 2 ounces 

Cloves 1 ounce 

Alcohol. 90 per cent . . 7 pints 

Macerate for a week; strain, press out, 
and filter, then add 

Capillaire II pints 

Water to make up.. . . 21 gallons 


Strength about 45 u. p. 

Still another formula calls for Angostura 
bark, 2 1 ounces; gentian root. 1 ounce; 
cardamom seeds, ( ounce; Turkey rhubarb, 

! ounce; orange peel, 4 ounces; caraways, 
ounce; cinnamon bark, J ounce; cloves. 


ounce. 

Brandy Bitters. — 

Sliced gentian root .. . 3 pounds 

Dried orange peel. ... 2 pounds 

Cardamom seed 1 pound 

Bruised cinnamon ... ) pound 

Cochineal 2 ounces 

Brandy 10 pints 

Macerate for 14 days and strain. 
Hostetler’s Bitters. — 

Calamus root. ....... 1 pound 

Ora nji^e peel i pound 

Peruvian bark 1 pouLd 

ifentiaproot 1 pound 



WINES AND tlQUORS 


*163 


Oftiumba root 1 pound 

Rhubarb root 4 ounces 

Cinnamon bark 2 ounces 

Cloves 1 ounce 

Diluted alcohol 2 gallons 

Water 1 gallon 

Sugar 1 pound 

Macerate toge ther for 2 weeks. 
CORDIALS. 

Cordials, according to^ the Spaitila, 
are flavored liquors containing from 40 
to 50 per cent of alcohol (from 52 to 64 
fluidounces to each gallon) and from 20 
to 25 per cent of sugar (from 25 to 32 
ounces avoirdupois to each gallon). 

Cordials, white used in this country to 
some degree, have their greatest con- 
sumption in foreign lands, especially in 
France and Germany. 

Usually such mixtures as these are 
clarified or ** fined” only with consider- 
able difficulty, as the finally divided 
particles of oil pass easilv through the 
pores of the filter paper, rurified talcum 
will be found to be an excellent clarifying 
medium; it should be agitated with the 
liquid and the liquid then passed through 
a thoroughly wetted filter. The filtrate 
should be returned again and again to 
the filter until it filters perfectly oright. 
Purified talcum being chemically inert is 
superior to magnesium carbonate and 
otner substances which are recom- 
mended for this purpose. 

When the filtering process is com- 
pleted the liquids should at once be put 
into suitable bottles which should be 
filled and tightly corked and sealed. 
Wrap the bottles in paper and store 
away, laying the bottles on their sides in 
a moderately warm place. A shelf near 
the ceiling is a good place. Warmth and 
age improve the beverages, as it appears 
to more perfectly blend the flavors, so 
that the older the liquor becomes the 
better it is. These liquids must never 
be kept in a cold place, as the cold might 
cause the volatile oils to separate. 

The following formulas are for the 
production of cordials of the best quality, 
and therefore only the very best of 
materials should be used; the essential 
oils should be of unquestionable quality 
and strictly fresh, while the alcohol must 
be free from fusel oil, the water distilled, 
and the sugar white, free from bluing, 
and if liquors of any kind should oe 
called for in any formula only the very 
best should be used. The oils and other 
flavoring substances should be dissolved 
\n the alcohol and the sugar in the water. 
Then mix the two solutions and filter 
clear. 


Alkarmea Cordial. — 

Mace 1} avoirdupois ounces 

Ceylon cinnamon avoirdupois ounces 

Cloves I avoirdupois ounce 

Rosewater 

(best) 6 fluidounces 

Sugar . 28 avoirdupois ounces 

Deodorised al- 
cohol 52 fluidounces 

Distilled water, 

q. s 1 gallon 

Reduce the mace, cinnamon, and 
cloves to a coarse powder macerate with 
the alcohol for several days, agitating 
occasionally, then add the remaining 
ipgredients, and filter clear. 

Anise Cordial. — 

Anethol 7 fluidrachmc 

Oil of fennel seed. . 80 minims 
Oil of bitter 

almonds 16 drop*; 

Deodorized alcohol 8 pints 

Simple Syrup 5 pints 

Distilled water, q. s. 16 pints 
Mix the oils and anethol with the 
alcohol and the syrup with the water; 
mix the two and filter clear, as directed. 

Blackberry Cordial. — This beverage is 
usually misnamed “blackberry brandy” 
or “blackberry wine.” This latter be- 
longs only to wines obtained by the 
fermentation of the blackberry juice. 
When this is distilled then a true black- 
berry brandy is obtained, just as ordinary 
brandy is obtained by distilling ordinary 
wines. 

The name is frequently applied to a 
preparation containing blackberry root 
often combined with other astringents, 
but the true blackberry cordial is made 
according to the formulas given here- 
with. Most of these mention brandy, 
and this article should be good and fusel 
free, or it may be replaced by good 
whisky, or even by diluted alcohol, de- 
pendjng on whether a high-priced or cheap 
cordial is desired. 

I. — Fresh blackberry juice, 8 pintsi 
sugar, 7) ounces; water, 80 fluidounces; 
brandy, 7} pints; oil of cloves 3 drops; 
oil of cinnamon, S drops; alcohol. 0 
fluidrachras.^ ^ Dissolve the sugar in the 
water and juice, then add the liquor. 
Dissolve the oils in the alcohol and add 
) to the first solution, and if a h suffi- 
ciently flavored add more oi ne eCw-ond 
solution. Then filter. 

II. — Fresh blackberry j". ce, 4 pines- 
powdered nutmeg (fresh) 1 ounce; puw 
dered cinnamon (fresh), 1 ounce; powdered 
pimento (fresh), jounce; powdeieddovee 
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{fresh), } ounce; brand j, 9} pints; sugar, 
fti pounds. Macerate the ^ices in the 
brandy for several days. Dissolve the 
sugar in the juice and mix and filter clear. 

Cherry Cordials. — 

1. — Oil of bitter almond.* 8 drops 
Oil of cinnamon. . ^ . 1 drop 

Oil of cloves 1 drop 

Acetic ether 12 drops 

Ceuanthic ether 1 drop 

Vanilla extract 1 drachm 

Alcohol 3 pints 

Sugar.... 3 pounds 

Cherrv juice 20 ounces 

Distilled water, q. s. . 1 gallon 

The oils, ethers, and extracts must be 
dissolved in the alcohol, the sugar in 
part of the water, then mix, add the 
Juice and filter clear. When the juice is 
not sufficiently sour, add a small amount 
of solution of citric acid. To color, use 
caramel. 


II. — Vanilla extract 10 drops 

Oil of cinnamon 10 drops 

Oil of bitter almonds. 10 drops 

Oil of cloves 8 drops 

Oil of nutmeg 3 drops 

Alcohol . 2i pints 

Cherry juice. . 2) pints 

Simple syrup. .' 3 pints 


Dissolve the oils in the alcohol, then 
add the other ingredients and filter clear. 
It is better to make this cordial during 
the cherry season so as to obtain the 
fresh expressed juice of the cherry. 

Curacoa Cordials. — 

1.— Curacoa orange peel.. 6 u\4ncea 

Cinnamon I uunce 

Mace 2} drachms 

Alcohol 3i pints 

Water 4} pints 

Sugar 12 ounces 

Mix the first three ingredients and re- 
duce them to a coarse powder, then mix 
with the alcohol and 4 pints of water and 
macerate for 8 days with an occasional 
agitation, express, add the sugar and 
enough water to make a gallon of finished 
product. Filter clear. 

n — Curacoa or bitter 


orange peel 2 ounces 

Cloves 80 grains 

Cinnamon .\ 80 grains 

Cochineal 60 grains 

Oil of orange (best) . . 1 drachm 

Orange>flower water. } pint 

Holland gin 1 pint 

Alcohol 2 pints 

Sugar 3 pints 

Water, a. s 1 gallon 


Reduce the solids to a coarse powder* 
add the alcohol ,and macerate 3 days. 
Then add the oil, gin, and 8 pints of 
water and continue the maceration for 
8 days more, agitating once a day, strain 
and add >unr dissolved in balance of 
the water. Ther add the orange-flower 
water and filter. 

Kola Cordial. — 

Kola nuts, roasted 


and powdered 7 ounces 

Cochineal powder. ... 30 grains 
Extract of vanilla.. . . 3 drachms 

Arrac 3 ounces 

Sugar. . 7 pounds 

Alcohol 6 pints 

Water, distilled 6 pints 


Macerate kola and cochineal with 
alcohol for 10 days, agitate daily, add 
arrac, vanilla, and sugar dissolved in 
water. Filter. 


Kilmmel Cordiala. — 

1. — Oil of caraway. SO drops 

Oil of peppermint.. . . 3 drops 

Oil of lemon 3 drops 

Acetic ether 30 drops 

Spirit of nitrous ether SO drops 

Sugar 72 ounces 

Alcohol 06 ounces 

Water 96 ounces 

Dissolve the oils and ethers in the al- 
cohol, and the sugar in the water. Mix 
and filter. 

II. — Oil of caraway 20 drops 

Oil of sweet fennel ... 2 drops 

Oil of cinnamon 1 drop 

Sugar 14 ounces 

Alcohol 2 pints 

Water 4 pints 

Prepare as in Formula 1. 


Ocmaga Cordials. — Many of the prepa- 
rations sold under this name are not 
re^ly orange cordials, but are varying 
mixtures of uncertain composition, pos- 
sibly flavored with orange. The follow- 
ing are made by the use of oranges: 


I. — Sugar 8 avoirdupois pounds 

Water 2} gallons 


Oranges 15 

^ Dissolve the sugar in the water by the 
aid of a gentle heat, express the oranges, 
add the juice^ and rinds to the syrup, put 
the mixture into a cask, keep the whole 
in a warm place for 3 or 4 days, stirring 
frequently, then close the cask, set aside 
in a^ cool cellar and draw off the clear 
liquid. 

II. — Express the juice from sweet 
oranges, add water equal to the volume 
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9t juice obUined, and macerate the ex- 
preased orangea with the juice and water 
lor about hours. For each gallon of 
juice» add 1 pound of granulated sugar, 
^rmpe sugar, or glucose, put the whole 
into a suitable vessel, covering to exclude 
the dust, place in a warm location until 
fermentation is completed, dro^w ofiP the 
clear liquid, and pr.^serve in well-stop- 
pered stout bottles in a cool place. 

III. — Orange wine suitable for “soda” 
urposes may be prepared by mixing 3 
uiaoiinces of orange essence with 13 
fluidouiices of sweet Catawba or other 
mild wine. Some syrup may be added 


to this if desiretl. 

Rose Cordial. — 

Oil of ro<e, very best. . 3 drops 

Paluiarosa oil 3 drops 

Sugar -JS ounces 

Alcohol 5ii ounces 

Distilled water, q s . . 8 pints 


Dissolve the sugar in the water and 
the oils in the alcohol: mix the solutions, 
color a rose tint, and filter clear. 


Spearmint Cordial. — 

Oil of spearmint 30 drops 

Sugar £8 ounces 

Alcohol 5*2 ounces 

Distilled water, q. s . . 8 pints 


Dissolve the sugar in the water and the 
oil in the alcohol; mix the two solutions, 
color green, and filter clear. 

Absinthe. — 

I. — Oil of wormwood... 96 drops 
Oil of star ani.se. . . 72 drops 

Oil of ani.seed 48 drops 

Oil of coriander. . . 48 drops 
Oil of fennel, pure. 48 drops 
Oil of angelica 

root 24 drops 

Oil of thyme 24 drops 

Alcohol (pure) .... 162 fluidounces 
Distilled water. ... 30 fluidounces 
Dissolve the oils in the alcohol, add 
the water, color green, and filter clear. 

H, — Oil of wormwood. , 36 drops 
Oil of orange peel . 30 drops 
Oil of star anise. . . 12 drops 
Oil of neroli petate. 6 drops 
Fresh oil of lemon . 9 drops 

Acetic ether 24 drops 

Sugar 80 avoirdup^^is 

ounces 

Alcohol, deodorized 90 fluidounces 

Distilled water 78 fluidounces 

Dissolve the oils and ether in the 
alcohol and the sugar in the water; then 
mix thoroughly, color green, and filter 
deer 


DETANWATING WINE. 

According to Caspnri, the presence of 
appreciable quantities of tannin in wine 
is decidedly objectionable if the wine is to 
be used in connection with iron and 
other metallic salts; moreover, tannin is 
incompatible with alkaloids, and hence 
\vine not deprived of its tannin should 
never be used as a ineiistnium for alka- 
loidal tlrugs. The process of freeing 
wines from tannin is termed detan nation, 
and is a very simple operation. The 
easiest plarf i.i to acid \ ounce of gelatin 
in nnmfjer 40 or number 60 powder 
to 1 gallon of the wine, to agitate oc- 
casionally during ‘24 or 48 hours, and 
then to filter. 'I'lie operation is prefer- 
ably carried out during cold weather or 
in a cold apartment, as heat will cause 
the gelatin lo dissolv»\ and the macera- 
tion must be continued until a small 
portion of the wine mixed with a few 
drops of ferric chloride solution shows 
no darkening of color. Gelatin in large 
pieces is not suitable, especially with 
wines containing much tannin, since the 
newly formed ta iiia^e of gelatin uill be 
depo.sited on tfe surface and prevent 
further iiiiimati' contact of the gelatin 
with the wine. Formerly frtsbiy pre- 
pared ferric hydroxide was much em- 
ployed for detannating wine, but the chief 
objection to its use was due to the tac^ 
that some iron invariably was taken up by 
the acid present in the wine; moreover, 
the process whs more tedious than in the 
case of gelatin. As the removal of 
tannin from wine in no way interferes 
with its (]iiality — alcoholic .strength and 
aroma remaining the same, and only 
coloring matter being lost — a supply of 
detannated wine should be kept on hand, 
for it requires very little more labor to 
detannate a gallon than a pint. 

If ferric hydroxide is to be used, it 
must be freshly prepared, and a con- 
venient quantity then be added to the 
wine — -about 8 ounces of the expressed, 
but moist, precipitate to a gallon. 

PREVENTION OF FERMENTATION. 

Fermentation may be prevented in 
either of two ways. 

<l) Bv chemical methods, which con- 
sist in the addition of germ poisons or 
antiseptics, which either kill the germs 
or prevent their gr wth. Of these the 
principal ones used are saiicyiic, sul- 
phurous, boracic, and benzoic acids, 
formalin, fluorides, and saccharine. As 
these substances are generally regarded 
as adulterants and injurious, their uae is 
not recommended 

(2) The germs are either removed bv 
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Bomo mechanical means such as a filter- 
ing or a centrifugal apparatus, or they 
are destroyed by heat or electricity. 
Heat has so far been found the most 
practical. 

When a liquid is heated to a sufficiently 
hiffh tem^rature all organisms in it are 
killed. The degree of heat required, 
however, differs not only with the par- 
ticular kind^ of organism, but also with 
the liquid in which it is held. Time 
is also a factor. An organism may not be 
killed If heated to a high temperature 
and quickly cooled. It, however, the 
temperature is kept at the same high 
degree for some time, it will be killed. 
It must also be borne in mind that fungi, 
including yeasts, exist in the growing and 
the resting states, the latter oeing much 
more resistant than the former. Qne 
characteristic of the fungi and their 
spores is their great resistance to heat 
when dry. In this state they can be 
heated to F. without being killed. 

The spores of the cointnon mold are even 
more resistant. This should be well con* 
sidered in sterilizing bottles and corks, 
which should be steamed to 240® F. for 
at least 1 j minutes. 

Practical tests so far made indicate 
that grape juice can oe safely sterilized 
at from 105® to 170® F. At this tem- 
perature the flavor is hardly changed, 
while at a temperature much above 
200® F. it is. This is an important point, 
as the flavor and quality of the product 
depend on it. 

Une only clean, sound, well-ripened, 
but not over-ripe grapes. If an ordinary 
cider' mill is at hand, it may be used for 
crushing and pressing, or the grapes 
may be crushed and pressed with the 
hands. If a light-colored j'liice is desired, 
put the crushed grapes in a cleanly 
Washed cloth sack and lie up. Then 
ither hang up securely and twist it or 
let two persons take hold, one on each 
end of the sack and twist until the great- 
er part of the juice is expressed. Next 
radually heat the juice^ in a double 
oiler ora large stone jnr in a pan of hot 
water, so that the juice does not come in 
direct contact with the fire at a tempera- 
ture of 180® to 200® F., never above 
200® F. It is best to use a thermometer, 
but if there be none at hand heat the 
iuice until it steams, l^ut do not allow it 
to boil. Put it in a gloss or enameled 
vessel to settle for 24i hours; carefully 
drain the juice from the sediment, and 
ruu it through several thicknesses of dean 
flannel, or a conic filter made from 
4rooIen cloth or felt may be used. This 
liter is fixed to a hoop of iron, which 


can be suspended wherever necessary. 
After this fill into clean bottles. Dp not 
fill entirely, but leave room for the liquid 
to^ expand when again heated. Fit a 
thin board over the bottom of an ordinary 
wash boiler, set the filled bottles (ordi- 
nal glass fruit jars are just as good) in 
it, fill in with water around the bottles to 
within about an inch of the tops, and 
gradually heat until it is about to simmer. 
Then take the bottles out and cork oC 
seal immediately. It is a good idea te 
take the further precaution of sealing tho 
corks over with sealing wax or paraffin# 
to prevent mold germs from^ entering 
through ^he corks. Should it be de- 
sired to make red juice, heat the crushed 

S apes to not above 200® F., strain 
rough a clean cloth or drip bag (no 
pressure should be used), set away to 
cool and settle, and proceed the same as 
with light-colored juice. Many people 
do not even go to the trouble of letting 
the juice settle after straining it, but re- 
heat and seal it up immediately, simply 
setting the vessel away in a cool place in 
an upright position where they will b# 
undisturbed. The juice is thus allowed 
to settle, and when wanted for use the 
clear juice is simply taken off the sedi* 
ment. Any person familiar with the 
process of canning fruit can also preserve 
grape juice, for the principles involved 
are identical. 

One of the leading defects so far found 
in unfermented juice is that much of it is 
not clear, a condition which very much 
detracts from its otherwise attractive ap- 
pearance, and due to two causes^ already 
alluded to. Fiither the final st»'rilization 
in bottles has been at a higher tempera- 
ture than the preceding one, or ^he juio6 
has not been properly filtered ot has not 
been filtered at all. ^ In other cases th# 
juice has been sterilized at such a higU 
temperature that It has a disagreeabl# 
scorched taste. It should be remembered 
that attempts to sterilize at a tempera- 
ture above 105° F. are dangerous so far 
as the flavor of the finished product ia 
concerned. 

Another serious mistake is sometimea 
made by putting the juice into bottles so 
large that muen of it becomes spoiled 
beiore it is used after the bottles ar# 
opened. Unfermented grape juice prop- 
erly made and bottled will keep in- 
definitely, if it is not exposed to the 
atmosphere or mold germs; but when a 
bottle is once opened it should, like 
canned goods, be used as soon as posaiblo 
to keep from spoiling. 

Another method of making unfei^ 
mented grape ji'kR which is often 
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lorted to where a sufficiently lar^e 
ouantity b made at one time, consists m 
^is: 

Take a clean keg or barrel (one that 
has previously been made sweet). Lay 
this upon a skid consisting of two scant- 
lings or pieces of timber of perhaps 20 
feet long, in such a manner as to make a 
runwav. Then takf* a sulphur match, 
made by dipping strips of clean muslin 
about 1 incn wide and 10^ inches long 
into melted brimstone, cool it and attach 
it to a piece of wire fastened in the lower 
end of a bung and bent oyer at the end, 
so as to form a hook. Light the match 
and by means of the wire suspend it in 
the barrel, bung the barrel up tight, and 
allow it to burn as long as it wul. Re- 
peat this until fresh sulphur matches will 
no longer burn in the barrel. 

Then take enough fresh grape juice 
to fill the barrel one-third full, bung 
up tight, roll and agitate violently on 
the skid for a few minutes. Next burn 
more sulphur matches in it until no more 
will burn, fill in more juice until the 
barrel is about two-thirds full; agitate 
and roll again. Repeat the burning 
process as before, after which fill the 
barrel completely with grape juice and 
roll. The barrel should then be bunged 
tightly and stored in a cool place with 
the bung up. and so secured that the 
package cannot be shaken. In the 
course of a few weeks the juice will have 
become clear and can then be racked off 
and filled into bottles or jars direct, 
sterilized, and corked or sealed up ready 
for use. Ry this method, however, unless 
skillfully handled, the juice is apt to 
have a slight taste of the sulphur. 

The following are the component parts 
ot A California and a Concord unfer- 
niented grape juice: 

Con- Cnli- 

oord forma 

Per Per 

Cent Cent 

Solid contents 20 37 20.80 

Total acids (as tartaric). . G(i3 53 

Volatile acids 023 . 03 

Grape sugar 18 54 19 15 

Free tartaric acids 025 07 

Ash 255 .10 

Phosphoric acids 027 . 04 

Cream of tartar 55 .59 

This table is interesting in so far that 
the California unfermented grape juice 
was made from Viniferas or foreign 
varieties, whereas the Omcord wai a 
Labruska or one of the American imrts. 
The difference in taste and smell is even 
mon prom inced than the analysis would 
Indicate. 


Small quantities of grape juice may he 
reserved in bottles. Fruit is likely to 
e dusty and to be soiled in other ways, 
and grapes, like other fruits, should be 
well washed before using. Leaves or 
other extraneous matter ^ould^ also be 
removed. The juice is obtained by 
moderate pressure in an ordinary screw 
press, and strained through felt. Ry 
gently heating, the albuminous matter h 
coagulated and may be skimmed off, and 
further clarific tion may be effected l»^ 
filtering throngb paper, but such filtra 
tion must be done as rapidly as possible 
using a number of filters and excluding; 
..he air as much f*s possible. 

The juice so obtained may be pre* 
served by sterilization, in the following 
manner: Put the juice in the bottles in 
which it is to be kept, filling them very 
nearly full; place tne bottles, unstop- 
perea, in a kettle filled with cold water, 
so arranging them on a wooden per- 
forated *‘false bottom** or other like con- 
trivance as to prevent their immediate 
contact with the metal, this preventing 
unequal heating and possible fracture. 
Now heat the water, gradually raising 
the tern pr rature to the boiling point, and 
maintain at that until the juice attains a 
boiling temperature; then close the 
bottles with perfectly fitting corks, which 
have been Kept immersed in boiling 
water for u short time before use. 

The corks should not be fastened in 
any way, for, if the sterilization is not 
complete, fermentation and consequent 
explo.sion of the bottle may occur unless 
the cork should be forced out. 

If the juice is to be used for syrup, as 
for use at the soda fountain, the best 
method is to make a concentrated syrup 
at once, usinp about 2 pounds of refined 
sugar to 1 pint of juice, dissolving by a 
entle heat. This syrup may be made 
y simple agitation without heat; and a 
finer flavor thus results, but its keeping 
quality would be uncertain. 

The juices found in the market are fre 
qucnlly preserved by means of antiseptics, 
but so far none have been proposed for 
this purpose which cuo he considered en 
tirely wholesome. Rhysifdogical expen 
ments have shown that while bodies suited 
for this purpose may be apparently with- 
out bad effect at first, their repeated in- 
gestion is likely io cause gastric disturb 
ance. 

SPARKLING WINES. 

An apparatus for convertug still into 
foaming wines, and doing this efficiently, 
simply, and rapidly, consists of a vertical 
steel tube, w^hich turns on an axis, and 
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bears several adjustable glass globes that 
are in connection with each other by 
means of distributing valves, the latter 
being of silver-plated bronze. The glass 
globes serve as containers for carbonic 
pcid, and are kept supplied with this gas 
from a cylinder connected therewith. 

The wine to be impregnated with the 
acid ^ is taken from a cask, through a 
special tube, which also produces a light 
pressure of carbonic acid on the cask, the 
abject of which is to prevent the access 
of atmospheric air to the wine within, 
and, besides, to cause the liquid to pass 
into the bottle without Jar or stroke. 
The bottles stand under the distributing 
valves, or levers, placed above and below 
them. Now, if the cock, by means of 
which the glass bulbs and the bottles 
are brought into connection, is slightly 
opened, and the desired lever is put in 
action, the carbonic acid at once forces 
the air out of the bottles, and sterilizes 
them. The imper bottles are now gradu- 
ally filled. The whole apparatus, in- 
cluding the filled bottles, is now tilted 
over, and the wine, of its own weight, 
fiows through collectors filled with car- 
bonic acid, and passes, impregnated w'ith 
the gas, into other bottles placed below. 
Each bottle is filled in course, the time 
required for each being some 45 seconds. 
The^ saturation of the liquid with car- 
bonic acid is so complete and plentiful 
that there is no need of hurry in corking. 

By means of this apparatus any desire 
still wine is at once convertea into a 
sparkling one, preserving at the same 
time its own peculiarities of taste, bou- 
quet, etc. The apparatus may be used 
equally well upon fruit juices, milk, and, 
in fact, any kind of liquid, its extreme 
simplicity permitting of easy and rapid 
cleansing. 

ARTIFICIAL FRENCH BRANDY. 

I. — The following is Eugene Dieterich’s 
formula for Spirttus vini Gallici arti- 
fieialis: 


Tincture of gall- 

apples 10 parts 

Aromatic tincture. . . 5 parts 

Purified wood vine- 
gar 5 parts 

Spirit of nitrous ether 10 parts 

Acetic ether 1 part 

Alcohol, 68 per cent. 570 parts 
Distilled water 400 parts 


Mix, adding the water last, let stand 
for several days, then filter. 

II. — The Milnrhener A palheker Verein 
has adopted the following formula for the 
same thing: 


Acetic acid, dilute, 

90 per cent 4 parts 

Acetic ether .... 4 parts 

Tincture aromatic . . 40 parts 

Cognac essence 40 parts 

Spirit of nitrous 

^ther 90 parts 

Alcohol, 90 per cent.5,000 parts 
Water, distilled 2,500 parts 

Add the acids, ethers, etc., to the 
alcohol, and finally add the water. Let 
stand several days, and, if necessary, 
filter. 

III. — The Berlin Apothecaries have 
adopted the following as a magistral 
formula: 

Aromatic tincture.. . 4 parts 

Spirit of nitrous 

ether 5 parts 

Alcohol, 90 per cent. 1,000 parts 
Distilled water, 
quantity sufficient 
to make 2,000 parts 

Mix the tincture and ether with the 
alcohol, add the water and for every 
ounce add one drop of tincture of 
rhatany. 

Of these formulas the first is to be 
preferred as a close imitation of the taste 
of the genuine article. To imitate the 
color use burnt sugar. 

LIQUEURS. 

Man^ are familiar with the properties of 
liqueurs but believe them to be very com- 
plex and even mysterious compounds. 
This is, of course, due to the fact that 
the formulas are of foreign origin and 
many of them have been kept more 'or 
less secret for some time. Owing to the 
peculiar combination of the bouquet oils 
and flavors, it is impossible to make ac- 
curate analyses of them. But by the use 
of formulas now given, these products 
seem to be very nearly duplicated. 

It is necessary to use the best sugar 
and oils obtainable in the preparation of 
the liqueurs. As there are so many 
l^rades of essential oils on the market, 
it is difficult to obtain the best indirectly. 
The value of the cordials is enhanced by 
the richness and odor and flavor of the 
oils, so only the best qualities should be 
used. 

For filtering, flannel or felt is valuable. 
Flannel is cheaper and more easily 
washed. It is necessary to return filtrate 
several times with any of the filtering 
media. 

As a clarifying agent talcum allowed to 
stand several days acts well. These rules 
are common to all. 
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TThe operations are all simple: 

First: Heat ali mixtures. Second: 
Keep product in the dark. Third* 
Keep in warm place. 

Tne licnieur? are heated to ripen the 
bouquet flavor, it havmjfefiFect similar to 
age. To protect the ethereal oils, air and 
light are exeluded; hence it is recom- 
mended that the hnH|. 1,^ filled to the 
stopper. The liqueurs taste best at a 
temperature not exceeding 55° F. They 
are all improved with age, especially 
many of the bouquet oils. 


B6n^dictine. — 


J. — Bitter almond.s.. 40 

Fowdered nut- 

grr.ms 

meg 4.500 

grams 

Extract vanillii.. 120 
Powdered 

grams 

cloves 2 

grams 

Lemons, sliced.. 2 

grams 

True saffron. . . . .600 

grams 

Sugar 2,000 

grams 

Boiling milk.. . . 1,000 
Alcohol, 95 pel 

c.c. 

cent 2,000 

c c. 

Distilled water.. 2,500 

c.c. 

Mix. Let stand 9 days with occasional 
agitation. Filter sufficiently. 

11. — E.sscnce Bene- 

dictino 75 

Alcohol, 95 per 

c.c 

cent 1,700 

Mix. 

c.c. 

Sugar 1,750 

grams 

Water, distilled. 1,600 

c.c. 


Mix together, when dear solution of 
sugar is olitainod. Color with caramel. 
Filter suffirieiitly. 

NarE. — This liqueur .should be at least 
1 year old before used. 


Essence Benedictine for Benedictine 
Wo. II.— 

I. — Myrrh 1 part 

Decorticated carda- 
mom 1 part 

Mace 1 part 

Ginger 10 parts 

Galanga root 10 parts 

Orange peel (cut). . 10 parts 

Extract aloe 4 parts 

Alcohol 160 parts 

Water 80 parts 

Mix, macerate 10 days and filter. 

II, — Extract licorice. . . 20 parts 

Sweet spirits niter. .200 parts 

Acetic ether 30 parts 

Spirits ammonia. . . 1 part 

Coumarin 12 parts 

Vanillin 1 part 


III. — Oil lemon 8 drops 

Oil orange peel. .. . S drops 

Oil wormwood 2.5 drops 

Oil galanga 2 drops 

Oil ginger 1 drop 

Oil anise. 15 drops 

Oil cascarilla 15 drops 

Oil bitter almond. . 12 drops 

Oil milfoil 10 drops 

Oil sassafras 7 drops 

Oil angelica 6 drops 

Oil hyssop 4 drops 

Oil cardamom 2 drops 

Oil hops 2 drops 

Oil juniper 1 drop 

Oil rosemary 1 drop 


Mix A, B, and C. 

Note. — This essence should .stand % 
year.s before being uf«d for liqueurs. 


Chartreuse. — I. — Elixir v4g4tal de is 
Grande Chartreuse. 

Fresh balm mint 

herbs 64 parts 

Fresh hyssop herbs . . 64 parts 
Angelica herbs and 

root, fresh, together 32 parts 

Cinnamon 16 parts 

Saffron 4 parts 

Mat e 4 parts 

Subjc(‘t the above ingredients to 
maceration for a week with alcohol (99 
per cent), 1,000 parts, then squeeze ofl 
and distill the liquid obtained over m 
certain quantity of fresh herbs of balm 
and hyssop. After 125 parts of sugar 
have been added to the resultant liqueur^ 
filter. 

The genuine Chartreuse comes ia 
three different colors, viz., green, whitCt 
and yellow, 'i'he coloration, however, 
is not artificial, but is determined by the 
addition of varying cjuantitics of fresh 
herbs in the distillation. But since it 
would recjuire long and tedious trials to 
produce tne right color in a small manu* 
factiire, the yellow shade is best im- 
parted by a little tincture of saffron, and 
the green one by the addition of a few 
drops of indigo solution. 


II. — Eau dcs Carmes 

Alcohol 

Distilled water 

Sugar 

Tincture of saffron.. . 


3} ounces 
1 quart 
1 quart 
pounds 
1 ounce 


Mix. Dissolve sugar in warm water, 
cool, strain, add remainder of in- 
gredients, and filter. This is known ns 
yellow Chartreuse. 
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Curasao Liqueur.— 

A — Oil lemon, q. 10 drops 

Oil bitter almond, q. s. 5 drops 
Oil cura^OB orange. . . 15 parts 

Oil sweet orange 1 part 

Oil bitter orange 1 part 

Cochineal 1 part 

French brai^dy 50 parts 

B. — Alcohol 4,500 parls 

C. — Sugar S,600 parts 

Water (distilled) 4,000 parts 

Mix A, B, and C. Filter. Color with 
caramel. 


May Bow or May Wine. — The prin- 
cipal ingredient of May bowl, or that 
wnich gives it its flavor and bouquet, is 
fresh W aldmeiaier kraut (Aaperula odor- 
ata)t the “woodruff** or “sweet grass,*' 
“star grass,** and a dozen other aliases, 
of a plant growing wild all over Europe, 
both continental and insular, and cul- 
tivated by some gardeners in this country. 
It is accredited with being a diuretic, 
deobstnient and hepatic stimulant, of 
no mean order, though it has long been 
banished from the pharmacopoeia. 

In Baden and in Bavaria in preparing 
Maitranh the practice was formerly to 
first make an essence — MaitTankeaaenZt 
for the prepat ation of which every house- 
wife had a formula of her own. The 
following was that generally used in the 
south of Germany: 

I. — Fresh, bud'ding 

woodruff, cut fine 500 parts 
Al<*oLol, commer- 
cial (90 per cent). 1,000 parts 
Digest together for 14 days, then filter 
and press off. Many add to this some 
flavoring oil. As coumarin has been 
found to be the principle to which the 
Walduieister ovves its odor, many add to 
the above Tonka bean, chopped fine, 1 
part lo the thousand. From about 14 to 
15 drachms of tins essence is added to 
make a gallon of the wine, which has 
about the following formula: 

French brandy, say 4 drachms 
Oil of unripe 

oranges 80 drops 

Sugar 4 to 8 ounces 

Essence 14 drachms 

Wine to make 1 gallon 

II.~Ta ke cnoiigh good woodruff 
(W aldmeisler) of fine aroma and flavor. 
Bemove all parts that will not add to the 
excellence of the product, such as wilted, 
dead, or imperfect leaves, stems, etc., 
and wash the residue thoroughly in cold 
water, and with as little pressure as pos- 
sible* Now choose a flask with a neck 


sufficiently wide to receive the stems 
without pressing or bruising them, and 
let the pieces fall into it. Pour in 
sufficient strong alcohol (96 per cent) to 
cover the herbs completely. In from SO 
to 40 minutes the entire aroma is taken 
up by the alcohol, which takes on a 
beautiful green color, which, ^ unfor- 
tunately, does not last, disappearing in a 
few days, but without affecting the aroma 
in the least. The alcohol should now be 
poured off, for if left to macerate longer, 
while it would gain in aroma, it will also 
take up a certain bitter principle that 
oetracts from the delicacy of flavor anu 
aroma. The extract is now poured on a 
fresh quantity of the heib, and continue 
proceeding in this manner until oc a- 
ciently concentrated extract is obtained 
to give aroma to 100 times its weight 
wine or cider. 

III. — Fresh woodruff, in bloom or flower, 
is freed from the lower part of ita stem 
and leaves, and also ot all foreign or 
inert matter. The herb is then lightly 
stuck into wide-moiith bottle, and 
covered with strong alcohol. After SO 
minutes pour off the liquor on fresh 
woodruff. In another half hour the 
essence is ready, though it should not be 
used immediately. It should be kept at 
cellar heat (about 60° F.) for a few aays, 
or until the green color vanishes. An? 
addition to the essence of aromatics, such 
as orange peel, lemons, spices, etc. is to 
be avoided. To prepare Uie Maitrank, 
add the essence to any good white wine, 
tasting and testing, until the flavor suits. 

The following arc other formulas foi 
the drink: 

IV. — Good while wine or 

cider 05 parts 

Alcohol, dilute 20 paits 

Sugar 10 parts 

Maitrankessenz 1 part 

Mix. 


Maraschino Liqueur.— 


Oil bitter almonds. . . . 

1.^ minims 

Essence vanilla 

1 drachix 

Jasmine extract 

2 drops 

Raspberry essence.. . . 

10 drops 

Oil neroli 

10 drops 

Oil lemon 

15 minims 

Spirits nitrous ether . . 
Alcohol 

2 druchiiii 
6 pints 

Sugar 

8 pounds 

Rose water 

10 ounces 

Water sufficient to 


make 

2 gallons 

Make a liquor in the usual manner. 


To Clarify Liaueurs. — For the clari- 
fication of turbid liqueurs, burnt pow- 
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dered alam is frequently employed. 
Make a trial with 200 parts of the dim 
liqueur* to which 1.5 parts of burnt 
powdered alum is added; shake well and 
let stand until the liauid is clear. Then 
d^ant and filter the last norti n. If the 
trial is successful* the whole stock may 
be clarified in this manner. 

MEDICINAL WINES 

Beef and Iron. — The followinn^ formula 
is recommended by the American Phar- 
maceutical Association : 


1. — Extract of beef . . . 85 grams 

Tincture of citro- 

chloride of iron. . 35 c.c. 

Compound spirit 

of orange 1 c.c. 

Hot water 60 c.c. 

Alcohol 125 c.c. 

Syrup 125 c.c. 


Sherry wine suffi- 
cient to make.. . .1.000 c.c. 

Rub the extract of beef with the hot 
water, and add, while stirring, the 
alcohol. Allow to stand 3 days or more, 
then filter and distill off the alcohol. 
Add to the resitlue 750 cubic continictcrs 
of the wine, to which the oornpourul 
spirit of orange has been previously 
added. Finally add the tincture of citro- 
chloride of iron, syrup, and enough wine 
to make 1,000 cubic centimeters. FiUer 
if nece. sary. 

II. — For Poultry and Stock.— A good 
formula for wine of beef and iron is at 
follows: 

Beef extract. ..... .256 grains 

Tincture of iron 

citro-chloride. ..256 minims 

Hot water 1 fluidounce 

Sherry wine enough 

to make 1 pint 

Pour the hot water in the beef extract 
and triturate until a smooth mixture is 
made. To this add, gradually and 
under constant stirring, 12 ounces of the 
wice. Add now, under same conditions* 
the iron, stir in well, and finally add the 
remainder of the wine. 

Cinchona. — 1. — Macerate 100 parts of 
cinchona succirubra in coarse powder 
for 80 minutes in 100 Mrts of boiling 
water. Strain off the liquor and set 
aside. Macerate the residuum in 1,000 
parts of California Malaga for 24 hours* 
strain off the liquid and set aside. 
Finally macerate the magma in 500 parts 
of alcohol, of 50 per cent* for 1 hour* 
etrm off and set aside. Wash the 
residue with a little water to recover all 
the alcoholic tincture; then unite all the 
86 


liquids, let stand for 24 hours, ano filter. 
To the filtrate add 800 parts loaf sugar 
and dissolve by the aicl of gentle heat 
and again filter. The product is all that 
could be asked of a wine of cinchona. 
To make a fer rated wine of this, dissolve 
1 part of citro-ammoniacal pyrophos- 
phate of iron to every 1,000 parts of wine. 

11. — Yvon recommends the following 
formula: 


Red cinchona, coarse 

powder 5 parts 

Alcoliol, 60 percent.. 10 partd 

Diluted hytirocbloric 

acid . . 1 part 

Bordeaux wine 100 parts 


Macerate the baik with the acid and 
TcVoliol f»)r (> days, shaking from time to 
time, aild the wine, macerate for 24 
hours, agitaling frequently, then filter 

Removal of Musty Taste and Smeli 
fiom Wine. — For the removal of tins 
unpleasant quality, Kulisch recommends 
the use of a pier e of charcoal of about the 
size of a hazel nut — 5 to 10 parts per 1 ,000 
parts t>f wine. After this has remained 
in the cask for 0 to 8 weeks, and durmg 
this time has lx** n treated once a week 
with a chain nr with a stirring rod, the 
w!ue can he raeked off. O' stinate turhid- 
nes 3 , as well as sfalk lastc and pot fiavor, 
can also bo obviated by the use of tb»^ 
remedy. 


WINTERGREEN, TO DZSTDIGDISH 

METHYL SALICYLATE FROM OIL 

OF. 

A quantity of the sample is mixed in 
a test tube with an equal volume of 
pure concentrated sulphuric acid. Under 
these conditions the arti 6ci.il compound 
shows no rise in temperature and ac- 
quires only a slight yellowish tint, while 
with the natural oil tnere is a marked rise 
in temperature and the mixture assumes 
« rose-red color, graduaily passing into 
darker shades. 

WIRE ROPE. 

See also Steel. 

A valuable anti-friction and preserva* 
tive compound for mine cables is as 
follows: Seven soft tallow and 8 

parts plumbago* mixed thoroughly: make 
a long* hollow box or trough, gouge out 
a 4 by 6 piece of scantling about 2 feel 
long* sawing it down lengthwise and 
hollowing out the box or trough enough 
to hold several pounds of the compound* 
making also a hole lengthwise of Ibc 
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trough for the cable to run through; then 
affix to rope and clamp securel]^* having 
the box or trough so fixed that it cannot 
play, and letting the cable pass through 
it while going up or down, so that it will 
get a thorou^ coating. This, it is found, 
will preserve a round cable very well, 
and can be used at least once a week. 
For a flat steel cable raw linseed oil can 
be used instead of the tallow, in about the 
proportion of 6 parts oil and 3 plumbago, 
tf tar is used, linseed oil is to be added to 
keep the tar from adhering, both in- 
gredients to be mixed w’hile warm. 

To jjreserve wire rope laid under 
ground, or under water, coat it with a 
mixture of mineral tar an<l fresh slake<l 
lime in the proportion oi 1 bushel of lime 
to 1 barrel of tar. The mixture is to be 
boiled, and the rope saturated with it 
while hot; sawdust is sometimes added 
to give the mixture body. Wire rope ex- 
posed to the weather is coated with raw 
di^eed oil, or with a paint composed of 
equal parts of Spanisn brown or lamp- 
black with linseed oil. 

WIRE HARDENING: 

See Steel. 


WITCH-HAZEL JELLY: 

See Cosmetics. 

Waod 

DECORATIVE WOOD-FIBTISH. 

Paint or stencil wood with white-lime 
paint. When it has dried slowly in the 
shade, brush it off and a handsome dark- 
brown tone will be imparted to the oak- 
wood. Some portions which may be 
desired darker and redder are stained 
again with lime, whereby these places 
become deeper. It is essential that the 
lime be applied in even thickness and 
dried slowly, for only then the staining 
will be red and uniform. 

After the staining saturate the wood 
with a mixture of varnish, 2 parts; oil of 
turpentine, ’’ part; turpentine, J pair. 
When the oi! ground is dry apply 2 
coatings of pale amber varnish. 

Colored decorations on pinewood can 
be produced as follows: 

The most <lifficiilt part of the work is 
CO remove the rosin accumulations with- 
out causing a spot to appear. Burn out 
the places carefully with a red-hot iron. 
Great care is necessary to prevent the 
iron from setting the rosin on fire, thus 
causing black smoke clouds. 


The resultii^ holes are filled up with 
plaster to whi^ a little light ocmer is 
added to imitate the shade of the wood 
as perfectljT as possible. Plaster up no 
more than is necessary. 

Rub the wood down with very fine 
sandpaper, taking especial care to rub 
only with the grain of the wood, since all 
cross scratches will remain permanently 
visible. 

After this preliminary work cover the 
wood with a solution of white shellac, m 
order not to injure the handsome golden 
portions of the wood and to preserve the 
pure light tone of the wood in general. 

On this shellac ground paint and 
stencil with glazing colors, ground with 
isinglass solution. The smaller, more 
delicate portions, such as flowers and 
figures, are simply worked nut in wash 
style with water colors, using the tone of 
the wood to remain as high lights, sur- 
rounding the whole with a olack contour. 

After this treatment the panels and 
decorated parts are twice varnished with 
dammar varnish. The friezes and pilaster 
strips are glazed darker and set off with 
stripes; to varnish them use amber var- 
nish. 

The style just mentioned does not ex- 
clude any otner. Thus, for instance, a 
very good effect is produced bv decorat- 
ing the panels only with a black covering 
color or with black and transparent red 
(burnt sienna and a little carmine) after 
the fashion of boule work in rich orna- 
ment!, in such a way that the natural 
wood forms the main part and yet quite 
a considerable portion of the ornament. 

Intarsia imitation is likewise well 
adapted, since the use of variegated cov- 
ering colors is in perfect keeping with 
the decoration of natural wmod. How it 
should be applied, and how much of it, 
depends upon one's taste, as well as the 
purpose and kind of the obiect. 

It is a well-known fact that the large 
pores of oak always look rather smeary, 
according to whether the workshop is 
more or less dusty. If this is to be 
avoided, which is essential for neat work, 
take good wheat starch pound it fine 
with a hammer and -^tir by means of a 
wooden spatula good strong polish with 
the wheat starch to a paste and work the 
paste into the pores by passing it cross- 
wise over the wood. After about J 
hour, rub down the wood thus treated in 
such a manner that the pores are filled. 
In case any open pores remain, repeat 
the process as before. After that, rub 
down, polish or deaden. If this opera- 
tion is not performed, the pores will 
always look somewhat dirty, despite all 
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care. Every cabinetmaker will readily 
perceive that this filling of the pores will 
save both time and polish in the sub- 
sequent finishing. 

WOOD FILLERS. 

The novice in coach painting is quite 
as likely to get bewildered as to be aided 
by much of the inforinn+i(»n given about 
roughstulT, the more so as the methods 
differ so wddcly. One authority tells us 
to use a large proportion of lead groiirul 
111 oil with the coarser pigm«uit, while 
another says use liry lead and but a 
pmall percentage, and still another iii- 
sists that lead must be tabooed alto- 
gether. There are withal a good many 
moss-grown superstitions associated with 
the subject. Not the least of the^e is the 
remarkably absorbent nature which the 
surface that has been roughslulfed ami 
‘‘scoured” is supposed to possess. By 
many this power of absorption is be- 
lieved to be equal to swallowing up, not 
only all the <‘olor applied, but at least 3 
coats of varnish, and none of these would 
think of applying a coat of color to a 
roughstuffea surface without first giving 
it a coat of liquid filler as a sort of 
sacrificial oblation in recognition of ibis 
absorbing propensity. Another authority 
ou the suoject has laid down the rule 
that in the proccs.s of scouring, the block 
of pumice stone must always be moved 
in one direction, presumably for the 
reason that some trace of the stone is 
likely to be visible after the surface is 
finished. 

If the block of stone is scratching, ner- 
haps the appearance ot the finished panel 
may be less obiectionable with the fur- 
rows in piarallel lines than in what en- 
gravers call “cross-hatching,” but if the 
rubbing is properly done it is not ea.sy 
to discover what difference it could make 
whether the stone is moved in a straight 
line or a circle. As to absorption, it can- 
not be distinguished in »lje finished 
pane) between the surfa c that was 
coated with liquid filler and that to 
which the color was applied directly, ex- 
cept that '"racking always occurs much 
sooner in the former, and this will lie 
found to be the iMse with surfaces that 
have been coated with Jiniiid filler and 
finished without rouglistiiff. Among the 
pigments that may be used for roiigli- 
stuff, and there are half a do/cn or more, 
any of which inav be used with success, 
there is no douf't but that known as 
“English filler” is best, but it is not 
always to be had without delay and in- 
conveniences. 

Yellow ocher, Reno umber and Key- 


stone filler are all suitable for roughstuff, 
the ocher having been used many yeara 
for the purpose, but, as alrea^ r^ 
marked, tlie English filler is best. This is 
the rule for mixing given by Nobles and 
Hoarc: Four pounds filler, 1 pound ground 
white lead, 1 pint gold size, 1 pint varnish 
and i \ pints turpentine, or \ pint ffood 
size and i ]>int Soiled oil in lieu of the 
varnish. In regard to the use of white 
lend ground in oil, it makes the rubbing 
more laborious, increases the liability to 
scratching, and requires a much longer 
time to harden before the scouring can 
be done, without in any appreciable man- 
ner improving the quality of llie surface 
when finished. 

It may be remarked here that the ad- 
dition of white lead, whether ground in 
oil or adderl dry to the coarser pigment, 
increases tl‘c labor of scouring just in 
proportion as it is used until sufficient 
may be used to render the scouring proc- 
ess impossible; hence, it follows that 
the mixing should be governed by the 
character of the job in hand. If the job 
is of a cheap class the use of very little 
or no lead at all is advisable, and the pro- 
portion of Japan and turpentine may also 
lie increased, with tlHi result that a fairly 
good surface may be obtained with muen 
less labor than in the formula given. 

The number of coats of filler required 
to effect the purpose in any given case 
must depend upon how well the builder 
has done his part of the work. If he has 
left the sill face very uneven it follows, 
as u inatti'r of course, that more coats 
will be required to make it level, and 
more of the roughstulT will remain after 
the leveling process than if the wood- 
work had been more perfectly done. 
While the merits of a system or method 
are not to be judged by its antiquity, there 
should be a good reason to justify the 
substitution of a new method for one 
that has given perfect satisfaction for 
generations and been used by the best 
coach paintcis who ever handled a br 'sh. 

A well-known writer on paints says 
that the effect of a varnish is usually at- 
tributed to the manner of its applica- 
tion and tlic (piantity of thinners used 
for diluting the melted gums, with the 
[>n‘pare(l oils and the oxidizing a^tents 
used in its manufacture. While this has 
undoubtedly much to do with the successr' 
till application of varnish, there are other 
facts in this connection that should not 
be overlooked. For example, varnish is 
sometimes acted on by the breaking up, 
or the disintegration if the filling coats; 
which in turn is evidently acted on by the 
wood itself, according to its nature. 
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With the aid of the microscope in 
examining the component parts of wood 
a cellular tissue is observed which va- 
ries in form according to the ^^pecies and 
the parts which are inspe ted. This 
cellular tissue is made u\ of small 
cavities called pores or cells, which are 
filled with a widely diversiitd matter 
and are covered witn a hard and usually 
brittle substance called lignin. 

This diversified matter cons sts of 
mineral salts and various organic sub- 
stances, gelatinous in tlieir nature am held 
in solution by a viscous liquid and con- 
taining nitrogenous matter in difTcreiit 
combinations, the whole being designated 
ny the general name of albuminous sub- 
stances. The older the wood the more 
viscous is the matter; while wood of 
recent growth (sapwood) contains less 
viscous matter holding these substances 
in solution. This albumen in wood acts 
on substances like filler and varnish in 
one way or the other, good or bad. The 
seasoning of wood does not dispose of 
these substances. The water evaporates, 
leaving them adhering to the sides of the 
cells. The drier these substances are the 
less action they exert on the filler or what- 
ever substance is coated on the surface. 
If the filler disintegrates, it effects the 
varnish. 

All albuminous substances, , be they dry 
or in liquid form, are subject, more or 
less, according to the protein they con- 
tain — which seems, or rather is, the es- 
sentitt^ principle of all albuminous matter 
— to the influence of caustic potash and 
soda. Thus, the albumen ot an egg is 
exactly like that contained in the com- 
osition of wood. As albumen in wood 
ecomes solid by dryinc, it is easily dis- 
solved affain, and will then be acted on 
chemically by any extraneous substance 
vith whicn it comes in contact. 

Some of the shellacs, substitutes for 
shellacs, and some of the liquid fillers are 
manufactured from some of the following 
substances: Old linseed oil, old varnish, 
old and hard driers, turpentine, benzine, 
often gasoline, rosin, whiting, cornstarch 
flour, nulls, paint skins, silica, and so on. 
The list is long. To these must be 
added a large volume of potash, to bring 
it to and hold it in solution. There must 
be an excess of potash which is not com- 
bined into a chemical compound, which 
if it did, might mitigate its influence on 
the albumen of the wdod. But as there 
is potash in its pure state remaining in 
the solution it necessarily attacks the al- 
bumen of the wood, causing disintegra- 
tion, which releases it from the wood, 
causing white, grayish flakes, and the 


fonxMtion of a powder. This is not a con* 
elusion drawn from an inference but an 
established scientific fact resulting from 
experiments with fillers the various com- 
positions of which were known. All 
alkalies act on albumen. No one would 
knowingly varnish over a surface such 
as it would be were the white of an egg 
applied to it and then washed with an 
alkali solution; hut that is just what is 
done when varnish is put over a wood 
surface filled with a filler which contains 
an alkali. 

Most of the combinations of material 
used in the painting trade are mixtures; 
that is, each part remains the same — 
exerting the same chemical action on 
another substance, or any other sub- 
stance coming in contact with a paint 
mixture will exert the same chemical 
action on any part, or on any ingredient 
it contains, the same as if that part was 
by itself. 

We can now account for some of the 
numerous peculiarities of varnish. We 
know that any alkali when coming in con- 
tact with albumen forms a compound, 
which on drying is a white, brittle sub- 
stance easily disintegrated. This is why 
potash, sal soda, and kindred substances 
will remove paint. The alkali attacks the 
albumen in the oil, softening it, causing 
easy removal, whereas if it were allowed 
to dry, the albumen in the oil would take 
on a grayish color quite brittle. Potash 
or other alkalies in filler not only attack 
the albumen in the wood, but also attack 
the albumen in the oil by forming a com- 
pound with it. Probably this compound 
IS very slight, only forming a compound 
in part, enough, nevertheless, to start a 
destroying influence, whir'h is demon* 
stratea bythe following results of experi- 
ments. The reader has, perhaps, some 
time in his career applied a rosin varnish 
over a potash filler and has been sur- 
prised by the good results, a more per- 
manent effect being obtained than in other 
instances where the best of varnish was 
used. This is accounted for by the rosin 
of the potash. Again, the reader o^y 
have had occasion to remove varnish 
with potash and found that potash would 
not touch it.^ This is because of its being 
a rosin varnish. PoUsh in filler may be 
Kndered somewhat inert, by reason of 
its compounding with other parts of the 
filler, but owing to the quantity used in 
some of the commercial fillers it is not 
possible that all the alkali is rendered 
inert. Hence it will attack the albumen 
wherever found, as all albumen is iden- 
tical in its chemical composition. 

Alkalies have but litUe effect ol tha 
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hifflier cUsoes of gums, because of their 
on the albumen in the wood and 
oil. All alcohol varnishes or varnishes 
made by the aid of heat stand well over 
an alkali Aller. Varnishes which contain 
little oil seem to stand well. This is ac- 
counted for by the fact that alcohol ren- 
ders albumen insoluble. Alkalies of all 
kinds readily attack shellac and several 
other of the cneap gums, forming unstable 
compounds on which oil has but little 
effect. 

Close-grained wood contains less albu- 
men and more lignin than open-grained 
varieties, and consequently does not take 
so much filler, which accounts for the 
finish invariably lasting longer than the 
same kind used on an open-grained wood. 
Open-grained wood contains more sap 
than close grained; consequently there is 
more albumen to adhere to the sides of 
the cells. ^ The more albumen, the more 
readily it is attacked by the potash, and 
the more readily decomposed, or rather 
destioyed. 

Alcohol renders albumen insoluble 
immediately on application. It prevents 
it from compounding with any other 
substance, or any other substance com- 
pounding with it. Hence, we must con- 
clude that an application of alcohol 
to wood before the filler is applied is 
valuable, which is proven to be a fact by 
experiment. Wash one half of a board 
with alcohol, then apply the potash filler 
over all. Again, wasn the portion of the 
board on which is the filler and apply 
a heavy-bodied oil varnish. Expose to 
sunlight and air the same as a finished 
door or the like, ond wait for the result. 
At the end of a few months a vast differ- 
ence will be found in the two parts of the 
barf ace. The one on which there in no 
alcohol will show the ravages of time and 
the elements much sooner than the one 
Oil which it is. 

Wood finishers demand a difference 
in the composition of fillers, paste and 
liquid, for open- and close-grained wood, 
respectively; but unfortunately they do 
not demand a difference between either 
Lind in themselves, according to the kind 
of wood. Paste fillers are used indis- 
criminately for open-grained wood and 
liquid for close-grained wood. 

To find the fillers best adapted for a 
certain wood, and to classify them in 
this respect will require a large amount 
of chemical work and practical experi- 
ments; but that it should be done ift 
evidenced by the fact that both success 
and failure result from the use of the same 
filler on different varieties of wood. After 
7006 being classified /’owing to the large 


number now on the market), they will 
not number neaily so many in the ag- 
regate as might be supposed; as it wUl 
e found in many instances that two en- 
tirely different varieties of wood resemble 
each other more closely in their vasculai 
formation and cell cbaracteriatics than 
do two other specimens of the same variety. 
It is a recognized fact that paste fillers 
whose base is starch or the like work 
better and give better results in certain in- 
stances, while those whose base i.«i mineral 
matter seem to do better in other cases. 

It is noticed that rosewood as a finish- 
ing veneer is obsolete. This is not because 
of its scarcity, but because it is so hard 
to finish witnout having been seasoned 
for a long time. In these days, manu- 
facturers cannot wait. It takes longer 
for the sap of rosewood to become inac- 
tive. or in trade parlance to “die,” than 
any other wood. This is because it takes 
so long for the albumen in the sap to 
coagulate. Rosewood has always been a 
source of trouble to piano makers, on 
account of the action of the sap on the 
varnish. However, if this wood, previ- 
ously to filling, was washed with a weak 
solution of phosphoric acid, and then 
with wood spirit, it might be more easily 
finished. The phosphoric acid would 
coagulate the albumen on the surface of 
the wood immediately, while alcohol 
would reduce it to au insoluble sUte. 
The idea here is to destroy the activity 
of the sap, on the same principle as sappy 
laces and knot sap arc destroyed by alco- 
ol-shellac before oeing painted. 

Oak is another wood which gives the 
painter trouble to finish. This may be 
accounted for as folio w^s: Oak contains a 
sour acid principle called tannic acid. 
It is a very active property. Wood dur- 
ing the growing season contains more 
albumen; thus in the circulation of the 
sap a large quantity of soft matter is de- 
posited on the lignin which lines the cells, 
which lignin, if it contains any acid matter, 
acts on the material of the filler. Tannic 
acid has a deleterious effect on some of 
the material of which a number of fillers 
are made. Starch and many gums are 
susceptible to its influence, making some 
of them quite soft. Oak, like most other 
timl^r cut at the season when the least 
sap is in circulation, is the more easily 
finished. 

The vascular formation may, and no' 
doubt has, something to do with wood 
finishing. Different species of wood 
differ materially m their vascular and 
cellular formation. Wood finishers rec- 
ognize a difference in treatment of French 
burl walnut and the common American 
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variety Circassitkn 'ind Italian walnut, 
alciiough of the same species, demand 
widely different treatment in finishing to 
get the best results. 

The only way tc finn the best ma- 
terials to use in certain cases is to study 
and experiment with that end in view. 
If, by aid of a microscope, a certain 
piece of wood “ihows the same cellular 
lormation that another piece did which 
was successfully finished by a certain 
process, it may be regarded as safe to 
treat both alike. If observation on this 
line is indulged in, it will not take the 
finisher very long to learn just what 
treatment is best for the work in hand. 
How often it has been noticed in some- 
thing of two parts, like a door, that the 
pands when finished will pit, run, or 
sag, while the si<les will present a sur- 
face in every way desirable and x'ice 
ver/ta. This is due to the difference in 
the cellular consfriietion of the wood 
and to the cellulose, and cannot be 
otherwise for the parts have Uvn seasoned 
the same time and treated exactly alike. 
The physiology of WDod is iin|)crfectly 
understood, but enough is know'u to 
warrant us in saying with a certainty 
that the chemicals in fillers do net upon 
the principles embodied in its formation. 

Some tried formuhus follow: 

I. — Make a paste to fill the cracks as 
follows: Old furniture polish: Whiting, 
plaster of Paris, puniicjL? sfone, litharge, 
equal parts, Japan drier, boiled linseed 
oil, turpentine, coloring matter, of each a 
sufficient quantity. 

Rub the solids intimately with a mix- 
ture of 1 part of the Japan, ''Z parts of the 
linseed oil, and 3 parts of turpentine, 
coloring to suit with Vandyke brown or 
sienna. F^ay the filling on with a brush, 
let it set for about iiO minutes, and then 
rub off clean except where it is to remain. 
In 2 days it will be hard enou 4 h to polish. 
After the surface has been thus prepared, 
the application of a coat of iirst-class 
copal varnish is in order. It is recom- 
mended that the varnish be applied in a 
moderately warm room, as it is iniured 
by becoming chilled in drying. To get 
the best results in varnishing, some skill 
and experience are required. The var- 
nish must be kept in an evenly warm 
temperature, ana put on neither too 
plentifully nor too gingerly. After a 
•atisfactorily smooth and regular surface 
has been obtained, the polishing proper 
may be done. This maybe accomplished 
by manual labor and dexterity, or by the 
application of a very thin, even eoat of a 
ferv fine, transparent varnish. 


If the hand-polishing method be pre- 
ferred, it may be pursued by rubbing 
briskly and thorou^ly with the follow* 
ing finishing polish: 

Alcohol 8 ounces 

Shellac..... 2 drachms 

Gum benzoin 2 drachms 

Best poppy oil 2 drachms 

Dissolve the shellac and gum in the 
alcohol in a warm place, with frequent 
agitation, and, when cold, add the poppy 
oil. This may be applied on the end of 
a cylindrical rubber made by tightly 
rolling a piece of flannel, which has been 
torn, not cut, into strips 4 to 6 inches 
wide. It should be borne in mind that 
the surface of the cabinet work of a 
iano is generally veneered, and this 
cing so, necessitates the exercise of 
much skill and caution in polishing. 

II. — Prepare a paste from fine starch 
flour and a thick solution of brown 
shellac, with the spatula upon a grinding 
stone, and rub tiie wooden object with 
this. After the drying, rub off with 
sandpaper and polisn lightly with a rag 
moistened with a thin shellac solution 
and a few drops of oil. The ground thus 
prepared varnish once or twice and a fine 
luster will be obtained. This method 
is well adapted for any wood with large 
pores, such as oak. 

Removal of Heat Stains from Polished 
Wood. — Fold a sheet of blotting paper a 
couple of times (making 4 thicknesses of 
the paper), cover the place w ith it, and 
put a hut smoothing iroji thereon. Have 
ready at hand some bits of flannel, also 
folded and made quite hot. As soon as 
the iron has niano the surface of the 
wood quite warm, remove the paper, 
etc , and gt) over the spot W'ith a piece of 
>aratfine, rubbiie' it 1 ard enough to 
cave a coaling of the substance. Now 
with one of the hot pieces of flannel rub 
tlie injured surface. Continue the rub- 
bing, using freshly w'armed cloths urtil 
the whiteness leaves the varnish or 
polish. The operation may have to be 
repeated. 

PRESERVATION OF WOOD. 

I. — An excellent way of preserving 
wood is to cut it between August ana 
October. The branches are removed* 
leaving only the leaves at the top. The 
trunks, carefully cut or sawn (so tnat their 
pores remain open), arc immediately 
placed upright, with the lower part im- 
mersed in tanks three-quarters filled with 
water, into which S or 4 kilograms oi 

E owdered cupric sulphate per hectoliter 
ave been introduced. The mass of 
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^e»Tef) nft »l tne of each trunk 

ia 9ufdc:eDt to cause the ascent of the 
iiquKl by means of the capillary force 
i«nd A reserve of energy in the sap. 

IT. — Wood which can he well pre- 
erved may be obtained by making a 
ircuiar incision in the Lark of the trees 
I certain time before cutting them 
town. The woodcutters emj)loyed in 
the immense of oiam have 

adopted in en empirical way a similar 
process, which has been productive of 
good results. The tree is bled, making 
around the trunk, a^ the height of 4 feet 
above ground, a circular incision 8 
fneber wide and _4 inches deep, at the 
time when it is in bloom and the sap 
nsinff. Sometimes the tree is left stand- 
ing lor S years after this operation. 
Frequently, also, a deep incision rcach> 
intf the heart is made on two opposite 
sides, and then it takes sometimes only 
6 months to extract the sap. 

It is probable that it is partly in con- 
sequence of this method that the teak- 
wood acquires its exceptional resistance 
to various destructive agents. 

III. — A good preseryatiori of piles, 
stakes, ana palisades is obtained by 
leaving the wood in a bath of cupric- 
sulphate of 4® of the ordinary acidimeter 
for a time which may vary from 8 co 15 
days, according to greater or less dry- 
ness of the wood and its size. After 
Incy are half dried they are imraensed in 
A bath of limewater; this forms with the 
sulphate an insoluble compound, pre- 
venting the rain from dis.solving the 
sulphate which has penetrated the wood. 
This process is particularly useful for vine 
props and the wood of white poplars. 

A good way to prevent tlie dec. y of 
stakes would be to plant them upside 
down; that is, to bury the upper ex- 
tremity of the branch in the ground. In 
this way, the capillary tubes do not so 
easily absorb the moistu e which is the 
cause of decay. It frequently happens 
that for one or another reason, the im- 
pregnation of woods designed to be 
planted in the ground, suen as masts, 
posts, and supports has been neglected. 
It would be impracticable, after tney are 
placed, to take up these pieces in order to 
coat them with carbolineum or tar, 
especially if they arc fixed in a wall, 
masonry, or other structure. Recourse 
must be had to other means. Near the 
point where the piece rises from the 
ground, a hole a'lout one centimeter in 
width is made in a downward slanting 
direction, filled with carbolineum, and 
«!oaed with a wooden plug. 


m 

It depends upon the consistency of the 
wood whether the liquid will be absorbed 
in 1 or 2 days. The hole is filled again 
for a week. The carbolineum replaces 
by degrees the water contained in the 
wood. When it is well impregnated, the 
hole is definitely closed with a plug of 
wood, which is sawn level with the open* 
ing. The wood will thus be preserved 
quite as well as if it had been previously 
coated with carbolineum. 

IV. — -Wooden objects remaining in the 
open air may be effectually protected 
against the inclemency of the weather by 
means of the following coating: Finely 
powdered zinc oxide ^s worked into a 
paste with water and serves for white- 
washing walls, garden fences, benches, 
arid other wooden objects. After dry- 
ing, probably at tiie end of 2 or 3 hours, 
the objects must be whitewashed again 
with a very dilute solution of zinc 
chloride in glue or water. Zinc oxide 
and zinc chloride form a brilliant, solid 
compound, which resists the inclemency 
of the wi.‘at}»cr. 

As a paint for boards, planks for cover- 
ing greenhouses, garden-frames, etc. 
lris|>ector Lueas, of ncutlingeii (Wurtern- 
berg), has recommended the following 
coating: Take fresh eeruent of the best 
quality, which has been kept in a cool 
place, work it up with milk on a stone 
until it is of the consistency of oil paint. 
The wood designed to receive it must not 
be smooth, hut left rough after rawing. 
Two or .S coals are also u protection from 
fire. Wood to be tiius treated must be 
very dry. 

V. — Wooii treated with creosote resisia 
the Hltucks of murine animals, such as the 
teredo. Kl in, bi'ocli, and fir absorb creo- 
.sote very readily, provided the wood is 
sound and dry. Jlcech wood absorbs it 
the best. In fir the penetration is com- 
plete, when the wood is of a species of 
rapid growth, and of rather compact 
grain. Resides, with the aid of pressure 
it is always possible to force the creosote 
into the wood. I'icces of wood treated 
with creosote have resisted for 10 or 11 
years under conditions in which oak wood 
not treated in this way would have been 
completely destroyed. 

Tne prepared wood must remain in 
store at least 6 months before use. The 
creosote becomes denser during this 
time and causes a greater cohesion in the 
fibers. In cerlain woods, as pitch pia<s* 
the injection is impossible, even under 
pressure, on acco'unt of the presence oi 
rosin in the capillary vessels. 

VI. — M. Zironi advises heating the wood 
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in vatuo. The sap is eliminated in this 
way. Then the receiver is filled with 
rosin in solution with a hydrocarbide. 
The saturation takes place in two hours, 
when the liquid is allowed to run off, and 
a jet of vapor is introduced, which carries 
on the solvent, whole the rosin remains 
in the pores of the wood, increasing its 
weight consirlerably. 

VII. — Wood can be well preserved by 
impregnating it with a solution of tannnte 
of Ferric protoxide. This method is due 
to llazfeid. 

VIII. — The Hasselmann process (xyl- 
olized wood), which consists in inmier'4- 
ing the wood in a saline solution kept 
Ixming under moderate pressure, tlie 
liquid containing copper and iron sul- 
phates (20 per cent of the first and 80 
per cent of the second), as well as 
aluminum and kainit, a substance until 
recently used only as a fertilizer, is now 
much employed on the railways in Ger- 
many. 

IX. — "Recently the discovery has been 
made that wood may be preserved with 
dissolved betuline, a vegetable product of 
the consistency of paste, called also 
birch wood rosin. Betuline must first be 
dissolved. It is procurable in the crude 
state at a low price. The wood is im- 

^ ersed for about 12 hours in the solu- 
tion, at a temperature of from 57^ to 
•0® F. 

After the first bath the wood is 
plunged into a second, formed of a solu- 
tion of pectic acid of 40** to 45^ Be . 
and with a certain percentage of an 
alkaline carbonate — for instance, potas- 
sium carbonate of commerce — in the 
proportion of 1 part of carbonate to 
about 4 parts of the solution. The wood 
remains immersed m this composition 
for 12 hours; then it is taken out and 
drained from 8 to 15 hours, the time 
varying according to the nature of the 
wood and the temperature. In con- 
sequence of this second bath, the betulin 
which was introduced through the first 
immersion, is fixed in the interior of the 
mass. If it is desirable to make the 
wood more durable and to give it special 

S iialities of density, hardness, and 
asticity, it must be submitted to strong 
pressure. In thus supplementing the 
chemical with mechaniceu treatment, the 
best ."esults are obtained. 

X. — A receiver of any form or dimen- 
sions is filled with a fluid whose boiling 
point is above 212^ F., such as heavy tar 
oil, saline solutions, etc. This is kept at 
an int<»rmediate temperature varying be* 
cweeij 212^ F. and the boiling point; the 


latter will not be reached, but if into this 
liquid a piece of wood is plunged, an 
agitation analogous to boiling is mani- 
fested. produced by the water and sap 
contained in the pores of the wood. 
These, under the action of a temperature 
above 212^ F., are dissolved into vapor 
and traverse the bath. 

If the wood is left immersed and a 
constant temperature tmiiriLained until 
every trace^ of agitation has disappeared, 
the water in the pores of the wood will 
be expelled, with tlie exception of a slight 
quantity, which, being in the form of 
vapor, represents only the seventeen- 
hundredth part of the original weight 
the water contained; the air which was 
present in the pores having been likewise 
expelled.^ 

If the liquid is left to cool, this vapor is 
condensed, forming a vacuum, which is 
iinraedintcly filled under the action of the 
atmospheric pressure. In this way the 
wood is completely saturated by the 
contents of the bath, whatever may be 
its form, proportions or condensation. 

To attain the desired effect it is not 
necessary to employ heavy oils. The 
latter have, however, the advantage of 
leaving on the surface of the prepan'd 
pieces a kind of varnish, which con- 
tributes to protect them against moii), 
worms, moisture, and dry rot. 'I'lie 
same phenomenon of penetration 
produced when, without letting the w ood 
grow cold in the bath, it h taken out and 
plunged immediately into a cold bath of 
the same or of a different fluid. This 
point is important, because it is possible 
to employ as fluids to be absorbed 
matters having a boiling point below 
212® F., and differing in this respect 
from the first bath, which must be com 
posed of a liquid having a boiling point 
above 212® F. 

If, instead of a cold hath of a homo- 
enenus nature, two liquitls of different 
en.sity separated in two hiyers, are em- 
ployed, the wf>od can, with necessary 
precautions, be immersed successively 
:n them, so that it can be penetrated 
with given quantities of each. Such 
liquids are heavy tar oil and a solution of 
zinc chloride of 2® to 4® Be. The first 
which is denser, remains at the bottom 
of the vessel, and the second above. If 
the wood is first immersed in a saline 
solution, it penetrates deep into the pores, 
and when finally the heavy oil is absorbed, 
the latter forms a superficial layer, which 
prevents the washing out of the saline 
solution in the interior, as well as the 
penetration of moUture from the oub 
side 
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XI. — Numerous experiments have been 
made with all kinds of wood» even, with 
hard oak. ^ In the p^parution of oak rail- 
way ties it was discovered that pieces 
subjected to a temperature of 212^ F. 
m a bath of heavy tar oil for 4 hours 
lost from 6 to 7 per cent of their weight, 
represented by water and albuminous 
suDstances, and that they absorbed in 
heavy oil and zinc chloride enough to 
represent an increase of from 2 to 3 per 
cent on their natural original weignt. 
The oak wood in question nad been cut 
for more than a year and was of a density 
of 1.04 to 1.07. 

This system offers the advantage of 
allowing the absorption of antiseptic 
liquids without any deformation of the 
constituent elements of the wood, the 
more as the. operation is performed 
altogether ^ in open vessels. Another 
advantage is the greater resistance of the 
wood to warping and bending, and to the 
extraction of metallic pieces, such as 
nails, cramp irons, etc. 

XII. — In the Kyanizing process sea- 
soned timber is soaked in a solution of 
bichloride of mercury (corrosive sub- 
limate) which coagulates the albumen. 
The solution is very poisonous and cor- 
rodes iron and steel, hence is unsuited 
for structural purposes in which metallic 
fastenings are used. The process is 
effective, but dangerous to the health of 
the workers employed. 

XIII. — The Wellhouse process also 
uses zinc ciiloride, but adds a small per- 
centage of glue. After the timber has 
been treated under pressure the zinc chlo- 
ri le solution is drawn off and one of 
tannin is substituted. The tannin com- 
bines with the glue and forms an insolu- 
ble substance that effectually seals the 
pores. 

XIV. — The Allardyce process makes 
use of zinc chloride and dead oil of tar, 
the latter being applied last, and the 
manner of application being essentially 
the same for both as explained in the 
other processes. 

XV. — The timber is boiled in a solu- 
tion of copper, iron, and aluminum sul- 

ate, to which a small quantity of kainit 
added. 

Xyi. — In the creo - rozinate process 
the timber is first subjected to a steam- 
ing process at 200^ F. to evaporate the 
moisture in the cells; the temperature is 
then gradually increased to 320** F. and 
a pressure of 80 pounds per square inch. 
The pressure is slowly reduced to 26 
inches vacuum, and then a solution of , 
iead oil of tar, melted rosin, and formal- ) 


dehyde is injected. ^ After this process 
the timber is placed in another cylinder 
where a solution of milk of lime is ap- 
plied at a temperature of 150^ F. and a 
pressure of 200 pounds per square inch. 

XVII. — The vulcanizing process of 
treating timber consists essentially in 
subjecting it to a baking process *n hot 
air which is heated to a temperature of 
about 500^ F. by passing over steam 
coils. The heat coagulates the albumen, 
expels the water from the cells, kills the 
organisms therein, and seals the cells by 
transforming the sap into a preservative 
compound. This method is used with 
success by the elevated railway systems 
of several cities. 

XVIII. — A durable coating for wood 
is obtained by extracting petroleum 
asphalt, with bffht petroleum, benzine, 
or gasoline. For this purpose the 
asphalt, coarsely powdered, is digested 
for 1 to 2 days with benzine in well- 
closed vessels, at a moderately warm 
spot. Petroleum asphalt results when 
the distillation of petroleum continued 
until a glossy, firm, pulverizable mass 
of conchoidal fracture and resembling 
colophony in consistency remains. The 
benzine dissolves from this asphalt only 
a yellowish-brown dyestuff, which deeply 
enters the wood and protects it fiom the 
action of the weather, worms, dry rot, 
etc. The paint is not opaque, hence the 
wood retains its natural fiber. It is very 
pleasant to look at, because the wood 
treated with it keeps its natural appear- 
ance. The wood can be washed off with 
soap, and is especially suited for country 
and summer houses. 

XIX. — A liquid to preserve wood 
from mold and dry rot which destroys 
the albuminous matter of the wood and 
the organisms which feed on it, so there 
are neither germs nor food for them if 
there were any, is sold under the name of 
carbolineiim. The specific gravity of a 
carbolineum should exceed 1.105, and 
should give the wood a fine brown color. 
It should, too, be perfectly waterproof. 
The three following recipes can be 
absolutely relied on: a. Heat together and 
mix thoroughly 95 pounds of coal-tar oil 
and 5 pounds of asphalt from coal tar. 
b. Amalgamate together 30 pounds of 
heavy coal-tar oil, 60 pounds of crude 
wood-tar oil, and 25 pounds of heavy 
rosin oil. c. Mix thoroughly 3 pounds o 
asphalt, 25 pounds of heavy coal-Ur oil, 
and 40 pounds of heavy rosin oil. 

XX. — Often the wooden portions of 
machines arc so damaged by dampuesf 
prevailing in the shops that the fou 
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ing compound will be found useful for 
their protection: Melt 875 parts of colo- 
phony in an iron vessel, and add 10,000 
parts of tar, and 500 parts of sulphur. 
Color with brown ocher or any other 
coloring matter diluted with linseed oil. 
Make a first light application of this mix- 
4ure while warm, and after drying apply 

second coat. 

XXI. — For enameling vats, etc., 1,000 
parts of brown shellac and 125 parts of 
colophony are melted in a spacious kettle. 
fdier the mass has cooled somewhat, but 
is still thinly li(]^uid, 6.1 parts of alcohol 
(00 per cent) is gradually added. In 
order to prevent the ignition of the spirit 
vapor, the admixture of spirit is mnae at 
a distance from the stove. By this ad- 
dition the shellac swells up into a semi- 
liquid mass, and a larger amount of en- 
amel is obtained than by dissolving it 
cold. The enamel may be used for 
wood or iron. 

The wood must be well dried; only 
then will the enamel penetrate into the 
pores. Two or three coats suffice to close 
up the pores of the wood thoroughlv and 
to render the surface smooth and glossy. 
Each coating will harden perfectly in 
several hours. The covering endures a 
heat of 140® to 150® F. without injury. 
This glaze can also be mixed with earth 
colors. Drying quickly and being taste- 
Vss, its applications ar^ manifold. 
Mixed wllh ocher, •for in.stance, it gives 
an elegant and durable floor varnish, 
which may safely be washed off with 
weak soda solution. If it is not essen- 
tial that the objects be provided with a 
smooth and glo.s.sy coating, only a 
preservation being aimed at the follow- 
ing coat is recommended by the same 
source; Thin, soluble glass (water glass) 
as it is found in commerce, with about 
24 per cent of water, and paint the dry 
vessel rather hot with this solution. 
When this has been absorbed, repeat the 
application, allow to dry, and coat with a 
solution of^ about 1 part of sodium bi- 
carbonate in 8 parts of water. Jn this 
coating silicic acid is separated by the 
carbonic acid of the bicarbonate; from 
the water glass (sodium silicate) ab- 
sorbed by the pores of the wood, which, 
as it were, silicifies the wooden surfaces, 
rendering them K^istive against the 
penetration of liquids. The advantages 
chimed for both processes are increased 
durability and facili^ted cleaning. 

XXII. ~Tar paints.^ called also mineral 
or metallic paints, are sold in barrels or 
boxes, at varying prices. Some dealers 
color them — ^yellow ocher, red ocher. 


browu, gray, etc. They are prepared by 
mixing equal parts of coal tar and oil o£ 
turpentine or mineral es.sence (gasoline). 
The product, if it is not colored arti- 
ficially, is of a brilliant black, even when 
cold. It dries in a few hours, especially 
when prepared with oil of turpentine. 
The paints with mineral essence are, 
however, generally preferred, on account 
of their lower cost. Either should be 
spread on with a hard brush, in coats as 
thin as possible. They penetrate soft 
woods, and even sc mi-hard woods 
sufficiently deep, and preserve them 
completely. They adhere perfectly to 
metals. Their einployiiieiit can, there- 
fore, be confidently advised, so far as 
concerns the preservation directly of iron 
cables, reservoirs, the interior surface of 
generators, etc. However, it has been 
shown that atmospheric influence o» 
variations of temperature cause ^ the 
formation of ammoniacal solutions, 
which corrooe tne metals. Several com- 
panies for the care and insurance of 
steam engines have for some time 
recommended the abandonment of tar 
products for applications of this kind 
and the substitution of hot linseed oil. 

XXIII. — Coal-tar paints are prepared 
according to various formulas. One in 
current use has coal tar for a base, with 
the addition of gum rosin. It is very 
black. Two thin coats give a fine 
brilliancy. ^ It is employed on metals, 
iron, sheet iron, etc., as well as on wood. 
It dries much quicker than the tars 
used separately. Its preserving influence 
against rust is very strong. 

The following Tissandier formula has 
afforded excellent results. Its facility of 
preparation and its low cost are among 
its advantages. Mix 10 parts of coal tar, 
1 to 1.0 parts of slaked lime, 4,000 parts of 
oil of turpentine, and 400 parts of strong 
vinegar, in which i part of cupric sul- 
phate has been previously boiled. _ The 
addition of 2 or 3 cloves of garlic in the 
solution of cupric sulphate aids in pro- 
ducing a varnish, brilliant is well as 
permanent. The compound can be col- 
ored like ordinary paints. 

XXIV. — Rectified rosinous oil for 
painting must not be confounded^ with 
oils used in the preparation of lubricants 
for metallic surfaces exposed to friction. 
It contains a certain quantity of rosin in 
solntioD, which, on drying, fills the pores 
of the wood completely, and prevents de- 
composition from fhe action of various 
saprophytic fungi. It is well adapted ta 
the preservation of pieces to be buried in 
the ground or expose d to the inclemency 
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of the weather. Paints can also be pre- 
pared with it by the addition of coloring 
powders, yellow, brown, red, green, blue, 
etc., in the proportion of 1 kilo to 5 
liters of oil. The addition ought to take 
place slowly, while shaking, in order to 
obtain quite a homogeneous mixture. 
Paints of this kind are econoniic\4.1, in 
consequence of the low price of rosin, 
but they cannot be used in the interior of 
dwellings by reason of the strong and 
disagreeable odor^ disengaged, even a 
long time after their application. As an 
offset, they can he used like tar a»^d 
carbonyl, for stalls, stables, etc. 

To Prevent Warping. — Immerse th; 
wood to be worked upon in a con- 
centrated solution of sea salt for a week 
or .so. The wood thus prepared, after 
having been worked will resist all 

changes of temperature. 

STAINS FOR WOOD. 

In the staining of wood it is not enough 
to know merely how to prepare and how 
to apply the various staining solutions; a 
rational exercise of the art of wood stain- 
ing demands rather a certain acquaint- 
ance with the varieties of wood to be 
operated upon, a knowledge of their 
separate relations to tlie individual stains 
themselves; for with one and the same 
slain very different effects are obtained 
when applied to the varying species of 
wood. 

Such a diversity of effects arises from 
the varying chemical comp<Jsition of 
wood. No uniTuportant nde is played by 
♦he t: ‘ csenoc in greater or lesser quan- 
tities of tannin, which acts chemically 
upon many of the stair* and forms with 
them various colored varnishes in the 
fibers. Two examples will suffice to 
make this clear. (1) Let us bake pine or 
fir, in which but little of the tanning 
principle is found, and stain it wdth a 
solution of 50 parts of potassium chro- 
mate in 1,000 parts of pure water; the 
result will be a plain pale yellow color, 
corresponding with the potassium chro- 
mate. which is not fast and as a con- 
.sequence is of no value. If. with the 
same solution, on the contrary, we stain 
oak, in which the tanning principle is 
very abundant, we obtain a^ beautiful 
yellowish-brown color which is capable 
of withstanding the effects of both light 
and air for some time; for the tannin of 
the oak combines with the penetrating 
potassium chromate to form a brown 
dyestuff which deposits in the woody 
cells. A similar procedure occurs in the 
■taining of mahogany and walnut wi^h 


the chromate because the«e varieties ol 
wood are very rich in tannin. 

(•2) 'I'ake some of the same pine or fir 
and stain it with a soluticn of •20 parts of 
sulphate of iron in l,0(U) parts of watei 
and there will he no per(e|)tible color. 
Apply this stain, however, to the oak and 
w^e get a beautiful light gray, and if the 
stain be painted with a bnisli on the 
smoother ojiken board, in a short time a 
strong blnish-gr.iy tint will appe.ir. 'J'hi.s 
effect of the st-iin is tlie result of the 
combination of the green vitriol w ith the 
tannin; the more tannin pr(‘seiit, the 
darker the slain becomes. 'The hard- 
ness or density of the w'ood, tro, exerts a 
m.arked inniieriec upon the resulting 
.stain. In a soft woml, lia dng large 
ores, the stain not only sinks further in, 
lit mncli more of it is '-eipiired than in a 
liani dense wood; hence in the first place 
a stronger, greasier stain will be obtained 
W'ith the same solution than in the latter. 

From this we learn that in soft woods 
it is more advisable to use a thinner slain 
to arrive at a certain tone; while the 
solution may ho made thicker or stronger 
for hard woods. 

'rhe same forn ula or the same stain- 
ing solution canr’ot be relied upon to 
give the same results at all time4 even 
when applied to the ^aine kinds of wood. 
A greater or lesser amount of r(;sin or 
sap in the w’ood at the lime the tree is 
felled, will offi»r more or less resistance to 
the permeating tendencies of the stain, 
so that the color may be at one time 
much lighter, at another darker. Much 
after the same m inner we find that the 
amount of the tanning principle is not 
always equal in the same species of wood. 

Here much depends upon the age of 
the tree as well as upon the climatic 
conditions surrounding the place where 
it grew. Moreover, the fiiiufamental 
color of the wood itself may vary greatly 
in examples of the same species and thus, 
particularly in light, delicate shades, 
cause an important delay in llie realiza- 
tion of the final color tone. Because of 
this diversification, not only in the 
different species of wood, but even in 
separate specimens of the same species/ 
it IS almost impossible always, and at the 
first attempt, to match a certain pre- 
determined color. 

It is desirable that trials at staining 
should first be made upon pieces of 
board from the same wood as tne object 
to be stained; the results of such ex- 
periments furnishing exact data con- 
cerning the strength and composition of 
the stain to be employed for the exact 
reproductj'iii of a prescribed color. 
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Many cases occur in which the color tone 
obtained by staining cannot always be 
^dged directlv after applying the stain. 
Especially is tnis the case when stain is 
employed which slowly develops under 
the action of the air or when the dye- 
stuff penetrates only slowly into the 
pores of the wood. In such cases the 
effect of the staining may only be fully 
and completely appreciated after the 
lapse of 24 or 48 hours. 

Wood that has been stained should 
always be allowed 24 or 48 hours to dry 
in ordinary temperatures, before a coat 
of varnish, polish, or wax is applied. If 
any dampness be left in the wood this 
will make itself apparent upon the 
varnish or polish, it will become dull, 
lose its glossy appearance, and exhibit 
white 8p^'*s which can only be removed 
with difficulty. If a certain effect de- 
mand the application of two or more 
stains one upon the other, this may only 
be done by affording each distinct coat 
lime to dry, which requires at least 24 
aours. 

Not all the dyes, which are applicable 
to wood staining, can be profitably used 
together, either when separately applied 
or mixed. This injunction is to be care- 
fully noted in the application of coal tar 
or aniline colors. 

Among the aniline dyes suitable for 
staining woods are two groups — the so- 
called acid dyes and the basic dyes. If 
a solution of an acid dve be mixed with a 
basih d)[c the effect of their antagonistic 
dispositions is shown in the clouding up 
of the stain, a fine precipitate is visible 
and often a rosin-like separation is 
noticeable. 

It is needless to say that such a stain- 
ing solution is useless for any practical 
purpose. It cannot penetrate the wood 
fibers and would present but an un- 
seemly and for the most part a ffakv 
appearance. In preparing the stains it 
is therefore of the greatest importance 
that they remain lastingly clear. It 
would be considerably of advantage, 
before mixing aniline solutions of which 
the acid or basic characteristics are un- 
known, to make a test on a small scale m 
a champagne glass and after standing a 
short time carefully examine the solu- 
tion.^ If it has become cloudy or want- 
ing in transparency it* is a sign that a 
separation of the coloring matter has 
taken place. 

The mixing of acid or basic dyestuffs 
even in dry powdered form is attended 
with the same disadvantages as in the 
state of solubility, for just as soon as 
they are dissolved in water the reactions 


commence and tne natural process ol 
precipitation takes place with all its 
attending disagreeable consequences. 

COLOR STAINS: 

^ Bronze. — I. — Prepare first a thin glue 
size by soaking good animal glue over 
night in cold water and melting it next 
morning in the Usual water bath. Strain 
it, before using, through old linen or 
cheese cloth into a clean vessel. Sand- 
paper smooth and dust the articles, then 
apply with a soft bristle brush 2 or 3 
coats of the size, allowing sufficient time 
for each coat to harden before applying 
the next. Now, a ground coat made by 
thoroughly mixing finely bolted gilders' 
whiting and glue size is applied, and 
when this has become hard it is rubbed 
to a smooth, even surface with selected 
fine pumice, and then given 1 coat of 
thin copal varnish. When this is nearly 
but not quite dry, the bronz? powder is 
applied with a suitable brush or wad of 
cotton, and when dry the surplus bronze 
is removed with the same tool. If col- 
lected on clean paper, the dusted-off 
bronze powder may be used again. 

II. — Diluted water-glass solution 
makes a good grountl for bronze. 
Bronze powder is sprinkled on from a 
wide-necked glass tied up with gauze, 
and the excess removed by gently knock- 
ing. The bronze powder adheres so 
firmly after drying that a polish may be 
put on by means of an .*gate. The 
process is especially useful for repairing 
worn-off picture frames, book ornamen- 
tations, etc. The following bronze ground 
also yields good results: JBoil 11,000 
parts of linseed oil with 25 parts of im- 
pure zinc carbonate, 100 parts of red 
lead, 25 parts of litharge, and 0.3 parts of 
mercuric chloride, until a drop taken out 
wul stand like a pea upon a glass surface. 
Before complete coming, the mass is 
diluted with oil of turpentine to a thick 
syrup. 

Ebony Stains.— I. — To 1 pint of boil- 
ing water add } ounce of coppenis and 
1 ounce logwood chips. Apply this to 
the wood hot. When the surface has 
dried thoroughly wet it with a solution 
composed of 7 ounces steel filings dw- 
solved in J pint of vinegar. 

II. — Give the wood several applica* 
tions of a stout decoction of logwood 
chips, finishing off with a free smear of 
vinegar in which rusty nails have been 
for some time submerged. 

III. — In 1 quart of water boil J pound 
of logwood chips, subsecjuently adding 
I ounce pearl ash, applying the miztura 
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hot. Then again boD the same quantit/ 
of logwi^od in the same quantity ot water* 
adding ^ ounce of verdigris and } ounce 
of copperas, after which strain and put 
in } pound of rusty steel filings. With 
this latter mixture coat the work, and, 
ahould the wood not be sufficiently black, 
repeat the application. 

MetaUic Luster. — A v.^luable process 
to impart the luster of metal to ordinary^ 
wood, without injuring its natural quali- 
ties, is as follows: The wood is lain, ac- 
cording to its weight, for 3 or 4 days in a 
caustic alkaline solution, such as, foi* 
instance, of calcined soda, at a tempera- 
ture of 170® F. Then it is at once placed 
in a bath of calcium hydrosulphite, to 
which, after 24 to 36 hours, a saturated 
solution of sulphur in caustic potash is 
added. In this mixture the wood is left 
for 48 hours at 100® to 120® F. The 
wood thus prepared, after having been 
dried at a moderate temperature, is 
polished by means of a smoothing iron, 
and the surface assumes a very hand- 
some metallic luster. The effect of this 
metallic gloss is still more pleasing if the 
wood is rubbed with a piece of lead, zinc, 
or tin. If it is subsequently polished 
with a burnisher of glass of porcelain, 
the wood gains the brilliancy of a 
metallic mirror. 

Nutwood. — One part permanganate of 
potassium is dissolved in 30 parts clear 
water; with this the wood to be stained is 
coated twice. After an action of 5 
minutes, rinse off with water, dry, oil, 
and polish. It is best to prepare a fresh 
solution each time. 

Oak. — 1. — Water-color stains do not 
penetrate deep enough into wood to 
make the effect strong enough, hence 
solutions of other mater al than color are 
being employed for the purpose. Aqua 
ammonia alone, applied with a rag or 
brush repeatedly, will darken the color 
of oak to a weathered effect, but it is not 
Very desirable, because of its tendency 
to raise the grain. Bichromate of potash, 
dissolved in cold water, applied in a like 
manner, until the desired depth is ob- 
tained, will serve the purpose. These 
washes or solutions, however, do not give 
the dark, almost black, effect that is at 
the present time expected for weathered 
oak, and in order to produce this, 4 
ounces of logwood chips and 3 ounces of 
green copperas should be boiled together 
in 2 quarts of water for 40 minutes and 
the solution applied hot. When this has 
dried it snould be gone over with a wash 
made from 4 ounces steel filings and 1 
piat of BtcoDsr yinaxar. The steel filings 


are rreviously put into the vinegar and 
allowed to stand for several days. This 
will penetrate into the wood deeply, and 
the stain will be permanent. ^ ricture- 
frame manufacturers use a quick-drying 
stain, made from aniline blacks. 

II. — Dissolve J part of permanganate 
of potassium in 1,000 |)arts of cold water 
and paint tlie wood with the violet solu- 
tion obtained. As soon as the solution 
comes in contnet wifh the wood it de- 
composes in con^.cquf‘iu*e of chemical 
action, and a iiainboiuc light brown 
precipitate is produced in the ^^ood. 
The brushes used must be washed out 
immediately, as the permanganate o( 
potassium destroys animal bristles, but 
it is preferable to use sponges or brushes 
of glass threads for staining. Foil 2 

E arts of cutch in 6 parts of water tor 1 
our, stir while boiling, so that the 
rosiniferous catechu cannot burn on the 
bottom of the vessel; strain the liquid ns 
soon as the cutch is di.'-solvc*!, through 
linen, and bring again to a boil. Now 
dissolve therein i part of alum, free from 
iron; apply the stain while hot, and cover 
after tne drying, with a solution ot 1 
part of bichromate of potas.siuni in 
parts of water. 

Rosewoood.— First procure J pound 
logwood, boiling it in 3 pints water. 
Continue the boiling until the liquid 
assumes a very dark color, at which 
point add 1 ounce salt of tartar. When 
at the boiling point stain your wood with 
2 or 3 coats, but not in quick succession, 
as the latest coat must be nearly dry 
before the aucceediiig one is applied. 
The use of a fiat graining brush, deftly 
handled, will produce a very excellent 
imitation of dark rosewood. 

Silver Gray. — This stain is prepared by 
dissolving 1 part of pyrugallic acid in 25 
parts of warm water and llic wood is 
coated with this. Allow this coating to 
dry and prepare, meanwhile, a solution 
of 2 parts of green vitriol in .50 parts of 
boiling water, with which the liist coal- 
ing is covered again to obtain the silver- 
gray shade. 

Walnut. — I. — Prepare a solution of 6 
ounces of a solution of permaiganate ot 
potassium, and 6 ounces of sulphate of 
magnesia in 2 quarts of hot wulci, Thf 
solution i.s applied on the wood with a 
brush and the application should be re- 
peated once. In contact with the wood 
the permanganate decomposes and a 
hanasome, lasting walnut color results. 
If small pieces of wood are to be thus 
stained, a very dilute bath is prepared 
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according tbe above description, then 
the wooden pieces are immersed and left 
therein from 1 to 5 minutes, according to 
whether a tighter or darker coloring is 
desired. 

II. — One hundredweight Vandyke 
brown, ground fine in water, and 28 
pounds of soda, dissolved in hot Avater, 
are mixed while the solutions arc hot in a 
revolving mixer. The mixture is then 
dried in sheet-iron trays. 

Yellow. — The v ood is coated with a 
hot concentrated solution of picric acid, 
dried, and polished. (Picric acid is poi- 
sonous.) 

IMITATION STAINS. 

bellow, green, blue, or gray staining 
on wood can be easily imitated with a 
little glazing color in oil or vinegar, 
which will prove better and more 
permanent than the staining. If the 
pores of the wood are opened by a Ive 
or a salt, almost any diluted color can be 
worked into it. With most stains the 
surface is thus prepared previously. 

Light-Fast Stains. — Stains fast to 
light are obtained by saturating wood in 
a vacuum chamber, first with dilute sul- 
phuric acid, then with dilute alkali to 
neutralize the acid, and finallv with a 
solution with or without the acfditioii of 
a mordant. The action of the acid is 
to increase the affinity of the wood for 
dye very materially. As wood consists 
largely of cellulose, increeri/alion, which 
always increases the affinity of that sub- 
stance for dyes, may be caused to some 
extent by the acid. 


SPIRIT STAINS: 

Black. — 

I.— White shellac 12 onnoos 

Vegetable hhiek C ounces 

Methylated spirit. .. 3 pints 

il. — Laiiiphlack 1 pound 

Ground iron scale 5 puiiiids 

Vinegar 1 gallon 


Mahogany Brown. — Put into a vessel, 
•ay 4 pounds of hicliroiiiate of uotash, 
and as iiuiiiy ounces of burnt u inner, let 
it stand a day or two, then strain or lawn 
for use. 

Vandyke Brown. — 

Spirit of wine 2 pints 

Burnt umber 3 ounces 

Vandyke brown color 1 ounce 
Carbonate of soda. . . 1 ounce 
Potash } ounce 


Mahogany. — Rub the wood with a 
solution of nitrous acid, and then apply 
with a brush the following: 


I. — Dragon’s blood 1 ounce 

Sodium carbonate. . . 6 drachms 

Alcohol 20 ounces 

Filter just before use. 


II. — Rub the wood with a solution of 
potassium carbonate, 1 drachm to a pint 
of water, and then apply a dye made by 


boiling together: 

Madder 2 ounces 

Logwood chips jounce 

Water t quart 

Maple. — 

I. — Pale button lac 3 pounds 

Bismarck brown.. . . | ounce 

Vandyke brown. ... J ounce 

Gamboge 4 ounces 

Methylated spirit. . . 1 gallon 


II. — Use 1 gallon of methylated spirit, 
4 ounces gamboge (powdered), ^ ounce 
Vandyke brown, 1 drachm Bismarck 
brown, 3 pounds shellac. 

Maroon. — To produce a rich maroon 
or ruby, steep red danders wood in 
rectified naphtlia and stir into the solu- 
tion a little cochineal; strain or lawn 
for use. 

Turf^ntine Stains. — Turpentine stains 
ore chiefly solutions of oil-soluble coal- 
tar dyes in turpentine oil, with small 
iiantitics of wax also in solution. They 
o not roughen the wood, making a final 
polishing unnecessary. They enter the 
wood slowly, so that an even stain, 
esnccially on l;irg«' surfaces, is secured. 
The disadvanlages of turpentine stains 
arc the lack of permanence of the color- 
ing, when exposed to light and air, and 
their high pric*c. 

Varnish Stains. — Shellac is the chief 
article forming the basis of varnisli stains 
the coloring matter being Usually coal 
tar or aniline dyes, as they give better 
results Ilian cl>c wood tincture. To 

C revent the varnish stain being loo 
little, tlic addition of elemi rosin is a 
much better one than common rosin, as 
the latter retards the drying quality, and 
if too mneli be used, renders the stain 
sticky. 

Water Stains. — Water stains are solu- 
tions of chemicals, dye extracts. ap*»*in 
gent snhstaiiccs, and coal-tar dyes in 
water. They roughen the wood, a dis- 
advantage, however, which can be rem- 
edie<l to a large extent by previous 
treatnier.t, as follows: The wood is mois- 
tened with a wet sponge, allowed to dry. 
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»nd then rubbed with sandpap-i, or 
made smooth by other ap;tMicios. This 
almost entirely prevents roii^^dieninij of 
the surface by the stain. Anoliier dis- 
advantage of these stains is that they are 
rapidly absorbed by the woo*’, which 
makes an even staining of large surfaces 
diflicult. For this too there is a remedy. 
The surface of the wood is rubbed all 
over evenly with raw linseed oil, applied 
with a \voolen cloth, allowed to dry, and 
then thoroughly smoothed with sand* 
paper. The water stain, applied w ith a 
sponge, now spreads evenly, and is biit 
slightly absorbed by the wood. 

Among good water stains are the long- 
known Cassel brown and nut brown, 
in granules. Catechine is recommended 
for brown shades, with tannin or pyro- 
gallic acid and green vitriol for gray. 
For bright-colored stains the tar-dyes 
azine green, ci’oceine scarlet, Parisian 
red, tartrazine, water-soluble iiigrojsin, 
walnut, and oak brown are very suitable. 
With proper mixing of these dyes, all 
colors except blue and violet can be j 
produced, and prove very fast to light [ 
and air, and superior to turpentine stains. 
Only the blue and violet dyes, moth \ I 
Wue, naphthol blue, and pure violet, tlo 
not come up to the standard, and require 
a second staining with lair.iin. 

A very simple method of preparing 
water stains is as follows: Solutions arc 
made of the dyes most used, by dissolv ing 
500 parts of the dye in 10,000 parts of 
hot water, and these arc kept in bottles 
or casks. Any desired slain can be 
prepared by mixing proper cpKintities of 
the solutions, which can be diluted with 
water to make lighter stains. 

Stains for Wood Attack€d by Alkalies 
or Acids. — 

Solufwfi A 

Copper sulphate. . . 125 gram.s 

Putassiu 111 chlorate. 125 grains 
Water l,i)00 cu. cin. 

Boil until all is dissolved. 

Solution 0 
Aniline hydro- 
chloride 150 grams 

Water 1,000 cu. cm. 

Apply Solution A twice by means ot a 
brusn, allowing time to dry after each 
coat; next, put on Solution li and let dry 
.%gaiii. ()ii the day following, rub on a 
little oil with a cloth and repeat this once 
a month. 

SUBSTITUTES FOR WOOD. 

T. — 1'Im* following is a formula for 
“Plastic Wood.” It can be used for fill- j 


iiig crevices and holes and for repairing 
wood work and as a general substitute 
for wood. 

Wood flour 100 ounces 

Castor oil Vo fluidounce 

Acetone . Va ^uidounce 

Powdered rosin Va ounce 

Alcohol Vo fluidounce 

Mix the two powdered ingredients and 
then add a mixture of the liquids. Knead 
till uniform. 

II. — “(Jjirton Pierre” is the name of a 
mass which is used as a substitute for 
carved wood. It is prepared in the fol- 
lowing m.inner: (ilue is dissolved and 
boiletl: to this, tissue paper in suitable 
quantity is added, which will readily go 
to pieces. Then linseed oil is added, 
and filially t^halk is stirred in. The hot 
mass forms a thick dough which crumbles 
in the cold, but softens between the 
fingers and becomes kncadable, so that 
it can be pressed into molds (of glue, 
gypsum, and sulphur). After a few dayar 
the mass will become dry and almost as 
hard as stone. The paper imn;irts to it 
a high decree of firmness, and it is less 
apt to be injured than woghI. It binds 
well and readily adheres to wood. 

III. — Wood Pulp. — The boards for 
painters’ utensils are manufactured in 
the following manner: The ordinary 
wood fiber (not the chemical wood cellu- 
lose) is well mixed with soluble glass of 

Be., then spread like cake upon an 
even surface, and beaten or rolled until 
smooth. Before eoinplclely dry, the rake 
is removed, faintly satined (for various 
other purpose.s it is embossed) and finally 
dried thoroiigblv at a temperature of 
about F., wlienMipori llie mass miiv 
besawed, carved, polisluMl, t Ic , like wood. 

Any ilesiicd wood color can be ob- 
tained by till* admixture of the cor- 
rcs|H)iidmg fiiilverized [iigmeiit to the 
mass. 'li»e wooil veining is produced 
by placing a board of tl»e species of 
timber to be imitatiMl, in vinegar, wliich 
oaii.'.es tlie soft pirbs of the wood to 
deepen, .iinl iiiuking an Impression with 
the original board thus treated upon the 
wood pulp when the latter is not quite 
hard. By means of one of these original 
boards (with the veins embossed), im- 
pressions can be made upon a large 
number of artificial wood plates. The 
ve’’is will show to a greater advantage 
if the artilicie.l wootl is siihscquentj^ 
.saturated and treated with colored oil, 
colored stain and colored polish, as is 
done with I'.'ilettes. 
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WRITING— YEAST 


WOOD. CHLORINE-PROOFING: 
See Acid- Proofing. 

WOOD, FIREPROOFING: 

See Fireproofing. 

WOOD GILDING: 

See Plating. 

WOOD, IMITATION: 

See Plaster. 

WOOD PpLISHES: 

See Polishes. 


WRITING UNDER THE SHELL 
OF AN EGG: 

Dissolve one ounce of alum in a half 
pint of vinegar with a small pointed 
brush outline whatever writing you desire 
on the shell of the egg with the above 
iolution. After the solution has dried 
thoroughly on the egg, boil it for about 
15 minutes. If these directions arc car- 
ried out all tracings of the writing will 
have disappeared from the outside of the 
shell — but when the shell is cracked open 
the writing will plainly show on the white 
of the egg. 


WRITING, RESTORING FADED: 

Writing on pld manuscripts, parch- 
ments, and old letters that has faded into 
nearly or complete invisibility can be 
restored by rubbing over it a solution of 
ammonium siilphiae, hydrogen sulphide 
Of of “liver of sulphur.” On parchment 
the restored color is fairly permanent but 
on paper it docs not last long. The let- 
ters however could be easily retraced, 
after such treatment, by the use of India 
• ink and thus made permanent. This 
treatment will not restore faded aniline 
ink. It only works with ink containing a 
metal-like iron that forms a black sul- 
phide. 

WRINKLES, REMOVAL OF: 

See Cosmetics. 


Yeast 


DRY YEAST. 

Boil together for J hour, 95 parts of 
the finest, grated hops and 4,000 parts of 
water. Strain. Add to the warm liquor 
1,750 parts of rye ineal or flour, l^nen 
the temperature has fallen to that of the 
room acid 157 parts of good yeast. On 
the following any the mass will be in 4 . 
state of fermentation. While it is in this 
condition add 4,000 parts of barlev 
flour, so as to form a dough This dougn 
ia cut up into thin disks, wLdeb are dried 


as rapidly as possible in the open air or 
sun. For use, the disks are broKen into 
small pieces and soaked overnight in warm 
water. The yeast can be used on the fol- 
lowing day as if it were ordinary brewers' 
yeast. 

PRESERVATION OF YEAST. 

I. — The yeast is laid in a vessel of cold 
water which is thereupon placed in a 
well-ventilated, cool spot. In this man- 
ner the yeast can be preserved for several 
weeks. In order to preserve the yeast 
for several months a different process 
must be followed. The yeast, after 
having been pressed, is thoroughly dried. 
For this purpose the yeast is cut up into 
small pieces which are rolled out, placed 
on blotting paper, and allowed to dry in 
a place which is not reached by the sun. 
Tnesc rolls are then grated, again dried- 
and finally placed in glass bottles. For 
use, the yeast is dissolved, whereupon it 
immediately regains its freshness. This 
process is particularly to be recon^ mend- 
ed because it preserves the yeast for a 
long period. 

II. — For liquid yeast add one-eighth 
of its volume in glycerine. In the case of 
compressed veast, the cakes are to be 
covered witn glycerine and k “pt in 
closed vessels. Another method of pre- 
serving compressed yeast is to mix it 
intimately with animal charcoal to a 
dough, which is to be dried by exposure 
to sunlight. When it is to be used, it is 
treated with water, which will take up 
the ferment matter, while the charcoal 
will be deposited. Liauid and com- 
pressed yeast have been Kept for a con- 
siderable time, without alteration, by 
saturating the former with chloroform 
and keeping the latter under chloroform 
water. 

YEAST TESTS. 

I. — Pour a few drops of yeast intc 
boiling water. If the yeast sinks, it is 
spoiled; if it floats, it is good. 

II. — To 1 pound yeast add i tablespoon* 
ful of corn whisky or brandy, a pinch of 
sugar, and 2 tablespooiifuls ol wheat 
flour. Mix thoroughly and allow the re- 
sultant compound to stand in a 
place. If the yeast is good it will rise fr 
about ail hour. 

YEAST AND FERTILIZERS: 

See Fertilizers. 

YELLOW (CHROME), TEST FOR 

See Pigments. 



RECENT DEVELOPMENTS NOT CLASSIFIED 

ELSEWHERE 


ACID-PROOF COATINGS: 

Chlorinated Rubber.-— “Torncsit'* may 
be dissolved in such solvents as toluol or 
high-flash naphtha to give coatings which 
are highly resistant to corrosion, acids 
and alkalies. 


Following is a formula: 

Chlorinated rubber . . 20 parts 

Toluol 80 parts 

Tung oil 5 parts 

Pigment 10 parts 


AGRICULTURAL INSECTICIDES: 

Bordeaux Mixture. — This is a good 
all-round fungicide, however it will stain 
whatever it comes in contact with a blue- 
green color. Wooden or earthen con- 
tainers should be used in mixing; metal 
containers should be avoided. The follow- 
ing formula is recommended for summer 
•praying: 

Copper sulfate 2% ounces 

Lime (unslaked) . 2^ ounces 
Water to make .... 2 gallons 

Mix the copper sulfate with almost 
half the water, dissolve thoroughly. 
Slake the lime with a little water to 
make a smooth paste. Next, add most 
of the remaining water to the paste, 
making a uniform solution of milk of 
lime. Pour these two solutions at the 
same time into a vessel containing the 
rest of the water, thoioughly stir and 
strain. After being made, the mixture 
should be used promptly. For good ad- 
herence, an ounce of any good mild soap 
for each gallon of mixture should be 
dissolved in a little hot water and added. 

Lime-Sulfur Spray.— The following 
formula is recommended by the Oregon 
Agricultural Experiment Station: 

Quicklime S5 pounds 

Sulfur (powdered or 
flnely ground) . . . 100 pounds 
Water 50 gallons 


Add the lime to the water and heat 
just below the boiling point, then add 
sulfur and boil for 45 minutes — stir con- 
tinuously. Add hot water to compensate 
for the lo.ss by evaporation. After cool- 
ing and settling, the clear liquid may be 
drawn off. Care should be taken to pre- 
vent the solution from coming in contact 
with the skin, clothing or buildings. The 
caustic action of the mixture should be 
remembered at all times. 

AUTOMOBILE CLEANER: 

An effective automobile cleaner may 
be picparcd as follows: 

Naphtha 65 parts 

Bentonite 15 parts 

Triethanolamine 8 parts 

Beeswax 8 parts 

Ceresin 8 parts 

Water 65 parts 

Stearic acid 7 parts 

The stearic acid, triethanolamine and 
water are mixed and heated to 212* F., 
stirring to attain smooth solution. The 
waxes are melted in the Naphtha which 
is then added to the soap solution. Stir 
thoroughly until a smooth emulsion Is 
obtained "then add the Bentonite and 
continue stirring until a creamy paste 
results. 

BATH SALTS: 

Sodium sesqui-carbonate crystals are 
used, which may be colored with Aura- 
mine to give yellow, with Croceinc-pink, 
with Alpha Zurinc-blue, with Alizarine- 
Geranole-orchid and with Methyl Violet 
— violet. Colors fast to alkali must be 
used. Perfume may be added. 

I. — Crystal .... 100 pounds 

Dye % oz per gallon 

Distribute the dye over the crystals 
preferably in a rotary or similar mixer. 
Spread out the crystals and aUow to dry 
before packing. 

II. — A few pounds of magnesium or 
sodium sulfate may be added to the 
above. 
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BLEACHING: 

Hemp. — If a rough bleach is desired 
fhe hemp is first boiled for a half hour in 
a solution of 1 part silicate of soda at 
70° Tw. to 200 parts of water. The 
hemp is then removed and boiled in 
water alone; then rinsed and steeped for 
24 hours in solution of 1 part bleaching 
powder to 600 parts of water. After 
draining, the material is soured in hydro- 
chloric acid (1 part commercial acid to 
1000 parts water). Next, the hemp is 
washed thoroughly and dried. A still 
whiter color may be obtained by repeat- 
ing the process. 

Silk. — A method for bleaching silk 
which is considered to be superior to 
many others is the following: — the silk is 
immersed overnight in a solution con- 
taining: 

Hydrogen peroxide 

(12 vols.) 2 gallons 

Sodium Silicate . . % pint 

White Soap 1 pound 

Water 10 gallons 

The soap is dissolved in the water be- 
jre the addition of the other ingredi- 
ents. The temperature of the bath is 
kept at 120° F. during the bleach. After 
removal, the silk is washed lightly — first 
in a solution of water containing a small 
percentage of sulfuric acid and then in 
fresh water. 

Wool. — Ebell recommends the follow- 
ing ini thod for bleaching wool: — the wool 
is (Intpcd i'd * '• ,s 'ntioii of hydrogen 
])rrnxid(’ (d' ( po winch has been added 
for every gallon of peroxide .2 gallons of 
ammonia (sj). gr. .0010). The solution 
is left at room teni])eratiire for 24 hours. 
By raising the temperature to S6° F. the 
bleach will proceed more rapidly and 
will be finished in eight to ten hours. 

Although the foregoing process is one 
of the more expensive, it is often used 
where a more permanent white is desired. 

CASEIN: 

Casein Preparation. — Casein occurs in 
the milk of mammals and it is the prin- 
cipal protein of cow*s milk. It is usually 
obtained from skimmed milk which has 
been practically freed frobi all the but- 
ter fat by centrifuging or other me- 
chanical means. It may be considered 
essentially a waste product. On the in- 
dustrial scale casein is separated from 
skimmed milk by two processes: 


(1) By precipitating by the addition 
of acids such as hydrochloric, sulfuric, 
phosphoric, and lactic or by “self- 
souring,” that is by the lactic acid 
generated by the bacteria on the souring 
of the milk. 

(2) By the addition of rennet. We 
have therefore two distinct classes of 
casein, commonly called acid casein and 
rennet casein. 

In one method of precipitating by the 
addition of acid the highly skimmed milk 
is warmed to a temperature of 94-96° F. 
stirring rapidly while adding hydro- 
chloric acid which has been diluted with 
8 parts of water. The acidity should 
have a pH value of 4.1. The whey is 
then drawn off, the casein washed with 
water at 94° F. two or three times, 
pressed and dried at 125 to 130° F. 

In precipitating with rennet the milk 
must be highly skimmed and not sour. 
The amount of rennet added is usually 
dependent on its activity, generally IV 2 
ounces per 100 gallons of milk. The ren- 
net is first dissolved in water and stirred 
in the milk which has been \ 'armed to a 
I temperature of 96° F. It is then al- 
lowed to settle undisturbed after which 
the precipitated mass is cut up with a 
special knife, the whey drawn off and 
the casein pressed, washed and dried. 
The temperature of the drying must 
be carefully controlled as overheating 
causes the casein to become dark. In the 
manufacture of artificial horn where ren- 
net casein is used, it is essenlial that \h- 
ca.scin should he washed carefiiP' ^ 
it of fat This may he done by . 
ing the drj«‘d casein with solvents such 
as benzol. 

Rennet casein and acid casein arc used 
for entirely different purposes. Rennet 
casein usually comes in large granular 
form and is ground to meet the con- 
sumer’s requirements. 

Rennet casein differs from acid casein 
in its solubility in alkalies, the acid being 
readily soluble in hydroxides, carbonates, 
bicurbonates and sulfites, while rennet is 
insoluble in carbonates and bicarbonates 
and only partially in borax and ammonia. 

Uses of Caaein. — Casein plays an im- 
portants part in the manufacture of the 
following: 

Adhesives. — Acid casein is used in 
large quantities for the manufacture of 
adhesives for veneers and for paper and 
cardboard. The following is typical of 
such an adhesive: 
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CmcId 4% parts 

Ammonia part 

Borax Vi part 

Water 32 parts 

The water containing the borax and 
ammonia is warmed up to 60° C. and 
while stirring the casein is added a littJe 
at a time until a uniform glue is ob- 
tained. A little starch may be added. 
When using sodium hydroxide or am- 
monia us solvent the glue is not water- 
resistant and a little formaldehyde 
should be added. 

Another formula calls for: 

Casein 10 parts 

Water .... 40-90 parts 

IJme 2 parts 

Pharmaceutical and Food. — Casein 
finds a I'irg*‘ employment in the prepara- 
tion of medical compounds in the form 
of caseinates of metals such as silver, 
bismuth, calcium, etc. It is also used for 
food products; here highly purified acid 
casein is desired. 

Paints and Varnishes. — Preparations 
from mixtures of casein, lime and am- 
monia arc used for interior coatings. 
Exterior paints may be prepared by 
using lime, casein and whiling. A little 
formaldehyde aids in rendering them 
more resistant to the weather. Colloidal 
masses from casein solution with admix- 
tures of a drying oil such as tung oil 
and a white pigment sucti as titanium 
oxide form excellent coatings which arc 
resistant to water and to changes in 
color. 

Paper and Textile Sizes. — Casein is 
used to a very large extent in the sizing 
of pai)cr and textiles. The casein for 
this purpose should be low in fat con- 
tent, white, and free from any impuri- 
ties. Casein renders paper much more 
resistant to tearing, water and even fire. 
Textiles may be coated w’th a solution 
of casein and then hardened by means 
of formaldehyde which will render them 
impermeable and give the appearance of 
artificial leather. Casein Is largely used 
in making varnishes for papers. A var- 
nish may be prepared from the following 
formula: 


Casein 10 parts 

Water ... 80 parts 

Ammonia 21® B^. . 2 parts 


To the solution 5 parts of glycerine 
are added and equal volumes of formal- 
dehyde and ammonia. 

Plastics. — Large amounts of casein arc 
used in the pieparation of Galalith or 
•artificial horn. This material is used 


daily In large quantities in the manu- 
facture of pencils, buttons, jewelry ar- 
ticles and novelties of all sorts. It comes 
in transparent effects in all pastels colors 
and is very tough and easily machined. 
It is also a substitute for ivory, espe- 
cially in the manufacture of billiard 
balls. Rennet casein must be employed in 
the manufacture of plastics. The casein 
i.s plasticized with the addition of plas- 
ticizing agents and heat in special 
extruding presses from whence it is 
ejected in the form of rods. These rods 
may he pressed under platens and fused 
Itjgether info sheets. The rods and 
.‘sheets are then hardened by immersion 
m a heath of formaldehyde of varying 
strengths and for ))eriods of time de- 
1 » '^-1 t on the size of the rods and 
slu . The rod.s and sheets are then 
maeluned into the desired articles. Many 
variations to the above jiroeess are in 
use hut in general the one above is fol- 
lowed. Casein takes a very high polish 
and may be polished hy dipping into a 
special chemical hath. 

“Synthetic Woor*. — A discovery of an 
Italian chemist, is a very recent develop- 
ment which will probably become of tre- 
mendous importance to the Textile In- 
dustry. The industrial production of 
this product started just a few years 
ago. 

Casein, which is extracted from skim 
milk of low fat content by chemical 
means, is subjected to a curing process 
and then after a number of carefully 
controlled operations is formed into a 
solution which is ready for the spinning 
process. From this point on the process 
Is similar to that of rayon. The viscous 
solution is next directed through small 
holes whereby it is converted into 
“woolen threads.” It is then passed 
through a hardening bath, the fibres arc 
cut, washed and dried. 

It is reported that the “synthetic wool” 
is warm, soft and in general its impor- 
tant properties compare favorably with 
the natural wool. The Inventor claims 
that due to the small percentage of sul- 
fur present in the synthetic material it 
poosesses greater heat-retaining charac- 
teristics than that of natural wool. 

One of the few disadvantage.s of the 
synthetic product is that its tensile 
strength is rather low as compared with 
that of natural wool. However, it ap- 
pears reasoimhle to assume that further 
research will develop this material into 
an important competitor with natural 
wool and other products. 

C^’Sein finds other uses in insectieide.s, 
soaps, pottery, inks, etc. 
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CHROMIUM PLATING. 

Fink’s Process, which was put into 
use about 1924, is the one commonly 
used. The bath consists of a solution of 
chromic acid containing an amount of 
sulfate ion or sulfate radical equal to 
one per cent of the weight of chromic 
acid present. The concentration of 
chromic acid generally ranges from 200 
to 600 grams per liter or about 27 to 
about 67 oz. per gallon. The bath at 
present recommended by the Bureau of 
Standards has the same contents. 

The two formulas given below arc 
typical of the two types of solution in 
most common use. 

1. Dilute Solution: 

Chromic acid — 260 grams 
per liter (33 os./gal.) 

Smfuric acid — ^2.5 grams 
per liter (.33 os./g^.) 

II. Concentrated Solution: 

Chromic acid— 400 grams 
per liter ^68 os./gal.) 

Sulfuric acid— 4 grams per 
liter (.63 oz./gal.) 

Sulfuric acid is specified in the above 
formulas because it is convenient to use 
and consists almost entirely of sulfate 
radical. The quantity of sulfuric acid 
to be used by volume would be about 
1-1/8 cubic centimeters or about 1/26 of 
a fluid ounce per liter in Formula No. 
I, and about 2-1/6 cubic centimeters or 
about 1/16 of a fluid ounce per liter in 
Formula No. II. Similarly the .83 
avoirdupois oc. of sulfuric acid in Form- 
ula No. I would be equal to about .17 
fluid ounces, and the .63 oc./gal. in 
Formula No. II, would be about .28 fluid 
ounces. 

Any soluble sulfate of definite com- 
position may be used to provide the 
sulfate radical but it is then necessary 
to calculate the quantity to be used 
which will be equivalent to the sulfuric 
acid in the above formulas. Thus anhy- 
drous sodium sulfate contains approxi- 
mately 2/3 of its weight of sulfate radi- 
cal, and it would be necessary to use 
8.6 jpams per liter (Vs oz./gal.) of it 
In Formula No. I instead of the sul- 
furic acid. Likewise 6 grams per liter 
L% os./gaL) of anhydrous sodium sul- 
fate would be required to replace the 
sulfuric acid in Formula No. II. 

While the sulfate radical concentra- 
tion given above is very small, its exact 
concentration is very important and 
must be carefully maintained. The 


amount of sulfate radical In the bath 
should always be maintained so that 
the proportion between the chromic acid 
and sulfate radical is approximately 100 
to 1. Without the sulfate radical no 
chromium deposit would be obtained, 
and if the amount given is exceeded 
appreciably, no chromium deposit may 
again be obtained or only a very scant}|^ 
deposit covering the cathode imperfectly. 
For this reason it is essential to usa 
very pure chromic acid in making up 
the bath, or else to ascertain the exact 
amount of sulfate radical in the chromic 
acid used by analysis, and deduct this 
amount from the amount of sulfate rad- 
ical which is recommended to be added. 
Some chromic acid contains more sulfate 
radical than is necessary for chromium 
plating, and is therefore imsuitable for 
this purpose and it is impossible to uaa 
it. 

Both of the baths given are to be 
used with lead anodes, at a temperature 
of about 45*C (IIS^’P) and with a 
cathode current density of about one 
ampere per square inch (15 amps./sq. 
dm.). Under these conditions a bright, 
mirror-like chromium plate is obtained 
on smooth, polished metal surfaces. The 
temperature of the bath must be care- 
fully maintained, as if it is allowed to 
drop to 35 ®C (96*F) a bright plate 
would no longer be obtained unless the 
current were reduced to about half its 
value, while if it is permitted to rise 
to 66 *0 (131*F) no plate might be ob- 
tained on some parts of the object, and it 
would be necessary to practically double 
the current density to get good results. 
These last conditions are sometimes used 
in practice, particularly where it is de- 
sired to build up a heavy, hard-wear-re- 
sistant plate on such articles as tools, 
dies, and gages in a short time, but a 
higher voltage is required. The condl' 
tions foi obtaining mirror-bright chromi- 
um plate may be readily ascertained from 
Fig. 1. This graph is of necessity only 
approximate, but it is nevertheless a very 
valuable guide. At any given tempera- 
ture of the bath, the best results are ob- 
tained by using the current density cor- 
responding to the edge of the bright plate 
area furthest to the right at this tem^r- 
aturcj or a slightly smaller current den- 
sity. While the bright plate area shown 
in Fig. 1 is approximately true for both 
Solution No. I and Solution No. II, the 
upj>er right-hand limits apply most doscly 
to Solution No, I and the very lowermost 
left-hand part of the area is only given 
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hy Solution No. II. It is usuallj rci/ 
important to work within the bright 
plate range as it is very difficult to buff 
or polish dull chromium plate owing to 
its extreme hardness. 

Formula No. I is generally used for 
producing thick wear-resistant chromium 
plate, as under identical conditions it has 
a slightly higher efficiency than Formula 
No. II. The efficiency of both solutions 
is about 10 to 15 per cent under the con- 
ditions given, the remainder of the cur- 
rent being consumed in the production of 
an abundant evolution of hydrogen gas 
and the reduction of a small amount of 
chromic acid, which is re-oxidUed to 
chromic acid again at the anode. Form 
ula No. II is most suitable for general 
use as it has a higher conductivity and 
can be used with a six volt source of 
current, while Formula No. I requires 
a higher voltage unless the electrode 
spacing is very small. Solution No. II is 
also somewhat more dependable and flex- 
ible than Solution No. I, and requires 
less care in its operation and mainten- 
ance. 

As indicated above, the exact compo- 
sition of these baths is very important 
and must be maintained by periodic 
analysca and additions if they are used 


very much. Otherwise a point may soon 
be reached where very poor results, or 
even no deposit, is obtained. If the 
solutions are operated cold, a heavy dull- 
grey chromium plate is obtained at effi- 
ciencies of the order of 80 to 40 per 
cent, but no bright plate can be obtained 
and it is necessary to heal the baths for 
this purpose. 

Lead lined steel tanks are generally 
used to contain large baths, while glass 
and earthenware containers are conven- 
ient for small baths. Numerous other 
formulas have been proposed than those 
given, but the only active constituents 
are usually the chromic acid and the 
sulfate radical, if satisfactory results 
are obtained. Fluorides have been 
found to give results similar to sulfates, 
while chlorides give only dull plate and 
are unstable in the bath, chlorine gas 
being evolved at the anode. Fused baths 
have been proposed, as have also baths 
containing only trivalent chromium salts, 
but none of these baths have any com- 
mercial value. 

If it is planned to do chromium plat' 
ing commercially, it is advisable to con- 
sult tlie companies licensing the use of 
the process, a^ chromium plating Is 
patented in many countries. 
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LATEST DEVELOPMENTS IN 
COSMETICS, TOILET AND 
BEAUTY PREPARATIONS 

including creams, lotions, lipsticks, as> 
tringents, powders, cologne waters, mani- 
cure preparations, hair preparations, 
dentifrices, breath perfumes. 

COLD CREAMS: 

A recent French patent for cold cream 


calls for: 

I. — Mineral oil 365 parts 

White wax 45 parts 

Vegetable wax 90 parts 

Borax 11 parts 

Water 55 parts 


The waxes and oils are melted together 
on the water bath and a solution of the 
borax in water is added slowly to it while 
stirring. The mixture is remorcd from 
the bath and stirring continued until the 
product is cold, smooth and uniform. 

To 4 parts by weight of the above mix- 
ture 6 parts of a mixture of the follow- 
ing powders is added and the whole 
Worked to a smooth homogeneous cream. 


Talc 0000 77 parts 

Zinc white 17 parts 

Precipitated chalk .... 68 parts 

II. — Stearic acid 15 ounces 

Lanolin anhydrous 8 ounces 

Spermaceti 10 ounces 

Almond oil . T 16 ounces 

Triethanolamine ... 2 ounces 

Geranium oil to suit 

Water 3 pints 


Melt the stearic acid, lanolin and sper- 
maceti in the almond oil and heat to 
about 70" C. Then add the mixture to a 
boiling solution of the triethanolamine in 
water. Stir well and add the perfume, 
continuing the stirring until the product 
is uniform. Fill into jars or other con- 
tainers while warm. 

llcntholated Cold Cream. — 


White petrolatum 9 ounces 

White beeswax 1 ounce 

Menthol 60 grains 

Camphor 60 grains 

Tliymol 30 grains 

Boric acid 20 grains 

Rose water 1 ounce 


Melt the beeswax and the petrolatum 
together on a water bath and when fluid 
and uniform remove from the bath end 
add the camphor, menthol and thymol. 
Stir the whole until thoroughly blended 
and stir in gradually the rose water in 
which ha.s l)epn dissolved the boric acid. 


Work the mixture to a smuoto consist* 
ency in a mortar or ointment mill and 
fill into suitable jars. 


Lemon Cold Cream. — 

White wax 1 pound 

White ceresin 4 ounces 

Mineral oil (white) . . 5 pints 

Water 2 pints 

Borax 1 ounce 

Powdered white cos- 

tile soap 100 grains 

Oil of lemon . 200 grains 

Coloring (vegetable 
yellow) enough to tint. 

Melt the wax in the parafSn oil at 
about 65® C. In another vessel dissolve 
the borax in the water raised to the same 
temperature. Pour the aqueous solution 
in a continuous stream into the oil mix- 
ture, stir for a few minutes, add the oil 
of lemon and coloring and stir well. 


CREAMS: 

Tan and Sunburn. — 

White beeswax ... 9 ounces 

Spermaceti 8 ounces 

Oil of almonds .... 1% pints 

Powdered camphor 8 ounces 

Borax ounce 

Water 12 fluidounces 

Phenylethyl alcohol 15 grains 
Oil of neroli 

synthetic 15 grains 

Oil of peach kernels 15 grains 
Melt the waxes in the oil of almonds on 
a water bath till uniform. Remove from 
the bath and add the camphor stirring 
till uniform. Then add gradually a hot 
water solution of the borax and flnallv 
add the oils and work till smooth, pref- 
erably in an ointment mill. 

Vanishing Cream. — 

I. — Stearic acid (triple 


prcs.~ed) 

5 

pounds 

Glycerine 

ly* 

pounds 

Water 

12 

pints 

Triethanolamine . 

y. 

pound 

Pheiivlacetic acid 

6 

drops 

Benzyl propionate. 240 

grains 

Musk xvleiie 

. 20 

grains 

Terpineol 

. 2 

ounces 


Melt the stearic acid and add it to 8^ 
boiling solution of triethanolamine in 
water. Stir and add to it a mixture of 
the oils in glycerine. Stir until cooL 


II. — Stearic acid .... 4 ounces 

Crystalline potas- 
sium carbonate Vz ounce 
Borax 2 ounces 
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Glycerine 1 ounce 

Water 24 ounces 

Add perfume to suit. 

The stearic acid is melted on the water 
bath and while fluid the potassium car- 
bonate and the borax dissolved in the 
water is added slowly while stirring. 
Lastly the glycerine is added and the 
whole is mixed well to smoothness. The 
product is removed from the water bath 
and when the temperature has reached 
70® C. the desired perfume is added con- 
tinuing stirring until cold. If desired a 
portion of the water may be substituted 
with distilled extract of witch hazel. 


Cleansing Cream. — 

Stearic acid 80 ounces 

White liquid petro- 
latum 4 pounds 

Triethanolamine ... 4 ounces 

Glycerine 5 ounces 

Water 6 pints 


Blend the acid with the mineral oil, 
heating to a temperature of about 70® C. 
and stirring well to a uniform mixture. 
Then add a boiling solution of the tri- 
ethanolamine in the water slowly while 
stirring continually until the whole has 
emulsified. Remove the heat and add any 
desired perfume base dissolved in tlie 
glycerine continuing to stir slowly until 
cool and a smooth cream is obtained. 

LOTIONS: 

Frost Bite Lodon. — 

Camphor 5R grains 

Salicylic acid 55 grains 

Carbolic acid crystals 20 grains 

Tannic acid 45 grains 

Tincture of benzoin compound 
enough to make 4 oimces 
s>lve the acid', in t!-.' liiuhirc by 
Once a day apply t«» the frosted 
parts with a camcl-hair bru‘'ii. 

Sunburn Lotion. — 

Zinc sulphocarbolate . . 1 ounce 
Glycerine ... ounce 

Orange-flower water 8 ounces 
Lime water .... 1 pint 

Sponge lotion frequently over ailing 
skin. It will be found to be cooling, 
smoothing and healing. Shake the bottle 
well before using. 

For Perspiring People. — 

Peroxide of hydro- 
gen 3 per cent ... 7 fluldounces 

Glycerine 1 fluidounce 

Witch-hazel . ... 14 fluldounces 


Orange-flower water 16 fluidounces 
Mix all ingredients together and bottle. 
Shake before using. Apply to body 
lightly with a sponge each morning and 
night. 

Red Nose. — 

Thymol 4 grains 

Menthol 6 grains 

Alcohol 1 fluidounce 

Hydrogen peroxide 
3 per cent . 4 ounces 

Water . . 10 fluidounces 

ASTRINGENTS: 

Astringent Lotion. — 

Alum 2 ounces 

Alcohol . . 50 ounces 

Glycerine 1 ounce 

Floral water 40 ounces 

Dissolve the alum In the floral water 
and add to it the glycerine, and Anally 
the alcohol. 

Cooling Astringent (for enlarged 
pores). — 

Alum 8 ounces 

Menthol ounce 

Euu de Cologne ... 50 ounces 

Water 50 ounces 

Dissolve the alum in the water and ada 

to it the solution of menthol in the Eau 
de Cologne. 

Perspiration Deodorants (Foot Pow- 
der). — 

Talcum .8 ounces 

Corn starch ... 8 ounces 

Salicylic acid .120 grains 

Thoroughly mix together to a uniform 

powder. 

LIPSTICK: 

Paraffin wax 40 ounces 

White beeswax 25 ounces 

Cocoa butter 10 ounces 

White liquid 

petrolatum 40 ounces 

Vanillin 50 grains 

Melt the waxes together, add the cocoa 
butter and the petrolatum and stir to a 
uniform mass. Remove heat and add 
while still stirring, the vanillin. Color to 
desired tint with alkanet and pour Into 
molds. 

BLACKSTICK: 

For preparing blacksticks use the same 
formulas as for lipsticks substituting the 
color with a high grade of mineral black 
or with black jet nigrosinc. 



COSMETICS 


PACE POWDERS: 

1. — ^Precipitated chalk . . . 

10 ounces 

Talc 

8 ounces 

Osmo-kaolin 

8 ounces 

Magnesium carbonate 

8 ounces 

Bismuth sub-nitrate . . 

1 ounce 

Finely levigated sine 
white 

2 ounces 

Ofl of rose 

50 grains 

Oil of sandalwood . . . 

50 grains 

Oil of vetiver 

20 grains 

Color to suit. 



II.— Talc 

Osmo-kaolin 

Rice starch 

Zinc oxide 

.Extract carnation 
pink 

Sun Tan Powder. — 

Magnesium carbonate . 18 parts 
Precipitated chalk .... 18 parts 

Golden ochre 60 parts 

Pink lake 6 parts 

Use 1 pound of the above mixture to 9 
poondi of white powder. 

Coloni for Face Powders. — The /ol- 
lewing are the more important colors that 
are used in tinting face powders: 

Brunette Sienna 

Rachel Yellow ochre with 

some yellow lake 

Rose ^Carmine 

Cream Same as rachel 

COMPACTS: 

French chalk 40 ounces 

Rice starch 30 ounces 

Osmo-kaolin 20 ounces 

Zinc carbonate 10 ounces 

Binder 26 fluidounces 

Carmine to suit 

Perfume to suit 

The binder is made according to the 
fallowing formula: 

Tincture of benzoin. 15 fluidounces 

Acacia 20 ounces 

Water 30 quarts 

The acacia gum is soaked in the water 
till dissolved and then the tincture of 
henaoin is added and the whole stirred 
till uniform. This binder is then added 
lo a uniform mixture, of the above pow- 
ders. 

COLOGNE WATER (FINEST): 

I. — Bergamot oil . . 8 fluidounces 

Neroli oil (blg- 
arade petale 

extra) 1 fiuldounoe 

Lemon oU (hand 


pressed) .... 2 fluidounces 

Lavender oil . . . fluidounce 
Pet itg rain oil 

(French) ... 2 fluidounces 

Rosemary oil . . 1 fluidounce 

Bois de rose 

femmelle .... fluidounce 

Spirit of wine 

(80 per cent) 12 pints 

Dissolve all the oils except the neroli 
and rosemary in the spirits of wine. Dis- 
till and add the neroli and rosemary. 

(Second Quality).-— 

II^ — Bergamot oil ... . 1 fluidounce 

Lemon oil 1 fluidounce 

Orange oil 1 fluidounce 

Oil of neroli 

(Portugal) ... % fluidounce 

Lavender oil ... . % fluidounce 

Oil of cinnamon . . % fluidounce 

Alcohol (90 per 
cent) 16 pints 

Dissolve the oils in the alcohol, allow 
to stand for one month with frequent 
shaking and then filter to crystal clear- 
ness. 

The aromatic oils are usuaUy dissolved 
in the strong alcohol and if dilution is 
desired to cheapen the product, orange 
flower water or rose water is used. 

MANICURE PREPARATIONS: 

Cuticle Remover. — 

Sodium hydroxide % ounce 

Glycerine 2y2 fluidounces 

Rose water . . . 10 fluidounces 

Dissolve the alkali in a solution of wa- 
ter and glycerine, Alter, and keep the 
solution in rubber-stoppered bottles. 

Nail Enamel. — 

Acetone . .... 400 fluidounces 

Butyl acetate . . . 300 fluidounces 

Ethyl lactate .... 200 fluidounces 

Dibutyl phthalate 100 fluidounces 

Phcnylethyl 

alcohol Yi fluidounce 

Cellulose nitrate. 26 ounces 
Eosine (alcoholic 

solution) Sufficient to give 

desired tint. 

Dissolve the cellulose nitrate in a solu- 
tion of acetone, butyl acetate, and ethyl 
lactate. Add the dibutyl phthalate and 
Anally the phcnylethyl alcohol and the 
color solution. 

Caution : — When preparing the above 
formula be sure to have no flame near as 
some of the ingredients are very inflam- 
mable. 


15 ounces 
30 ounces 

16 ounces 
6 ounces 

1 ounce 
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NaU Polish (Paste).— 

White wax 8 oances 

Stearic acid 1% ounces 

Triethanolamine ... 6 ounces 

Water 2y2 gallons 

Red alkanet Vs ounce 

On a water bath heat together the 

stearic acid, water and triethanolamine 
until the stearic acid is melted. In a sep- 
arate container melt the wax and add to 
it the alkanet red; then add this mixture 
to the first, remove from the bath and 
stir till cool. 

Nail Polishes (Powdered) . — Pow- 
dered nail polishes are made up essen- 
tially from finely powdered pure silica, 
kaolin or diatomaceous earth. French 
chalk and putty powder are also used, 
either alone or in combination with the 
above. They may be colored with iron 
oxides or with alkanet red and perfumed 
to suit. 

A typical formula for such a polish is: 

French chalk 12 pounds 

Carmine Vi ounc« 

Oil of rose Vi ounce 

Nail Softener. — ^To soften brittle nails 
rub them well with a cloth moistened 
with a 3 per cent solution of hydrogen 
peroxide and then rinse them thorougMy 
with water. 

Nail Bleach. — Nails with ugly and un- 
sightly spots may be bleached very ef- 
fectively by treating them with the fol- 
lowing solution: 

Hydrogen peroxide 

(3 per cent) ... 5 fiuidounces 

Glycerine 1 fiuidounce 

Orange flower 

water 2 fiuidounces 

Dissolve the glycerine in the water and 
then add the hydrogen peroxide. 

HAIR PREPARATIONS: 


Quinine Water. — 

Quinine sulphate ... 1 ounce 

Rose water 6 pints 

Glycerine 6 pints 

Alcohol 8 gallons 

Geraniol IVi ounces 

Linalool 8 ounces 

Eugenol 5 ounces 

Phenylethyl alcohol . 2 ounces 

Cinnamic alcohol . . Vi ounce 


Balsam of Peru 80 grains 

Dissolve the quinine sulphate in the 
water and add the glycerine. Dissolve 
the perfume ingredients in part of the 
alcohol and add to the quinine solution, 


stirring. Finally add the remainder of 
the alcohol. 

Eau de Quinine. — 


Quinine sulphate . . 

75 

grains 

Tincture of can- 



tharides 

Vm ounce 

Glycerine 

8 

ounces 

Rose water 

8 

ounces 

Alcohol 

24 

ounces 

Perfumed with a 



mixture of 



Geraniol 

k 

fiuidounces 

Citronellol 

2 

fiuidounces 

Phenylethyl alcohol 

Vs fiuidounce 

Color to suit. 




Dissolve the quinine sulphate In the 
alcohol, add tlie cantharides tincture. 
Mix the glycerine with the water and add 
to the alcoholic solution and finally add 
the perfume materials. 

Hair Curling Preparation. — 

I. — Gum tragacanth. 1 ounce 

Glycerine 1 fiuidounce 

Rose water 15 fiuidounces 

Mix together. Hair is moistened with 
this solution and then rolled up in curl- 
ers. 

II. — Eau de cologne . . 1 ounce 

Rose water 8 ounces 

Quince seed meal . Vi ounce 
Perfume to suit. 

Macerate the quince seed with boiling 
water, strain to a clear uniform solution 
then cool and add the other ingredients. 
This preparation can be used for waves 
or for moistening the hair to curl it. 

Hair Bleach. — 

Hydrogen peroxide 
8 per cent .... 1 ounce 

Ammonia water .... 10-15 drops 

Mix into a paste with powdered h^nna. 
Apply to hair and leave for about 15 
minutes. Then wash hair with per'wide 
and leave it for about 10 minutes after 
which rinse and dry. 

Golden Tint for Hair. — ^The following 
is a shampoo preparation for tinting hair 
a golden hue. 


Sodium bicarbonate. 

8 

ounces 

Powdered Egyptian 
henna .... 

6 

ounces 

Powdered borax . . . . 

8 

ounces 

Powdered white 
castile soap 

10 

ounces 

Powdered sage . ... 

5 

ounces 


Pyrogallol V4 ounce 

Powdered orris root 2 ounces 


Mix powders well to get uniform intii* 



COSMETICS 


tare and when ready to use moisten with 
water to form a lather with which the 
hair is well washed as for shampooing. 
Rinse with lukewarm water. 

Hair Waving Lotion. — 

Gum acacia 1 ounce 

Orange-flower water.. 4 ounces 
Mix Into a uniform solution. 


Permanent Wave OiL — 


Sodium hydroxide . . . 

2V^ ounces 

Borax 

4 

ounces 

Purified turkey red 
ofl 

8 

ounces 

Strong ammonia 
water 

15 

ounces 

Rose water 

4 

pints 


Staj-comb Preparation or Waving 
Powder. — 

Powdered gum arabic. . 8 parts 

Sodium salicylate 1 part 

Color and perfume to suit. 

Incorporate the color and perfume with 
the salicylate and add to it the powdered 
gum arabic mixing thoroughly in a mor- 
tar until a uniform mixture is obtained. 
The product should be uniformly colored 
and if moist should be spread out to dry 
and then sifted through a fine sieve to 
obtain a uniform colored and fine pow- 
der. To use, this powder is dissolved in 
1 gallon of water allowing to stand if 
necci^sary until a thorouglily uniform so- 
lution is obtained. 

Castor Oil Pomade. — 

Castor oil 4 fluidounces 

Beii7.oaled mutton 

tallow 2 ounces 

Beeswax ounce 

Oil of neroli Vi fluidounce 

Oil of lilac 80 drops 

Melt the waxes and fats together on a 
water bath, stir to uniformity, and while 
cooling add the perfume. 


Brilliantine. — 

Castor oil 1% parts 

Oil of almonds IYm parts 

£au de cologne 4 parts 

SoUd Brilliantine. — 

Paraffin 25 parts 

Liquid petrolatum ... 40 parts 

Spermaceti 8 parts 

Petrolatum 15 parts 

Perfume to suit. 


Make uniform by melting together on a 
water bath and while cooling add the 
perfume. 


Bronze Henna Shampoo. — 

Powdered henna 2 tablespoonfuls 

Borax Vi teaspoonful 

Liquid bluing. . . % teaspoonful 
Stir the above ingredients in 2 cupfuls 
of hot water and strain. Shave a bar of 
castile soap Into the mixture and warm 
in an enamled pan until smooth, taking 
care not to boil the mixture. Sti^n and 
shampoo the hair using warm water. 


Soapless Shampoo. — 

Saponine solution .... 1 ounce 

Glycerine 5 pounds 

Rose water 10 gallons 


Make a saponine solution by dissolving 
1 pound of the powdered saponine in 7 
pounds of boiling water. Mix the quan- 
tity called for in the above formula with 
the other ingredients. 

Depilatory Powder. — 

Calcium sulphide 15 ounces 

Zinc oxide 2 ounces 

Starch .... . . 8 ounces 

Mix thoroughly and perfume to suit. 

Dandruff Cure. — 

Salicylic acid 12 ounces 

Castor oil ... .10 ounces 

Carbolic acid . . 3 ounces 

Eau de cologne 150 ounces 

Dissolve the salicylic and carbolic acids 
in the cologne water and then stir in the 
castor oil. Apply several times a day. 

To Help Grow Eyelashes. — Ointment 
of yellow oxide of increiir” I per ernl is 
helpful in encouraging the growtl’. of eye- 
lashes. This should be, brushed on the 
lashes and brows each night with a tiny 
brush. 

DENTIFRICES; 

Mouth Wash. — 

teaspoonf'il table salt 
^ teaspoon ful borax 
1 teaspoonful hydrogen peroxide 

Dissolve in a glass of warm watev* 
This solution can be prepared daily fof 
immediate use. 

Tooth Wash. — 

Tincture of soap bark. 4 ounces 
Tincture of rhatany..l00 gp«ins 

Glycerine 1 ounce 

Rose water 8 ounces 

Essence of peppermint 20 drops 

Essense of cloves 20 drops 

Mix welL 
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Iodide Mouth Waslu^ 


Water % ounce 

Potassium iodide ... 2 grains 

Sodium chloride 40 grains 

Iodine 1 grain 


Dissolve the potassium iodide in as 
little of the water as possible and add to 
this the iodine. When the iodine has 
completely dissolved add the remaining 
water in which has been dissolved the 
sodium chloride. 

Toothpaste. — 

Precipitated chalk 8 ounces 

Powdered cuttlefish bone 8 ounces 
Orris root (powdered) . . 1 ounce 

Glycerine enough to make a paste. 
Add enough of oil of wintergreen and 
■aocharlne to give desired flavor. 

Tooth Powder. (Good Cheap) — 
Precipitated chalk ... 4 ounces 

Magnesia 1 ounce 

Gum camphor 50 grains 

Borax 100 grains 

This is good for teeth and gums. It 
also helps to purifv and <tweeten the 
breath. 

To Clean False Teeth.— 


Very finely powdered 

Italian pumic 1 pounds 

Sodium bicarbonate ... 4 ounces 
Powdered white soap . . 8 ounces 
Precipitated chalk 4 ounces 


This will clean and sweeten plates, re- 
move stains and give fine satisfaction. To 
use shake some of the powder on the wet 
iate and brush with an ordinary tooth- 
rush. 

Powder to Remove Tartar. — 

Lactic acid . . 1 ounce 

Precipitated chalk . . 12 ounces 
Flavor with methyl salicylate. 

BREATH PERFUMES: 


Breath Perfume. — 

Extract of licorice. . . 1 pound 

Orris root powdered % ounce 
Powdered sugar ... 8 ounces 

Magnesium carbonate 1 ounce 

Oil of cloves 80 grains 

Oil of cinnamon 5 grains 


Mix the oils well with the sugar, soften 
the extract with a little water and work 
the sugar until a uniform mixture is ob- 
tained. Roll into a thin sheet and cut 
into squares weighing about Vz ounce 
each. 


Breath Perfume. — 

Oil of peppermint . 40 drops 

Oil of lemon 30 drops 

Oil of chamomile ... 20 drops 

Oil of sage 20 grains 

Vanilla 120 grains 

Catechu 150 grains 

Sugar 800 grains 

Extract of licorice . 4 ounces 

Mucilage acacia .... sufficient 

quantity to 
form a mass. 


Mix the oils with the powdered ingredki 
ents, work with the licorice and finally 
with the mucilage till uniform. 

MISCELLANEOUS: 

Freckle Remover. — 

Orangc-flower water . . 10 ounces 

Hydrochloric acid .... 1/10 ounce 

Mix and apply to freckles several times 
a day with soft brush or cloth. 

Beauty Facial Clay Pack. — 

Fuller’s earth 16 ounces 

Beeswax % ounce 

Anhydrous lanolin ... 4 ounces 

Borax 1 ounce 

Rose water % pint 

Color with desired tint and perfume to 
suit. 

Melt the wax together with the lanolin 
over a water bath, add to it the borax 
dissolved in the water and stir thor* 
oughly. Lastly add the color dissolved 
in water and the perfume. Stir in, finally 
the Fuller’s earth and work in a mortar 
or ointment mill until a perfect smooth 


mixtui’e is obtained. 

Face Bleach. — 

Almond meal 1 part 

Hydrogen peroxide 

8 per cent 2 parts 

Lemon juice 2 parts 

Tincture of benzoin . . 10 drops 


Mix together into a uniform solution. 
Use once a week spreading over face and 
arms. 

Preparation for Pimples, Blackheadi^ 
Liver-spots, etc. — 

Alcohol 8 ounces 

Acetic acid U.S.P. . . Vi ounces 
Gum benzoin 24 grains 

Dissolve the benzoin in the alcohol and 
then add the acetic acid. 

Com Cure. — Apply glacial acetic acid 
with a camel’s hair brush or with a glass 
rod, morning and night. Corns will dis* 
appear after a few days’ treatment. 
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CELLOPHANE— CEMENTS 


CELLOPHANE ADHESIVE: 

“Methyl Cellosolve** (Ethylene Glycol 
Monomethyl Ether) is used for sealing 
cellophane and like, materials. The 
“Methyl Cellosolve” may be applied with 
a moistener. The solvent softens the 
cellophane which is then passed over a 
hot plate which evaporates the ^‘Methyl 
Cellosolve” and binds the surfaces to- 
gether. The solvent does not stick to 
the plate and is more convenient to use 
than glue. 

CEMENTS: 

Linoleum. — Various formulas are used 
for cementing linoleum or other artificial 
flooring material to wood, steel or con- 
crete. The raw materials used are num- 
erous and many different formulas have 
been used. 

I. — Rosin .... 1 part 

Boiled linseed ... 2 parts 

Ground Cork Vi part 

Cook the rosin and linseed until uni- 

form and mix in the ground cork. This 
gives an excellent adhesive for cementing 
to concrete floor. 

II. — Asphalt 8 parts 

fResidual-M. P. 160-180® F.) 

Varnolenc 2 parts 

Clay 10 parts 

III.— Xylol 1 part 

Naphtha 2 parts 

Cumar .... 6 parts 

Clay ,6 parts 

Dissolve the Cumar in the solvent then 
add the clay and mix thoroughly. 

After the fornlula is applied, the sol- 
vent is allowed to evaporate before lay- 
ing the linoleum. 

Litharge Glycerine: — A cement suit- 
riblc for luting, cementing and patching 
which is waterproof is made by mixing 
together equal parts by weight of 70 
per cent glycerine and litharge, mixing 
into a uniform paste. The cement ro- 
inain.s pla.stic for 10 minutes and sets to 
a hard mass in 8 hours. This cement 
contracts very little upon setting and 
rc.si.sts a high temperature. 

China.— First thoroughly dean the 
surfaces to be cemented. The cement is 
prepared by mixing equal parts of mas- 
tic varnish (made by dissolving mastic 
gum in methyl alcohol) and thick isin- 
glass solution. Stir while hot and apply 
immediately. 

COLLODION, FLEXIBLE: 

Thc U, S. PUirmacopocia (Tenth Re- 
visiun) prcscribvs the following: 


Camphor 20 grama 

Castor oil . 80 grams 

Collodion, a sufficient 
quantity to make 1000 grams 
Weigh in succession in a dry stoppered 
bottle. Shake until the camphor is dis- 
solved. Keep in closed bottle In a cool 
place away from fire. 

CONCRETE PAINT: 

A good concrete paint may be made 
as follows.* — 

Coumarone resin . . 100 pounds 
Boiled linseed oil 4 gallons 
Coal-Tar naphtha 5 gallons 
V. M. & P. naphtha 15 gallons 
Add Cobalt driers 
Dissolve the coumarone in naphtha^ 
add linseed oil and drier. 

DEODORIZING KEROSENE OR 
BENZINE: 

I. — Zinc chloride 2 ounces 

Petrolatum 5 pints 

Agitate thoroughly and then pour 

into a vessel containing quicklime. Mix 
completely, let settle and decant the 

kerosene. 

IT. — Calcium chloride ... 2 ounces 

Petrolatum 6 pints 

Add a little hydrochloric acid and 
leave the liquid over the calcium chloride 
until all the chlorine has been expelled. 
Decant. 

Deodorizing and Discolorizing. — 

I. — Kerosene 100 parts 

Litharge IV^ parts 

Potassium Hydrox- 
ide . . 9 parts 

Water 20 parts 

Mix and agitate with water in various 
proportions several times, allowing the 
water to settle and decanting. 

There are on the market a number of 
perfumes which are intended to neutral- 
ize. These can be obtained from the 
leading perfumery houses and have been 
found to be very effective. Not only do 
they neutralize the color but also give a 
pleasant smell. 

DRY CLEANING: 

Specially prepared trichlorethylenc 
and perchlorethylcne arc recent addi- 
tions to the list of dry-clcaning fluids. 
The former is termed non-combustible 
and non-flammable at ordinary tempera- 
tures, while the latter as non-combustl- 
hle and non-flammable. Trichlorethv- 
lene is used in operations where the 
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temperature does not exceed 80® F. 
The other is used in the “closed” sys- 
tems. These fluids rapidly dissolve fats, 
oils, etc. and are wore effective in re- 
moving water-soluble stains than many 
other cleaning solutions. They penetrate 
quickly, leave no odor and do not attack 
the metals commonly used in the manu- 
facture of dry-cleaning machines. Be- 
cause of the higher boiling points of 
these solvents the loss by evaporation is 
less; the diffusion loss is also lower than 
a host of other dry-cleaning agents. 
Triciilorethylene and perch lorethylene 
may be readily and inexpensively recov- 
ered by several means — flit ration or dis- 
tillation arc among the most efficient. 

DUSTPROOFING TENNIS 
COURTS: 

Dustprooflng of tennis courts, etc., 
may lie accomplished by the use of cal- 
cium chloride (powder) which is sprin- 
kled oxer the ground. The chloride acts 
ns an ahsiirber of moisture which permits 
the chemical to function as a road 
stabilizer. 

ETCHING PASTE; 

Ammonium 

Fluoride . ]4 grams 

Water 0 cubic centimeters 

Concentrated 

Sulphuric 

Acid i cubic centimeters 

Mix with 10 grams of Barites. 

Use a lead container for making this 
paste. A small asbestos brush is era- 
pJovfd for applying the jiaste to the 
I : Instead of barites, a mixture of 

dextrine and starch may be used together 
with the water and sulplmric acid to 
give a smooth paste whieli can easily be 
applied to make designs on glassware. 
The paste is jiermitted to remain on the 
glass for 5 minutes and then wiped off. 

FLOOR DRESSING FOR MAR- 
BLE, TERRAZZO AND CON- 
CRETE FLOORS: 

A satisfactory treatment for Ailing 
and rendering impermeable marble, tcr- 
razzo and concrete floors may be at- 
tained by the application of a solution of 
14 per cent paraffin and 86 per cent 
mineral spirits and applying to the floor. 
This coating penetrates the pores and 
does not discolor white marble to any 
objectionable extent. After the floor 
has been cleaned thoroughly the above 
solution is applied with a lamb's wool 
mop. The floor may be polished after 
the application of the last coat. 


HAIR BLEACH, BLUE: 

The addition of 1 part of aniline vio- 
let to 665 parts of water makes an ef- 
fective bleach for bluing yellowish hair. 

HAIR WAVE LOTIONS AND 

POWDERS: 

Hair setting preparations are usually 
made up from vegetable mucilage in 
water together with a preservative and 
perfume. The gums used may be quince 
seed, karaya or tragacanth. 


I. — Quince seed .... 20 parts 

Water 960 parts 

Preservative 1 part 

Alcohol 5 parts 

Perfume . . to suit 


The Persian quince seed should be 
used as it is considered to give the most 
mucilage per pound and also is clear 
water-white. Soak the quince seed in 
water warmed to ISO** F. and allow to 
stand for 6 hours permitting to cool 
slowly. Stir and strain through chee.se- 
clolh. Then add the alcohol into which 
ha.s l»cen dissolved ♦^he preservative and 
])erfume. For pre' ervative, the methyl 
or ethyl ester of pe ahydroxy benzoic acid 
is preferred. 

A powder may be made up as follows t 

II. — Gum karaya 1000 parts 

Preservative 60 parts 

Color (water 

soluble) . . to suit 

Perfume . to suit 

Alcohol . sufficient 

Mix the gum and preservative till uni- 
form and then incorporate the alcoholic 
.solution of perfume and color. Allow 
the alcohol to evaporate. 

JAVELLE WATER: 

May be easily prepared by bubbling 
chlorine through a solution of caustic 
soda and soda ash. 

I.— Chlorine . . 41.7 pounds 

Caustic soda . 48 pounds 

Soda ash ... 16 pounds 

Water 100 gallons 

Permit the solution to cool before add- 

ing the chlorine. During chlorination it 
is advisable to keep the temperature of 
the solution below 86® F. The solution 
may be cooled by spraying cold water 
against the sides of the concrete or 

earthenware tank. This mixture will 
give a 6 per cent available chlorine 
bleach. 

Javelle water may also be prepored 
from calcium hypochlorite and toda ash. 
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II. — Soda ash 6 pounds 

Calicum hTpochlorite 10 pounds 

Water 0 gallons 

nils makes a bleach of 5 per cent 
•odium hypochlorite. 

LACQUER FORMULATIONS: 

Involving the Use of Glyceryl 
Phthalate Synthetic Resin. — The incor- 
poration of glyceryl phthalate in a nitro- 
cellulose lacquer gives high gloss and full- 
ness; Imparts adhesion, rubbing qualities 
and outdoor durability to a far greater 
extent than that of the original iacquer. 
High solid content lacqu^.rs may be 
formulated with the use of these resins. 
Top coatings for colored and metallic 
surfaces are furnished by these lacquers. 
They also produce wood finishes which 


are alcohol-resistant. 

I. — Butanol 5 parts 

Ethyl acetate .... 18 parts 

Butyl acetate .... 12 parts 

Xylol 25 parts 

Toluol 18 parts 

Bibutyl phthalate i parts 

% Sec. nitrocellu- 
lose 4-6 parts 


Glyceryl phthalate 

12-14 parts 

The proportion of glyceryl phthalate 
used depends upon the hardness of the 
resin. Clear lacquers for automobiles, 
metals, hardware knd silver may be com- 
pounded from the above formula. 

Dibutyl phthalate is recommended as 
a plasticizer and pigments as well as 
filler may be included. Castor oil can be 
used in conjunction with dibutyl phthal- 
ate as a plasticizer. Mineral spirits are 
not recommended for this lacquer. Al- 
cohol-resistant lacquers for bars, wood, 
etc. may be produced by the incorpora- 
tion of these resins. 

Chlorinated Diphenvl Lacquer. — A 
formula suitable tor electric unre lac- 
quer is the following! 

I. — 15-20 Sec. nitrocellulose 18 ounces 
Trlcresyl phosphate ... 12 ounces 
Chlorinated diphenyl . . 7 ounces 

Castor oil 1.7 ounces 

The following solvent Is used: 

Ethyl acetate * 10 ounces 

Butyl acetate 25 ounces 

Butanol 5 ounces 

Toluol '40 ounces 

Benzol 20 ounces 

Phenolic Reain Solution Lacquer. — 
A lacquer which gives high gloss, good 
adhesion, water, oil and fat resistance 
may be compounded as follows x 


Titanium dioxide 50 parts 

100% Oil-soluble resin 75 parts 

8 Sec. nitrocellulose ... 50 parts 

and as solvent 

Ethyl acetate 25 parts 

Butyl acetate 55 parts 

Butanol 15 parts 

Toluol 180 parts 

Dlbutyl phthalate 20 parts 


Make a separate solution of the resin 
in Toluol. Tne nitrocellulose is dissolved 
in the solvents; mix the titanium dioxide 
with some of the nitrocellulose to form 
a paste. Incorporate the remainder of 
the nitrocellulose solution with the tita- 
nium dioxide paste, add the resin solu- 
tion and the dibutyl phthalate. Stir 
until uniform, thin with Toluol If neces- 
sary. The above formula gives a white 
lacquer suitable for refrigerators, etc. 
where an casUy polished surface is de- 
sired. 

Vinyl Compounds Lacquers. — A suit- 
able lacquer tor coating cans which are 
used for containing beer and other food 
products is formulated from the S3mthet- 
ic resin obtained by the pol 3 rmerization 
of the vinyl compounds such as vinyl 
chloride, acetate, chloro-acetate and the 
like. These resins are colorless, tasteless 
and odorless. They form tough, stable, 
highly adhesive and chemically resistant 
coatings upon incorporation with any 

cellulose ester. The vinyls are also 

compatible with nitrocellulose. Among 
their many desirable properties is their 
light-resistance. A formula for coating 
cans is the following: 

I. — Acetone 60 parts 

Toluol 40 parts 

to which Vinyl resin Is added In the 
amount necessary for desired consistency 

Dlbutyl Phthalate 
(15% of resin content) 

Cellulose Acetate Lacquer. — 


Cellulose acetate . 20 parts 

Triphenylphosphate . . 8 parts 

Chloroform 40 parts 

Acetone 120 parts 

to 25 parts of this solution is added: 

Phenolic resin 80 parts 

Amyl acetate 15 parts 

Ethyl acetate 85 parts 

Acetone 50 parts 


This gives a clear lacquer suitable for 
baking. It is highly resistant to waterg 
and may be used outdoors. If desired 
pigments may be included for the pui^ 
pose of giving color effects. 
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Baking Bnamels. — EnamelB dealgned 
for baking give high glossy finishes suit- 
able for refrigerators, automobiles, etc. 
Glyceryl phthalate resins are dissolved in 
equal parts of coal-tar naphtha and 
mineral spirits. Pigments such as ti- 
tanium oxide, toluidine toner and the 
like are incorporated by thorough grind- 
ing in a stone or pebble mill. It is to 
be noted that zinc oxide should be added 
very carefully and used only when pre- 
scribed by the expert lacquer formula- 
tor. A high bake finish is the following: 


Glyceryl phthalate . . 5 pounds 

Zinc oxide 2 pounds 

Titanium oxide .... 25 pounds 
Coal-tar naphtha ... 10 pounds 
Mineral spirits .... 10 pounds 
Toluol 5 pounds 


Bake at 250® F. for 2 hours. 

Many varieties of Glyceryl Phthalate 
resins are obtainable on the market; 
their properties are dependent on the 
fatty acid base used in the manufacture 
of said resin. Resins meeting any par- 
ticular requirement can be had; the man- 
ufacturer can advise what resin to use. 

Polymerized Acrylic Compounds. — 
Recently there has appeared on the mar- 
ket new resins which are characterized 
by their transparency, water- white color 
and resistance to discolorations. They 
have high adhesive properties and are 
resistant to mineral oils and chemicals; 
their elasticity is so great that they are 
comparable to rubber. Films of this 
material are capable of being stretched 
as much as ten times without breaking. 
They are very useful in coating rubber 
articles and other materials where flexi- 
bility is desired. 

They can be compounded with nitro- 
cellulose together with a plasticizer such 
as dibutyl phthalate using ethyl acetate 
as a solvent. If desired a pigment such 
as Titanium Oxide may be introduced. 

Benzyl and Ethyl Cellulose. — New 
compounds from cellulose have been de- 
veloped which have been found very use- 
ful in the formulation of lacquers. 
Benzyl and ethyl cellulose lacquers are 
characterized by their extreme flexibility, 
good adhesion, alkali, light and fire 
proofness. 

A formula employing benzyl cellulose 
foUows : 

Benzyl cellulose ... 8 % parts 

Toluol ... 85 parts 

Methyl cellosolve . . 15 parts 

Dibutyl phthalate Va parts 


A formula using ethyl oelluloaet 


Ethyl cellulose 8 parts 

Ethyl ortho benzoyl 

benzoate 8 parts 

Toluol 80 parts 

Butyl acetate 80 parts 

Ethyl acetate 10 parts 

Butyl Alcohol 10 parts 


Lacquer Solvents. — ^The following list 
of solvents, arranged according to boil- 
ing points, should prove of value to the 
formulator who is interested In having a 
wide selection: 

Methyl acetate 56-57® C. 

Acetone 57 

Methyl alcohol 65 

Ethyl acetate 

(anhydrous) 77 

Ethyl alcohol 78 

Benzene 80 

Isopropyl alcohol 82 

Ethylene dichloride ... 84 

Trichlorethylenp 87 

Ethyl propionate 08-102 

Toluene Ill 

Butyl alcohol 117 

Ethyl butyrate 121 

Diethyl carbonate .... 125 

Butyl acetate 125 

Amyl alcohol 126-182 

Cellosolve 185 

Solvent naphtha 180-160 

Amyl acetate 188-142 

Xylene 148 

Hi-flash naphtha 150-200 

Ethyl lactate 155 

Hexalin 160 

Decalin 190 

Tetrolin 206 


Lacquer Plasticizers. — ^The following 
is a list of plasticizers which are com- 
monly employed in lacquers and should 
prove useful to the lacquer compounder. 
They are classified according to their 


boiling points: 

Castor oil — — 

Camphor (solid) 209® O 

Butyl stearate 220 

Triacetin 258 

Diethyl tartrate 280 

Dimethyl ph halate 282 

DR^thyl phthtlate 200 

Dibutyl tartrate 800 

Butyl ortho benzoyl 

benzoate 800 

Triphenyl phosphate ... . 320 
Dibutyl phthalate . ... 335 

Diamyl phthalate ... 840 

Tricresyl phosphate ... . 850 
Methyl ortho benzoyl 
benzoate .... 850 

Tributyl phosphate — 
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PAINT MIXING AND GRINDING. 

As a general vule the ingredients of 
the paint to be made which consist of the 
various colors or pigments are mixed 
together with the linseed oil in a paste 
blade mixer which is elevated six or 
seven feet above the floor level and fas> 
tened securely on a strong platform. 
Steps lead up to this platform and the 
workman can get to the mixer at any 
time he chooses. The heavy cans or pails 
or tanks of raw materials are hoisted up 
to the mixer by the use of a pully ar- 
rangement. They are dumped in and 
thoroughly mixed. 

Then the mixture is readv for grind- 
ing and the grinding mill is located on 
a floor just below the mixer so that the 
thick paste can he run through a funnel 
right into the mill below and be ground. 
Various kinds of mills are used by dif- 
ferent manufacturers. There are the 
mills for paste grinding and those for 
liquid grinding, the latter being used for 
thinner paints and the former for 
thicker materials. Two types of mills 
are commonly used today, the Stone or 
sometimes called Burr Mill and the Peb- 
ble or Ball Mill. 

The paint, whichever type of mill it is 
to be ground in must he very finely 
ground and samples can be taken from 
the mill from time to time to determine 
the smoothness. Using the palette or u 
knife one can spread a little on a clean 
niece of glass and allow it to dry and 
by feeling of it and looking at it one can 
readily determine how smooth the par- 
ticles have been ground. It Is important 
that the pigment be very smooth al- 
though for some cheap paints manufac- 
turers arc not nearly as particular as 
for good paints. Especially is this true 
when grinding a barn paint as com- 
pared with architectural enamel. The 
enamel must be ground finer than even 
any ordinary paint or the oil or varnish 
will not cover over the small unground 
particles. 

There is &till another type of mill to 
be mentioned and that is the Roller Mill. 
This mill is used for grinding exceed- 
ingly heavy pastes such as pigment 
pMtes, putties, etc.» although regular 
oommercial putty Is usually ground in 
what we call a putty diaser which really 
is not a grinding machine. Very thick 
pastes can be groimd up In a Roller 
Mill. 

Different pigments require different 
lengths of time in which to be ground 
for some are harder to crush than oth- 


ers. Experimentation by the mixer will 
soon teach him this. One pigment will 
require more oil to make up a paste than 
others. Different pigments have differ- 
ent oil absorption, consequently you 
might mix the same amount of oil with 
the same amount of both Zinc Oxide and 
Lithophone but you would find that you 
would have a nice smooth workable mass 
with the Zinc Oxide hut with the I.ith- 
phone you have .such a stiff paste that 
you could not work It at all. Because 
Lithophone absorbs more oil than Zinc 
Oxide. 

HOUSE PAINTS. 

House Paints should consist of the 
best materials that can be found but it is 
regrettable that the market is loaded 
with cheap, poor covering paints that 
will not give satisfaction. Since there 
is a demand for a cheap house paint we 
will give hercwitli a formula for one but 
always recommend tlie use of the high 
grade material. There is little doubt but 
that the old lead and oil comhinatluii 
is better than the factory prepared 
cheap paints but the guaranteed high 
grade machine grr>und and mixed house 
paint is better tiian tlie hand mixed lead 
and oil. It is iinpossihle for one to 
thoroughly mix lead and oil by hand and 
do it as satisfactorily as it can be done 
In the mixing machine. 

Highest Grade White Outside 
Paint— 

Whitf Lead ^Carbonj'te) Tl poumis 
White Lend ( Sulpha! e) 7 pounds 
Zinc Oxide 2(» pounds 

Pure Linseed Oil 80 pounds 

Turpentine ... 3 pounds 

Drier 1 pound 


Cheap Grade Outside White. — 
White Lead (Carbon- 


ate) 

2.5 

pounds 

Zinc Oxide 

20 

pounds 

Calcium Carbonate . . 

20 

pound(» 

Blown Linseed Oil 

25 

pounds 

V.M.P. Naptha 

10 

pounds 

Drier 

% 

pound 

Inside White Gloss Paint. — 


White Lead (ground in 



linseed Oil) 

10 

pounds 

Zinc Oxide (ground in 



linseed Oil) 

10 

pounds 

Pure Linseed Oil . . . 

IH 

gals. 

Turpentine 


gals. 

Liquid Paint Drier 

% 

pint 


Preparation of Mixed Paints. — The 
usual custom in factory practice is 
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to mix the pigments with the oil and 
grind same in a roller mill until the de- 
sired smoothness is obtained. A regular 
heavy duty mixer is employed after 
which the paste is run into the roller 
mill. Where the paint is thinner and 
not so thick, a stone or burr mill is 
quicker and more satisfactory as a paste 
paint oftentimes requires more than one 
grinding in a roller mill. After it is 
ground it may be reduced although in a 
thick paste paint all of the ingredients 
can be mlxea together in the first place. 

Colored Outside and Inside Paints. 
— (Tints) Simply grind the various pig- 
ment colors in linseed oil to obtain the 
so-called colors in oil. Then add the 
amount of color to the white that is nec- 
essary to produce the shade or tint re- 
quired. 


RED BARN PAINTS. 

No. 1 

Spanish Red Oxide .... 85 pounds 

Magnesia Silicate . . . 150 pounds 

Linseed Oil 15 gallons 


Mix the above ingredients together 
and then grind for as long a time until 
paint is smooth. This mixture may be 
too thick for satisfactory grinding and 
in such a case add a little V.M.P. 
Naptha until mixture is thin enough to 
grind. After it is finely ground add the 
following: 

Improved Boiled Linseed 


Oil ... 4 gallons 

Water Solution . ... 4 gallons 

Sipes Japan Oil .... 15 gallons 

Camphor or Mineral Spir- 
its 5 gallons 

No. 2 

Spanish Red Oxide . . 100 pounds 

Calcium Carbonate .... 80 pounds 
Magnesia Silicate .... 60 pounds 

Linseed Oil 13 gallons 


Thin the linseed oil down to Naptha, 
Vamolene or turpentine and then mix 
the above ingredients and grind in the 
paint mill. After they are ground add 
the following ingredients: 

Improved Linseed Oil 24 gallons 

Sipes Japan Oil 5 gallons 

NapUia, V.M.P 2^2 gaUons 

Water Solution (free 
alkali) 5 gallons 

1 to 2% Caustic in the water is plenty 
Utrong enough. Add the water smution 
after the 24 gallons of linseed oil has 
been added and not before. 


RUST AND WEATHER PROOF 
PAINTS. 


Man}” experiments have been made, 
trying to And a combination of materials 
that would produce a paint which would 
to a great degree withstand the salt air, 
a product that could be used on smoke 
stacks on the waterfronts, etc. Up to 
the present time the best known for- 
mulas for a paint to give the desired 
results and stand the exposure are as 
follows: 


Black Paint 


Asbestine 

. 20 

pounds 

Red Lead 

25 

pounds 

Black Lead 

10 

pounds 

Blown Fish Oil 

40 

gallons 

V. M. & P. Naptha 

20 

gallons 

Liquid Cobalt Drier 

^2 gallon 

(more or less as 

required) 

Dark Gray 

Paint 



Asbestine 
White Lead 
Blue Lend 
Zinc Oxide 
Blown Fish Oil 


. 75 
90 
. 60 
10 
150 


pounds 

pounds 

pounds 

pounds 

gallons 


Naptha or Mineral Spir- 
its as desired 90 gallons 

Liquid Cobalt Drier IVi gallons 
(more or Jess as required) 


The pigments are mixed together and 
ground in a roller or stone mill until the 
necessary smoothness is obtained. As a 
rule the same smoothness is not rccpiired 
as in an house paint since this class of 
paint is used on outside, nmirh work. 
It is understood that the pigments arc 
ground in the Ash oil. More or less fish 
oil can be added or deducted as desired. 
Likewise with the thinner and drier. 
The formula is simply suggestisc and 
since there is very wide range of re- 
quirements for paints of this type we 
merely give a tentative formula for 
same. 


VARNISH AND OIL ENAMELS 
AND UNDERCOATS. 

Light Amberol F-7 . 23 pounds 

Extra Light Amberol 
B S 1 . . . . ... 26 pounds 

China Wood Oil . . 18 gallons 

Bodied Linseed Oil . 6 gallons 

Sugar of Lead .1% pounds 

Liquid Cobalt Drier 1 quart 

V.M.P. Naptha or 
Mineral Thinners . 50 gallons 

Into a gallon of this grind approxi- 
mately 7 pounds of White Pigment con- 
sisting of 3 pounds highest grade Zinc 
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Oxide and 4 pounds Titanox. Amounts 
can be varied according to density and 
covering capacity of enamel desired. For 
undercoats increase the amount of pig- 
ment to 10 pounds consisting of the fol- 
lowing, 2 pounds Calcium Carbonate, 8 
pounds Lithophone. All products must 
be bleached with Blue Pi^ent, by tint- 
ing. 

Some slower drying, easier flowing 
architectural enamels are made simply 
by grinding. 

ROOFING PAINTS. 

Red Liquid Asbestos Coating.— 


Pitch . . 50 pounds 

Naptha (49 degree) ... 24 gallons 

Aluminum Steareate 2 pounds 

Bright Red Oxide (Yel- 
low tone) 100 pounds 

Fibrous Asbestos 25 pounds 

Blown Linseed Oil .... 8 gallons 

Kerosene 4 gallons 

V. M. & P. Naptha or 
Gasoline 10 gallons 


This makes a batch of 52 gallons. 
Melt pitch in iron varnish pot until it 
is fluid. Remove from the nre and stir 
in one ingredient at a time in the order 
given in formula, very slowly. 

Black Liquid Asbestos Coating. — 

Liquid Coal Tar 50 gallons 

Fibrous Asbestos ... 40 pounds 
Solvent Naptha (Straw 

Color) . . 5 gallons 

Blown Linseed Oil 2 gallons 

This makes a batch amounting to 53 
gallons. Liquid coal tar should be free 
from ammonia and water. If not put it 
in pot and slowly raise temperature to 
250** F. and hold there until fumes are 
gone. Mix in the asbestos. CAUTION. 
Take away from the Are when mixing or 
adding Naptha or Gasoline. 

DUST COLOR PAINT FOR 
FLOORS, ETC. 

5 gallons Boiled Linseed Oil 
10 gallons Natural Gum Varnish 
5 gallons Japan Dryer 

5 gallons Turpentine 

3 gallons V. M. & P. Naptha 
100 pounds Zinc White in Oil 
100 pounds W '*- Lead in Oil 
3 pounds Bit. Color No. 1 

6 pounds Red Color No. 1 
20 pounds Ochre Color No. 1 
10 pounds Green Color No. 1 


Formula for Colors.— 

Black Color No. 1: 

25 gallons Lamp Black in Oil 
2y2 gallons Linseed Oil 

gallon V. M. & P. Naptha 
1 pint Liquid Paint Drier 

Red Color No. 1: 

25 pounds Red Oxide in Oil 

(light) 

8 gallons Linseed Oil 

Va gallon V. M. & P. Naptha 
1 pint Liquid Drier 

Ochre Color No. 1: 

25 pounds Ochre in Oil (French) 

4 gallons Linseed Oil 

V 4 gallon V. M. & P. Naptha 
1 pint Liquid Drier 

Green Color No. 1 ; 

25 pounds Medium Chrome Green 
in OU 

5 gallons raw Linseed Oil 

% gallon V. M. A P. Naptha 
1 pint Liquid Drier 

You can take a mixture of White Lead 
or Zinc as a base and by intermixing 
these various colors can get a paint with 
any desired shade. 

To Get More Gloss and Body in 

Paints. — 

By passing air through linseed and 
other oils what is known as Blown Oil 
is obtained. It appears to have more 
body but in reality this is false for it 
does not have. It does produce a paint 
with more gloss and one which will dry 
more rapidly and is being used very 
extensively today by leading paint man 
ufacturers. 

TOUCH UP BLACK. 

The simplest way to make up a touch 
up Black is to purchase a high grade 
quality of clear outside coach vaniish, 
one that will stand the weather fairly 
well. There are any number of varnish 
makers who will sell you very reasonably 
what you need. 

If you get it in five gallon cans you 
can get a real good FOUR HOUR 
Varnish (dries in four hours) for 
around $1.25 a gallon. To this you 
simply add from nve to eight ounces ot 
Carbon Black ground flne in Japan and 
stir it up and this will give you a touch 
up Black. This will dry quicker than four 
hours because the pigment causes the 
film to dry faster. It actually sets up 
in an hour so that in that amount of time 
it will be practically dust free. (We 
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raean to add from five to eight ounces on 
the Black to each gallon of yarnisb.) 

TOP DRESSINGS. 

There are two kinds particularly of 
dressings, Lacquer Type and Varnish 
Type. From these types hundreds of 
formulas originate, s«jTue good and some 
poor. 


VARNISH TYPE DRESSING. 

To a gallon of LONG OIL OUTSIDE 
SPAR Varnish add 6 ounces of Carbon 
Black, ground in Japan. Some finishers 
add a Vi pint of linseed oil to this but 
if your varnish is long in oil enough you 
need not do this. The linseed or china 
wood oil gives the film mure flexibility 
as does Castor Oil. Soya Bean and 
Pish Oil are also good especially the lat- 
ter but it smells too much. The higher 
the gloss you want the less Black you 
add. 

LACQUER TYPE DRESSING. 

It’s cheaper to buy a ready made Lac- 
quer Solution than to make it yourself 
if you just are going to make up some 
top dressings. Get the following for- 
m^as: 10 ounces Cotton, 8 ounces Ester 
Gum In a gallon of 25% Butyl Acetate, 
85% Butyl Alcohol, 40% Toluol. To this 
add 8 or SV* ounces finely ground Car- 
bon Black. Then after you have added 
the Black and stirred It in with a gallon 
of Clear Lacquer, you add Vi pint lin- 
seed or china wood oil to give the film 
flexibility. Castor Oil is sometimes used 
but is not so good for nut door exposure. 

COMMERCIAL PUTTY. 

860 pounds Putty Whiting 

460 pounds Marble Dust 

12% gallons Putty Oil 

Mix thoroughly in a putty chaser for 
large quantities. Putty Oil consists of 
6 gallons Raw Linseed Oil, 11 gallons 
Paraffine Oil, % gallon Japan Oil. This 
is similar to all well known cheap putties 
put out by large paint manufacturers. 

OIL STAINS. 

Early English Oil Stain.— 

Oil Black . . 10 ounces 
Oil Brown . V4 ounce 

Oil Yellow . 1 ounce 
Linseed Oil 

(Pure) .... 16 ounces (Liquid) 
Turpentine 10 ounces “ 
Naptha Va gallon 

The turpentine is heated, preferably 
on a water l)ath, and the colors are dis- 


solved. Then add the linseed oil and 
when it is cooled off the naptha is added. 
Be very careful to avoid a fire when 
heating the turjuMitine. 


Antwerp Oil Stain. — 


Oil Black 

2 

ounces 

Oil Yellow 

2 

drams 

Oil Red 

87 

grains 

Linseed Oil 

17 

liquid ounces 

Turpentine . 

17 

liquid ounces 

Naptha 


gallon 


Prepare in the same manner as dircc- 
tions given above. 


Fumed Oak Oil Stain. — 


Oil Brown 

. . . 15 OiuiCes 

Oil Black . . . 

. . . Vji ounce 

Oil Mahogany . . 

Vs ounce 

Benzol . . 

% oint 

Acetone 

% ounce 


WATER STAINS. 

There are three classes of stains most 
commonly used, Oil, Water and Spirit. 
While Oil Stains are used greatly by the 
painters and decorators. Water Stains 
are used almost entirely by furniture 
and other manufacturers of products re- 
quiring stains. It will not be out of 
place to list a few Water Stains. Water 
soluble colors are of course used in 
Water Stains. 

Mahogany Stain-Water. — 

Brown Mahogany - . 7 ounces 

Red Mahogany 4 ounces 

Water IVa gallons 

Adam Brown Mahogany.— 

Brown Mahoganv 1 ounce 

Jet Black Nigrosine V4 ounce 

Bichromate of Potash Vs ounce 


Antique Mahogany. — 
Mahogany Brown 
Mahogany Rod 
Potassium Bichromate 
Water 


1 ounct 
% ounct 
Vi ounce 

2 quarts 


There arc numerous antique mahog- 
anies. The wood in this case is usually 
filled with a very dark paste filler and 
two coat.s of the stain are applied in the 
regular manner. 


Mahogany Water Stain for Birch. — 

Brown Mahogany 2 ounces 

Red Mahogany . 8 ounces 

Water 3 quarts 


Usually the wood is first sponged with 
a weak Jye solution, sanded, stained, shel- 
laced and varnished. 
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EASTMAN D-73. ELON-HYDROQUI- 
NONE DEVELOPER. 

(Blue-black tones on Azo paper.) 
Water, about 125 deg. F. 16 oz.. . . 64 oz. 

Elon 40gr.. . .160gr. 

Sodium Sulphite, desic- 
cated (E. K. Co.) ..... 1 oz. 

140 gr.. .5} 02 . 

Hydroquinone 155 gr — 1 oz. 

185 gr. 

Sodium Carbonate, des- 
iccated (£. K. Co.). . . 2} oz.. . 10 oz. 

Potassium Bromide 12 gr — 48 gr. 

Cold water to make 32 oz 1 gal. 

For use, take stock solution 1 part, 
water 2 parts. 

Develop for 45 seconds at 70 deg. F. 

EASTMAN D-52. 'ELON-HYDROQUI- 
NONE DEVELOPER. 

(Warm tone developer for Eastman Por- 
trait Papen Portrait Jh-ints on Azo and all 
Grades of Vitava Paper. 

Water, about 125 deg. F. 16 oz — 32 oz. 

Elon 22 gr 44 gr. 

Sodium Sulphite, desic- 
cated (E. K. Co.) i oz. . . li oz. 

Hydroquinone 90 gr. . . . 180 gr. 

Sodium Carbonate, des- 
iccated (E. K. Co.). . . } oz. . 1 oz. 

Cold Water to make 32 oz 64 oz. 

Eastman Portrait Bromide: Use full 
strength stock solution. To each 32 ounces 
of developer, add J ounce of 10% potassi- 
um bromide solution. 

Vitaye Athena, Opal, Projection and 
Portrait Prints on Azo: Use stock solu- 
tion, 1 part, water 1 part. Tp each 32 
ounces of this developer add i ounce of 
10% potassium bromide. 

Vltava Alba: Use full strength siock 
solution. To each 32 ounces of developer 
add 1 dram of 10% potassium bromide 
solution. 

Develof) for not less than minutes 


New York City 

at 70% F. NOTE — This developer con- 
tains the minimum quantity of bromide. 
If warmer tones are desired, more bromide 
may be added. 

METOL DEVELOPER. 

Soft effects on Bromide papers. 


Water 10 oz. 

Metol 25 gr. 

Sodium Sulphite 110 gr. 

Sodium Carbonate 145 gr. 

Potassium Bromide 42 gr. 

Water to make 28 oz. 


Develop not less than minutes at 
68 deg. F. Additional bromide may be 
used if fogging takes place. 

CONTRAST DEVELOPER. 

Bromide and chloride papers. Great 
contrast. 

Water 16 oz. 

Metol 7 gr. 

Sodium Sulphite, 

anhydrous 1 oz. 325 gr. 

Hydroquinone 75 gr. 

Senium Carbonate, 

anhydrous 1 oz. 325 gr. 

Potassium Bromide. . 16 gr. 

GLYCIN DEVELOPER. 

Brown and brown-black tones on bromi- 


chloride papers. 

Water 20 oz. 

Metol 12 gr. 

Sodium Sulphite 2J oz. 

Hydroquinone 115 gr. 

Glycin 120 gr. 

Sodium Carbonate 2} oz. 

Potassium Bromide IS gr. 


Develop tj to 3 minutes. Use 1 part 
to 4 parts water. Increased exposure and 
shorter developing times give browner re- 
sults. Increase of developing times gives 
colder tones. 
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AGFA 120. SOFT WORKING DEVEL- 
OPER. 

Primarily intended for portrait work 
wlicre sott gradation is required. 

Water, 125 deg. F oz. 

3 qts. 

Agfa Metol j oz. 70 gr. 

l^oz. 60gr. 

Agfa Sodium Sulphite, 

anhydrous 1 oz. 88 gr. 

4} oz. 

Agfa Sodium Carbonate 

inoiiohydratcd 1 oz. 88 gr. 

4i oz. 

Agfa Potiisbiuin Bromide 27 gr. 

i oz. 

Water to make 32 oz. 

1 gal. 

Dilute 1 part stock solution with 2 parts 
water for use. Normal developing time, 

1 J to 3 rni lutes at 70 deg. F. 

AGFA 125. METOL-HYDROQUINONE 
DEVELOPER. 

Recommended for development of Cy- 
kon, Cykora, Brovira and similar papere. 
Obtainable in package form. 

Water, 125 deg. F 24 oz.. 3 qts. 

Agfa Metol 45 gr. J oz. 

70 gr. 

Agfa Sodium Sulphite, 

anhydrous IJoz. 6 oz. 

Agfa Hydroquinone . ... J oz. l}oz. 

60 gr. 20 gr. 

Agfa Sodium Carbonate, 

inonohydratcKl 2i oz. 9 oz. 

Agfa Put:i.ssium Brouude. 30 gr. } oz, 

10 gr. 

Watei to make 32 oz.. , 1 gal. 

For use dilute 1 part stock solution with 

2 parts of w,iter. Develop 1 to 2 minutes 
at 70 deg. I'\ For softer and slower devel- 
opment ililiite 1 to 4 and develop 1} to 3 
ininute.s at 70 deg. I’. Shortening the ex- 
posure slightly and increa.sing the devel- 
opment time gives greater brilliance while 
lengthening tlie exposure and shortening 
the developing time gives greater softness. 

AGFA 130. UNIVERSAL PAPER DE- 
VELOPER. 

A universal developer for all projection 
papers as well as contact papers. Gives 
rich blacks with excellent brilliance and 
detail. Provides unusual latitude in de- 
velopment and is clean-working even with 
long developing times. 

Water, about 125 deg. F. 24 oz — 3 qts. 

Agfa Metol 32 gr — i oz. 

20 gr. 


Agfa Sodium Sulphite, 

anhydrous 1 1 oz. . . 64 oi. 

Agfa Hydroquinone. ... J oz.. . ij oz. 


50 gr. 

Agfa Sodium Carbonate, 

inonohydrated 2} oz. . . lOJ oz 

Agfa Potassium Bromide 80 gr | oz. 

Agfa Glycin J oz. . . } oz. 

So gr. 

Water to make 32 oz. . . . 1 gal. 

The prepared stock solution is clear but 
slightly colored. This does not indicate 
the developer has deteriorated or is unfit 
for use. For use dilute 1 part stoek solu- 
tion with 1 part water. 

Normal developing time at 70 deg. F. 
for Brovira, 2 to 6 minutes; for India tone, 
IJ to 3 minutes, for Convira, 1 to i 
minutes. 


Greater contrast can be obtained by 
using the stock solution full stren^b. 
Softer results can be secured by diluting 
1 part of stock solution with 2 parts ol 
water. 


METOL DEVELOPER. 

For very soft or high key cfTects. 


Water 10 oz. 

Metol ^ 

Sodium Sulphite 1 J oz. 

Sodium Carbonate 21 oz. 

Potassium Bromide 10 gr. 

Water to make 30 oz. 


Normal developing time 2 to 4 minutes 
Dilute 1 part stock solution with 4 parts 
water for use. 

PYRO DEVELOPER. 

Q'or papers ) Warm tones.) 


Water 10 oz. 

Potassium Metabi&ulphite 22 gr. 

Sodium Sulphite I oz. 

Pyro 65 gr. 

Sodium Carbonate 1 oz. 

Potassium Bromide 65 gr. 

Water to make 24 oz. 


Use full stren^h. Has a short life. De- 
velop not less than l{ minutes. Warmer 
tones are secured with longer exposure and 
shorter development. 

SHORTSTOPS FOR PRINTS. 

While with negative development the 
use of clear water as a rinse between de- 
velopment and fixation is usually suffi- 
cient, the fact that development of a print 
must be stopped immediately makes the 
use of a neutralizer imperative. Such a 
stop-bath is made up of water and Acetic 
acid, this type being the mopt commonly 
usetl. One made be made up quickly with 
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out- measuring the ohemioals by putting 
about a teaspoon of a 28% Glacial Acetic 
Acid in a tray and then adding 32 oz. of 
water. For accurate measurement the fol- 
lowing formula is included. 


Water 32 oz. 

28% Acetic Acid IJ oz. 


Prints should be left in this bath for 
20-30 seconds before transferring to the 
fixing bath. The use of a shortrstop bath 
also prevents early decomposition of the 
fixing bath by developer content carried 
over in the papers. 

(NOTE— Glacial acetic acid may also 
be used. To make a 28% solution take 3 
parts of Glacial Acetic Acid to 8 parts of 
water.) 

FIXING BATHS FOR PAPERS. 

Prints should be fixed for 20-30 minutes 
and must be well separated during this 
time. Too long a time in a fresh fixing 
bath has a tendency to eat out some of 
the veiy delicate gradations. Too short a 
time wul result in stains and marks in the 

S rints. When prints are first put into the 
xing bath they should be amtated for 
about a minute to allow complete access 
to all parts of the paper. The following 
are standard hardening, fixing baths for 
paper use. 

EASTMAN FORMULA F-1. 


Water 64 oz. 

Sodium Thiosulphate, 

(Hypo) 16 oz. 

When thoroughly dissolved, add the en- 
tire quantity of the following hardening 
solution : 

Water, 126 deg. F. ..... . 6 oz. 

Sodium Sulphite, desic- 
cated (E. K. Co.) 1 oz. 

Acetic Acid, (28% pure) 

(E. K. Co.) 3 fl. oz. 

Potassium Alum 

(E. K. Co.) 1 oz. 


Dissolve the chemicals in the order 
named, making up the hardening solution 
as follows: Dissolve the sulphite com- 
pletely before adding the acetic acid. After 
the sulphite-acid solution has been mixed 
thoroughly, add the potassium alum with 
constant stirring. Cool the hardener solu- 
tion after mixing and add it slowly to the 
cooled hypo solution While stirring the 
hypo solution rapidly. The temperature 
of tliis baih should be kept as near 70 
deg. F. as TOssible. 

An acid nardcner stock solution can be 
prepared for addition to the hypo solu- 
tion. Make up as follows: 


EASTMAN ACID HARDENER STOCK 
SOLUTION. 

F-la. 

Water, 126 deg. F 66 oz. 

Sodium Sulphite, desic- 
cated (E. K. Co.) .... 8 02 . 

Acetic Acid, 28% pure 
(E. K. Co.) 24 fl. oz. 


Potassium Alum 

(E. K. Co.) 8oz. 

Cold water to make 1 gal. 


To make up the hardener dissolve the 
chemicals in the order named. The sodium 
sulphite should be dissolved completely 
before adding the acetic acid. After the 
sulphite-acid solution has been mixed 
thoroughly, add the potassium alum with 
constant stirring. If the hypo is not com- 
pletely dissolved before adaing the hard- 
ener a precipitate of sulphur is likely to 
form. 

For use^ add 1 part of cool stock hard- 
ener rolution to 4 parts of a 26% cool hypo 
solution while stirring the h 3 rpo rapidly. 

AGFA 201. ACID HARDENING FIXER. 

This bath may be used for either film or 
paper and may be stored indefinitely and 
used repeatedly until exhausted. If the 
fixing bath froths, turns cloudy, or takes 
longer than 10 minutes to fix out com- 
pletely, it must be replaced by a fresh 
solution. 

Solution 1 

Water, 125 deg. F 16 oz \ gal. 

Hypo 8oz 2 lbs. 

Solution 2 

Water, 125 deg. F 5 oz. . . . 20 oz. 

Agfa ISodium Sulphite, 

anhydrous i oz. . . 2 oz. 

Agfa Acetic Acid (28%). l| oz. . . 6 oz. 

Agfa Potassium Alum. . . | oz. . . 2 oz. 

Add solution to to 1 and 
add water to make . . . 32 oz. . . . 1 gal. 
Dissolve chemicals thoroughly in the 
order given and stir rapidly while adding 
solution 2 to solution 1. Use fi^ strength. 
Normal fixing time, 16 to 20 minutes at 66 
to 70 deg. F. 

Washing of papers takes a longer time 
than for negatives. Single weight papers 
require less time than the heavier, double 
weight papers. (See first paragraphs on 
Printing. 

FLATTENING PRINTS. 

Photographic paper has a tenacious 
tendency to curl up, especially after proc- 
essing. Single-weight glossy paper is the 
most notorious ofTender in this respect. 
Prints may have this curling tendency 
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duced to quite an extent by use of the 
following solution. 


Glycerine 4 oz. 

Water 32 oz. 


Remove the surplus water from the 
print after it has been well-washed and 
inrimerse in the above solution for about 5 
minutes. Dry as usual, on clean lintless 
blotters or cheesecloth suspended so as to 
form a cradle. Wipe off any excess 
solution. 

CLEANING NEGATIVES. 

Negatives become dusty and dirty and 
these defects show up in printing from 
them. Carbona, Energine, (Trade items) 
or the regular carbon tetrachloride, may 
be used for cleaning and polishing them 
to remove the defectis. A bit of very soft, 
tinn cloth, (an old handkerchief) is 
stretched over the fingertip, moistened 
with the cleaner and the film is carefully 
wiped. Any remaining streaks are polished 
ofiT with a clean section of the same cloth. 

A wet type of cleaner, having none of 
the static-inducing qualities of the fore- 
mentioned ones is made up as follows: — 


Ethyl alcohol 80 parts 

Methyl alcohol 10 parts 


Strong Ammonia Water. . 6 parte 

RAPID FIXING BATH. 

The following rapid fixing bath, taking 
about half the regular time for fixing prints 
is offered for the interest it might nave. 
Prepared, rapid fixing baths, put up in 
package foim, ready for use after mixing 
with the required Quantity of water are 
also obtainable. This fixer takes about 
three-fourtlis of the time to wash out of 
the print as does the regular hypo solution. 


Hypo 8 oz. 

Ammonium Chloride li oz. 

Water 40 oz. 


PRINT DEFECTS. 

In addition to the list of possible print 
faults as given before this list suggests 
reasons for other types of defects often 
found in photographic prints. 

STREAKED, UNEVEN DENSITY. 

Print not put completely under the de- 
veloper surface when first immersing it. 
May have partially floated out of the solu- 
tion. Not moved enough during the de- 
velopment. 

STAINS OF LIGHT YELLOW OR 
BROWN COLORS. 

Prints were not moved enough when 
first put into the fixing bath. 


FOGGED PRINTS. 

Too warm a developer. Too long a de- 
velopment time, forcing the development 
of an underexpKDsed print. An unsafe safe- 
light. Extraneous light coming from either 
the safelight or outside the darkroom. A 
^‘safe" safelight too close to the paper, 
(even the correct safelight can senously 
fog papers, especially of the rapid bro- 
mides, if too long an exposure to the light 
is given.) 

DENSE BLACK SPOTS AND SMALi. 
AREAS. 

Transparent holes or scratches in tbe 
negative. 

PRINT TOO LIGHT. 

Even after long development. Too 
short an exposure. 

GRADUAL FADING. 

Caused by incomplete fixing or washing 
of the print. 

GENERAL BROWN OR YELLOW 
STAIN. 

Either evenly covering the print or oc- 
curring in local areas. Generally caused 
by exhausted developer. 

GREENISH BLACKS OR OLIVE 
GREEN TONES. 

Generally, too long an exposure and 
too short a developing time. Also can be 
caused by an excess of the potassium bro- 
mide Content of a developer. An over- 
worked developing solution. Too short a 
developing time will give an unsatisfac- 
tory print, lacking the rich black tones of 
a good quality print. 

STAINS APPEARING QUITE SOME 
TIME AFTER PRINT IS MADE. 

Incomplete fixation or washing. Dust, 
dirt, hairs, pieces of lint on the negative 
or on the glasses used to hold the negative 
in either the contact printing frame or the 
enlarger, give rise to white spots and 
streaks. These must be spotted out of the 
print. Most of them can be prevented by 
a careful cleaning of the negative before 
prmt.i»'g. 

BLACK SPOTS IN PRINTS. 

Caused by transparent spots in the neg- 
atives. These can be removed in several 
ways. They can be carefully etched or 
shav^ down with an extremely sharp 
blade, as from a safety razor. This method 
requires quite some practice. The general 
tendency for one trying this etching for 
the first time is to become too impatient 
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and to abrade the paper so that the defect 
existing after etching is, in many cases, 
worse than the original black spot. They 
may also be remov^ chemically by a tiny 
drop of tincture of iodine anpliea to the 
spot.^ A piece of'cotton dippo 1 in ordinary 
rubbing alcohol will stop ' he bleaching 
action of the iodine. Prints so worked on 
should be refixed for about 10 minutes in 
the original h 3 rpo bath. If this is not done, 
stains may develop after some time. If 
the reduction is carried too far the result- 
ing white or light spot may be retouched 
to match the surrounding area. 

SPOTTING WHITE AREAS AND 
SPOTS IN PRINTS. 

'These should never be filled in with a 


If prints are to be toned they should 
not be spotted until the toning process is 
complet(kl and the prin/^* are dry. Since 
the toning baths will reiiiOve the spottirig 
work done, it would be a waste of time to 
do this before toning. 

Protective varnishes and waxes are 
made for use on the surface of the print. 
Some of these improve the j)rint quality 
to a limited extent by making the print 
appear somewhat as it did when wet. 
Prints always dry down a shade cr so 
darker than they appeared when wet. 
They also seem to lose some of their ‘'life'' 
and waxes often restore this missing life. 
The following formulas are standard. 
Ready prepared waxes and vambhes may 
also be obtained. 


graphite pencil os the slickness of the pen- 
cil will always leave a shine that can easily 
be s^n from even a very slight angle. 
Special spotting colors arc sold for this 
purpose. They are obtainable in practi- 
cally all shades to match the tones of any 
particular print. Applied to such spots, 
with a fine-minted brush and care they 
can be renefered completely invisible. If 
the glossy types of papers are to be spotted 
most of the colors will leave a rather dull 
spot in these. This dullness can be elimi- 
nated by dipping the spotting brush in 
Gum Arabic before taking up any of the 
spotting color. When Gum Arabic is not 
available a satisfactory substitute can be 
used by dipping the brush in a bottle of 
ordinary mucilage. Lacking the mucilage 
the ^ue from the flap of a regular envelope 
may be used. Wet the brush, rub it in 
the mucilage, then take up the spotting 
colors. Moistening the spotting brush with 
saliva seems to have the effect of making 
the colors adhere to the print much better 
than if the brush is wetted with regular 
water Most spottin|[ colors are of harm- 
less water-color ysSety and the small 
amounts taken in the mouth this way can 
do no harm. 

If the brush is too wet the color will run 
off onto the print in uneven spots, appear- 
ing heavy in one place and light in an- 
other. If too dry, they will refuse to take 
on the print. A little practice will show 
when the brush is just right. A heavy 
charm of color is taken up on the brush, 
the darker areas of the print are worked 
over and as the charge on the brush be- 
comes lighter, the spots in correspondingly 
lighter areas of the print arc worked on. 
If the colors show a slight sheen on a d^ 
matte paper surface th& can be eliminated 
by lightly etching the color on the spots 
with the rasor blade. Special etching 
knives are also made for etening purposes. 


White Japan Dryer 8 oz. 

Turpentine 14 oz. 

Apply to the print surface with a clean 

cloth. Wipe off the excess. Allow to dry 
for 24 hours or so. 

Oil of Poppy 3 drams 

Oil of cloves li drams 

Turpentine 12 oz. 

}3cnzine 6 oz. 


Inflominable! Use in wril ventilated 
room. Apply with a soft, lintless cloth and 
wipe off any excess. Allow to dry for a 
day or so. 

Floor waxes, either liquid or paste, may 
also be used. ^lany of these will result in 
a slight yellow stain oyer the print. One 
of the best for protecting the print sur- 
face, without any stain or altering of the 
original print surface or sheen is the well- 
known polish known as Simoniz Wax. A 
coating of this wax, applied to the 
and rubbed dry will make it irnpen jous 
to water and dirt, no ^mall consideration 
when sending prints out on tour to various 
locations for long periods of time. Applied 
in the paste form, a thin coating on a 
piece oi clean cheesecloth, it is permitted 
to dry for about five minutes ana then the 
print is polished with another clean piece 
of clulli imtil the luster is restored. This 
method of waxing a print surface has been 
in use for several years by the writer and 
no bad effects have ever been observed. 

GLOSSY PAPERS— FERROTYPING. 

Papers of the glossy typp, usually used 
for purposes of reproductioa, are meant 
to be dried on a plate called a ferrotype 
tin. These plates impart an extremely 
hign gloss to the print, a quality well liked 
by the photo-engraver who must repro- 
duce cuts from such prints. These prints 
produce a gloss on prmts that is quite im- 
IKiHsible to achieve by any other means. 
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Specially made, enamel-coated plates are 
ni^ as well as the later type of chromium 
plated sheets. 

These ferrotype or ^^squee^” plates 
should be kept free from scratcnes or other 
imperfections as even the most minute 
one will transfer to the print. They should 
be well washed in warm, soapy i^^ater, 
after each use, being rinsed in clear warm 
water. If not well cleaned the prints will 
have a tendency to stick to the plate, it 
being utterly impossible to remove them 
without damage. In addition to being well 
washed they should occasionally be treated 
to a waxing to prevent sticking. Such 
squeegee waxes are obtainable in ready 
prepared form or may be made up with 
some additional bother. 

SQUEEGEE WAX. 


Turpentine 1 qt. 

Naphtha 1 qt. 

Bees Wax 2 oz. 


Put the broken up bees wax in half the 
turpentine, put in a container over an 
electric heating element and allow to dis- 
solve, stirring occasionally. When melted 
add the rest of the turpentine and then 
the naphtha. Keep in well-corked bottles. 
This mixture should never be prepared 
near an open flame a^ it is hif^hly inflam- 
mable and the vapors reaching a flame 
are explosive. When the solution is cool 
spread over the tin with a clean cloth and 
allow it to dry for several minutes. The 
prints may now be put on the tin for 
glazing. 

Take the print from the wash water, 
allow to drain several seconds and put it 
on the plate, making perfect contact by 
using a straight side rubber or a roller 
fiqueegee, working from one end to the 
other^ pressing any excess water out from 
under the print. Perfect contact is neces- 
sary to prevent markings. Allow the prints 
to dry on the tins after which they will 
peel off with a high glaze. 

CLEARING AND REDUCING BRO- 
MIDE AND CHLORO-BROMIDE 
PRINTS. 

While, if a print is slightly heavy it may 
be reduced, perhaps the best way is to 
nmake the print. However, the following 
formulas will sometimes improve a print 
that Is slightly muddy in tones. Tliey will 
usiwlly also tend to clear up the whites, 
giving a richer print from one slightly off- 
color. Prints can be immersed in the fol- 
lowing bath until cleared, then removed 
and well washed. 


CLEARING SOLUTION. 


Thiocarbamide 26 gr. 

Citric Acid 16 gr. 

Water to make 12 1 z. 


Unless all the hypo has been completely 
removed stains wul result 

GOOD PRINTS FROM WEAK NEGA- 
TIVES. 

Very weak, thin negatives often will not, 
W all ordinary means, give good prints. 
The following may be tried: the results 
are often worth the little trouole involved. 
First expose the print as usual but devel- 
op until it seems to have stopped. Over- 
development is necessary; leave the high- 
lights fog over, this staining can be 
removed. Fix and wash as usual; every 
bit of hypo must be eliminated for success. 

REDUCING SOLUTION. 

Bromide and chloro-bromide papers. 


Solution A 

Potassium Iodide 40 gr. 

Water 20 oz. 

Solution B 

Iodine 6 gr. 

Alcohol 1 oz. 


Solution X is cosily prepared. Iodine 
flakes are very difficult to dissolve in water 
but readily dissolve in alcohol. Any type 
of methyl alcohol will do, the cheapest of 
rubbinp; alcohol is as good as the more 
expensive. When both solutions are dis- 
solved, add them together to make the 
reducing bath. 

Put the print to be reduced in the com- 
bined solutions and allow the reduction to 
go on until the print hos sufficiently light- 
ened up. Action is fairly rapid, requiring 
close attention to the print. Carrying the 
reduction too far will make for gray in- 
stead of black tones in the print. After 
reduction is complete, rinse and then place 
the print in an ordinary fixing solution for 
al^ut 5 minutes. Due to the Iodide-Iodine 
action on the starch content of the paper 
the highlights and the back of the print 
will b<^me a very deep blue color. This 
color completely disappears in the hyro 
bath. If tne reduction nas not been suffi- 
cient, the process may be repeated. Wash 
and dry after the hypo treatment. 

Local reduction on dense areas of the 
print may be done by using small wads of 
cotton dipped in the above solution. For 
better control of the bleaching action the 
solution should be diluted with at least 
two times the given quantity of water. 
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PRINT REDUCING FORMULA. 

Bromide, chloro-bromide and chloride 

following formula is an improve- 
ment over the above in that the stain does 
not appear unless used to great excess. 
This smution is a good reducing formula 
for local reduction on prints. Action 
should be venr slow to prevent uneven or 
splotchy results. 

Solution A 

Iodine Flakes 20 gr. 

Alcohol 2 os. 

Keep in separate, brown bottle. 

Solution B 

Thiourea (Thiocarbamide) 40 gr. 

Water 2 os. 

The heavy mint, immersed in this solu- 
tion, will gradually reduce to the proper 
density, as deteTnodned by observation. 
For use take: 

Solution A 1 part 

Solution B 4 parts 

Water 10 parts 

Slight reduction is stopped by a plain 
water rinse though a 6 mmute fix in the 
hypo bath will remove any future tend- 
ency to stain. This fomiola is also a good 
one for local reduction of small areas, the 
whites of the eyes, shadows that are too 
deep, etc. For use as a local reducer take 
6 drops of Solution A and 26 drops of 
Solution B. Dip a small pledget of cotton 
or a fine-pointed brush into the mixed 
solutions and apply to the spot to be re- 
duced or lightened up. The entire area 
worked on must be gone over evenly and 
quickly. The reduction must not take 
place too rapidly^ not being noticed until 
Mter 4 or 5 applications. As soon ^ one 
application is made to the area a piece of 
cotton, wetted with the alcohol used for 
dissolving the Iodine flakes, is wiped over 
the spot. This acts to stop the action. A 
dry wad of cotton removes the alcohol and 
a new application of the reducer is made. 
The alternate applications of reducer and 
alcohol prevents a too rapid reduction. A 
good method m to the strength of the 
combined solutions is to take a bit on the 
brush or cotton and apply to an old print 
or an unimportant area of the one being 
worked on. If any noticeable reduction is 
had in less than 20 seconds the solution is 
too strong and shod Id be further weakened 
with the addition of Solution B until the 
timing test takes the proper time. This 
formma works on both wet or dry prints 
but the action will be more even if the 
print has been soaked in v'ater, and then 
plotted off. 


WEAK PRINTS, IMPROVING. 

The following will often improve or in- 
tensify a weak, thin looking print. The 
print must be well washed free from Hypo. 


Solution A 

Gold Chloride 15 gr. 

Water 8 os. 

Solution B 

Potassium Sulphocyanide 50 gr. 

Mercuric Chloride 15 gr. 

Water 4 oz. 


Add ten drops of the gold solution to 
Solution B, brush oyer the print with a 
wad of cotton, rinse in plain water and fix 
in hypo for 5 minutes after which wash 
thoroughly. The combined solution, (A 
and B) will not keep. The quantity will 
intensify about 2 11 x 14 prints. Dead, 
heavy prints may be treated with the 
above, often being improved in appear- 
ance. 

STALE OR OUTDATED PAPERS. 

Plates, films and paper packages carry 
a stamped expiration date. One should 
take care to buy only material within that 
date but occasionally a package of pape^ 
will remain on the darkroom shelf until 
after expiration date. While the expira- 
tion date is far enough in advance to en- 
able good prints to be made from most of 
these, even after that date, very often old 
paper will fog over when us^. It can 
sometimes be reclaimed by the following: 
— Soak each sheet for 1 minute in — 
Potassium Permanganate 3 gr. 

Sulphuric Acid 25 minims 

Water 8 oz. 

Rinse well in plain water and then soak 
for one minute m the following: — 

Sodium Sulphite 30 gr. 

Water 8oz. 

Blot off and use while wet, (after a 4-5 
minute wash in plain water) or hang up in 
the dark to dry until wanted. The sensi- 
tivity of the paper is lowered somewhat 
and a 2-3 times increase in exposure will 
be necessary. 

PEN AND INK SKETCHES AND 
DRAWINGS. 

May be made from ordinary photo- 
graphic prints or enlargements. Novel, 
mteresting effects can sometimes be 
achieved by going over the outlines of the 
print, shaaing in where necessary for best 
effect, and then bleaching the photo- 
graphic image away. The ink us*^ is the 
regular draughtsman, India Ink, (water- 
proof), applied to the print with a pen. 



PHOTOGRAPHY 


813 


When the drawing is completed and the 
ink dry, remove the image m the following 
solution: — 


Thiocarbamide 

(Thiourea) 100 gr. 

Nitric Acid 2 drams 

' Water to make 12 oz. 


The print is placed in this bath and the 
image will be removed in about 15-20 
minutes. 

PRINTING OXJT PAPERS. 

Commonly called proof paper. Differs 
from paper used for artificial light print* 
ing as it requires printing by subdued day- 
li^t. The final image is radish in color. 
This paper is often used by photographic 
studios for making proofs to be submitted 
to customers. Under the action of light 
the im^e gradually darkens^ finally dis- 
appearing altogether. 

F.O.P. was more in use in the early 
days of photography, the more rapid arti- 
ficial light paper having supplanted it to 
a great extent. Many beautiful tones were 
secured on this daylight paper and it’s 
popularity might have been more lasting 
if the advent of smaller cameras, making 
smaller negatives had not occurred. Prints 
on P.O.P, were made by contact with 
the negative, thus a large print necessitat- 
ing a large nemtive. Pointing Out Paper 
can be handled in ordinary artificial light, 
before and after printing. The printing 
was carried on to a depth two or three 
degrees darker than desired, the prints 
lightening up somewhat in the fixing or 
toning processes. Some of the P.O.P. 
papers were culled ^‘Self-Toning," the 
emulsion containing the necessary toning 
chemicals in itself, all that was necessary 
was washing in plain water or a fixing bath 
or ordinary salt or hypo. 

Most of these papers were toned with a 
gold solution, the following being one of 
the most common and dependable. The 
prints were first washed in plain water for 
about 15 minutes, care being taken to 
make sure each print was thoroughly 
soaked. 

Ammonium Sulphocyanide . 25 gr. 


Gold Chloride 2 gr. 

Water to make 16 oz. 


The sulphocyanide should be dissolved 
in water first and the gold, having bwn 
proviously dissolved in a small quantity 
c ‘t xter, added to it. The prints are to 
j^^ept moving about while toning. A 15 
niii/ute wash in running water completes 
the process. Some workers claimed an im- 
proved tone by fixing in a solution of 2 
ounces of hypo to 20 ounces of water for 


15 minutes. The writer's experience is 
that the hj'po-treated prints had more 
lasting quality than if not fixed. 

The following is a combined toning- 
^ng bath for P.O.P. The prints, washed 
in running water for about 15 minutes are 
toned and fixed in the following solution : — • 


Hypo... 10 oz. 

Citric Acid 22 gr. 

Alum 200 gr. 

Lead Acetate 22 gr. 

Hot water to make 30 oz. 


The ingredients are mixed in the order 
named after the hypo has first been dis- 
solved in hot water. The solution is al- 
low^ to stand until cold and the clear 
liqmd taken off for use. One grain of gold 
chloride, dissolved in a small quantity of 
water, is added to each 6 ounces of the 
above to complete the toning bath. 

PLATINUM PAPERS. 

While the popularity of these papers 
has been lessened to some extent by the 
more modem contact and enlarging pa- 
pers, they are still in vogue among pic- 
torial workers. They are capable of a 
great range of tones and beauty, although 
somewhat difficilt to handle, it being 
necessary to keen them absolutely dry, u 
the best results and brilliance were to be 
desired. The exposure is made in a print- 
ing frame, by daylight, the exposure being 
al^ut one-third of P.O.P. The print is 
then developed for about a half-minute, 
cleared in 3 successive baths of 1 part 
C.P. Muriatic Acid to 60 parts of water, 
washed a short time in running water, 
then dried. The whole operation of print- 
ing, developing, clearing and washing tak- 
ing about a half hour. 

Platinum papers being relatively expen- 
sive as compared to other t3T)es of photo- 
graphic papers, substitutes having some- 
what the same qualities are on the market. 
Known as Palladium Papers, full direc- 
tions accompany each packet of paper. 
These Palladium Papers give quite as good 
a range of tone and beauty of appearance 
as did the older Platinum type. 

The following is included for purposes 
of interest. Some of the papers mentioned 
are difficult to get, special order usually 
being necessary. 

ANSCO PLATINUM PAPER. 

Print until the highlight details are just 
faintly visible. The best results are se- 
cured by keeping the temperature of the 
developer within a 60 to 80 deg. F. range. 
Immerse the print in the developer with a 
quick, sweeping motion to prevent airbells. 
Develop in artificial or weak daylight. 
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formulas. As a rule the Bromides tone 
well in only a few formulas, the chlorides 
and cloro-bromides, to most. The colors 
given by any formula also vary according 
to the type of j^per emulsion, the cloro- 
bromides usualW resulting in the more 
pleasing tones. Tlie developer used for the 
prints also exerts some influence on the 
final result given by the toning bath 
though experiments show that for gmei^i, 
all round, good resiilts, combine with 
ease of handling and a lesser number of 
solution bottles occupying sp^ around 
the darkroom, the Eajrtman D72, Defender 
66D, A^a 103, or any similar formulas 
one mi^t have on hand or being accus- 
tomed to usin^, will give good results. 
Metol-hydroqumone formulas usually re- 
sult in colder tones than do the formulas 
based on or containii^Glycin, Adurcd or 
Clor-hydroquinone. I^ere is no reason 
why other paper developers than the 
ones mentioned above, would not give 
good results in the hands of experienced 
workers. 

It sometimes happens that certain 
toners will not work on some papers but 
will be perfection on others. Such for- 
mulas have not been included; those con- 
tained herein will work as specified. 

GENERAL HINTS ON TONING. 

As a rule, stains and spots are liable to 
result from the presence of hypo in the 
prints to be toned. There.are few formulas 
that can tolerate any hypo content there- 
fore, a thorough washing of the prints is 
g^erally necessary in most cases. Excep- 
tions to this rule are specifically mentioned 
later. 

There is a slight difference in tones 
achieved on pnnts which have becm 
washed and dned before ton^, as com- 
pared to those secured on prints that are 
toned directly on being removed from the 
wash water. Most workers accumulate a 
batch of prints to be toned, over a period 
of time and then tone them all at the same 
session. 

Prints for brown or sepia toning should, 
e»nerally, be printed a shade or two deeper 
than would be desired for a black and 
white print. Most warm-color toners ex- 
ert a slightly flattening effect or lightening 
up of the prints toned in thetn. For Blu. 
toning the prints should be made a shade 
lighter, being just ^ the barest possible 
amount on the flat side. Most of the blue 
toners increase the contrast slightly, while 
also tending to deepen the all-over quality 
of the prints. 

Prints should, in all cases, be fully but 
not. overdeveloped. Any deposit 'n me- 


tallic silver in the highlights will often 
result in a picking up of color in those 
highlights, thus dc^ading them to some 
extent. Muddy prints are the worst kind 
for toning, the toning process does not 
add print quality to a print lacking this 
re^isite. 

Prints should also be thoroughly fixed. 
Presence of unremoved, unexposlki and 
imdeveloped silver in the print will give 
irridescent streaks and areas, especially in 
the blue-gold formulas. 

Trays should be of either glass or good 
quality enamel, having no breaks or base 
iron showing, iron content in toning solu- 
tions will result in blue or oddly colored 
spots, often irremovable. 

Brown tones look well on white, cream 
or buff base papers. Blue and green tones 
are for white base papers only; the color 
of cream or buff papere usually degrading 
the tones somewhat. 

Toned images resulting from the for- 
mulas (dven are quite stable. Formulas 
having instability of tones or colors are 
not included. Sulphided and h}q)o-alum 
toned images are even more stable than 
the origins black and white ones; other 
toners, when properly handled, will give 
results as lasting as the original black and 
white. 

NOTE: In formulas where Sodium 
SULPHIDE is given, make certain not to 
confuse this chemical with Sodium SUL- 
PHITE. The difference of a letter can 
mean a great difference in the final results. 


SEPIA TONERS. 

The following toners are grouped ac- 
cording to the colors achieve, startup 
with the more common ones, the Sepia 
Toners. Most of these fonmUas for tnis 
color are basically the same, slight differ- 
ences being given by alight venations of 
chemical content and differences in com- 
bination and methods of use. Sepia toners 

g enerally result in a sulphided image, as 
o the Hypo-Alum toners. 


SEPIA TONER. 


For bromide papers. (Somewhat yd- 
lowish on other ^pers.) 

button A 

Potassium Ferricyanide. . 300 gr. 

Potassium Bromide 500 gr. 

Water 10 o?. 

(This solution will keep indvifinitelv 
when stored ! 2 i brown bottles in a «larg 
place.) 

Solvium B 


Sodium Sulphide 1 oz. 

Water JOoz. 



PHOTOGRAPHY 


817 


For toning take: 


Solution A loz. 

Water 10 oz. 


Bleach the print in this solution, the 
image disappearing in about 6 minutes. 
The bleaching should be complete when 
the deepest tones no longer contain any 
definite black color. Wash in running 
water for about 5 minutes or until the 
drippings from the print show no more 
yellow from the ferricyanide. Then im- 


merse in: 

Solution B } oz. 

Water to make 10 oz. 


The print will rapidly develop back into 
a sepia tone. Leave until the action is 
complete. Redevelopment will stop when 
the depth of the ori^al print is reached, 
longer immersion wul not help. Wash for 
15 minutes, then dry. 

If a warmer tone is r^uired add a few 
drops of a 10% solution of potassium 
iodide. (1 dram to 16 oz. of sulphide, work- 
ing solution.) 

using the sulphide solution stronger 
than given above may result in blister- 
ing. NOTE. Many failures in sepia ton- 
ing, i.e., degraded colors often result from 
insufficient washing between bleaching 
and redeveloping in the sulphide bath. 
Every trace of ferricyanide should be 
removed for good results. 

The Agfa Direct Sepia Toner is a one 
solution formula, supplied as a concen- 
trated solution and is one of the few sepia 
toners that will give consistently good re- 
sults even though traces of hypo are 
present. The following is an Agfa formula 
that gives pleasing results: 


Redevelopment should be complete in 
about 1 minute. After redevelopmenti 
wash prints for about 30 minutes and then 
dry. If streaks, sediment or finger marks 
show on the paper, immerse the print for 
a few seconds in a 3% solution of acetio 
acid. Wash for 10 mmutes. 


SEPIA TONER. 

Most papers. Brown to sepia. 
Solution I 


Potassium Ferricyanide. . 

Potassium Bromide 

Water 


1 oz. 
1 oz. 
20 oz. 


Bleach the well-washed print in the 
above, 1 oz. to 1 oz. water, 1 ^op am* 
monia. 


Solution 2 


Redevelop in. 

Sodium Sulphide 1 oz. 

Water 10 oz. 


For use take 1 oz. of Solution 2 to 8 oi. 
water. Wash between bleaching and re- 
developing. 


BLEACH. 

The following is another type of bleach- 
er, resulting in slightly different tones. 
Potassium Bichromate. 4 drachma 
Sulphuric Acid, C.P. . . IJ oz. 
Socuum Chloride 


(table salt) 2 oz. 

Water to make 16 oz. 


Use: 1 part bleacher to 1 part water. 
Clear aiw stain in a solution of ^.It and 
water. Rinse in clear water until stains 
are removed. Redevelop in any sulphide 
redeveloper. 


AGFA SEPIA TONER. 

(No. 221 .) For warm-brown sepia tones. 


Sdutum 1 

Hot water 

(126 deg. F.) 24 oz. 

A^a Potassium 

Ferricyanide li oz. 70 gr. 

A|ffa Potassium 

Bromide J oz. 36 gr. 

>.gfa Sodium Carbon- 
ate, monohydrated . 4 oz. 70 gr. 

Water to make 32 oz. 


Wash prints thoroughly, then bl^ch in 
the above until the black image is con- 
verted into a very light-brown color, 
(about 1 minute). Wash for from 10 to 15 
minutes, then redevelop in the following: 
(Dilute 1 part with 8 parts water.) 

Solution 2 

Agfa Sodium Sulphide. . . 1 J oz. 

Water to make . . * 16 oz. 


EASTMAN SEPIA TONER. 

Formula T-7a. Kodabrom and Velox 
papers. 

Solution 1 

Potassium Ferricyanide., 24 oz. 

Potassium Bromide 24 oz. 

Potassium Oxalate 6| ox. 

Acetic Acid (E. K. Co.) 

(28% pure) lifl.oa. 

Water 64 oz. 

Solution 2 

Redeveloper. 

Sodium Sulphide IJ oz. 

Water 16 oz. 

Prepare bleaching bath as follows. 

Stock Solution No. 1 16 oz. 

Water 16 oz. 

Prepare Redeveloper as follows. 

Stock Solution No. 2 . . . . 2 oz. 

Water 16 oz. 
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The Ihoro^hly fixed and washed print 
is immersed in the bleach bath, (about 65 
deg. F.) for about 1 minute or until all 
the black image is converted into yellow 
silver bromide. It is then thoroughly 
washed and immersed in the dilute re- 
developing bath. This rapidly converts 
the image into brown silver sulphide. 

The sulphide solution is caustic and 
tends to soften the gelatine. Therefore, as 
soon as the image has been fully re-devel- 
opcd, (usually about 30 seconds.), the 
print is rinsed thoroughly and hardened 
i.n the previously given F-la hardening 
solution, diluted 1 part hardener to 8 
parts of water. 

This bath tends to give warm tones, an 
advantage with papers such as Velox. 
With the inherently warm-toned papers, 
such as Azo, Vitava Athena, Vitava Opal, 
Vitava Projection, and Kodalure, the 
tendency is toward more yellowish tones. 
Kodabroin tones as well in this bath as in 
ihe hypo-alum solution. 

DEFENDER SEPU TONER. 

(No. 4-T.) Velour Black Papers. 


Bleach, Water 32 oz. 

Potassium Ferricyanide . . 2(X) gr. 

Potassium Bromide 400 gr. 

Aqua Ammonia 14%. . . . 20 drops 

Re-Developing Solution 

Sodium Sulphide,, (satu- 
rated solution) 2 drains 

AJum, (saturated solu- 
tion) 32 oz. 


Bleach the thoroughly fixed and washed 
prints until only a faint image remains. 
Wash to remove all traces of yellow and 
then re-develop. Prints are then washed 
20-3C minutes and dried. Prints on rough 
surface paper should be dried before 
bleaching. 

SATURATED SOLUTIONS. 

NOTE: Saturated solutious are made 
by dissolving in the desired quantity of hot 
water, all the chemical that the water will 
take up — i.e., until undissolved crystals 
remain at the bottom of the container. 

LIVER OF SULPHUR TONING BATH. 

This toner will not work on all papers, 
or sometimes work on papers which had 
previously given good results. Liver of 
Sulphur often becomes coated with a hard 
crust having no value except that of a 
nuisance. This crust should be broken 


away as much as possible before weighing 
out the inner part. Formulas containing 
Liver of Sulphur are called Direct Toners 
as they are one solution formulas, reouir- 
ing no bleaching of the print to produce 


sepia tones. 

Liver of Sulphur 60 gr. 

Hot water 12 oz. 


Add 1 drop of strong ammonia water to 
each 4 ounces of the above. Immerse the 
prints until the desired color is achieved, 
wash well and then dry. 

LIVER OF SULPHUR TONING SO- 
LUTION. 

Another formula^ added for the interest 
it might have, as m the case of the pre- 
ceding formula is: 


Liver of Sulphur 30 gr. 

Water to make 32 oz. 


If this bath does not tone in 10-15 
minutes add a few drops of strong am- 
monia water. 

Since sodium sulphide solutions are 
somewhat disagreeable in odor, prints may 
also be re-developed in Thiocarbamide. 
Thiocarbamide must be used in an alka- 
line solution or else it will not re-develope. 
If an acid bleacher is used, the print must 
be well washed before re-development. 
The bleached, well-washed print is dark- 
ened in the following: 

Thiocarbamide, 10% solution. § oz. 

Caustic Soda, 10% solution. . . i oz. 

Water to make 12 oz. 

Washing in running water for 16 min- 
utes, then drying, completes the process. 

SILVER-MERCURY TONING. 

Some variations of the tones in the sepia 
process may be secured by means of the 
following formula. Varying the quantities 
of mercuric chloride in the bleaemng solu- 
tion gives a range of tones from brown- 
black to warm brown. The bleaching 
solution is in two parts. 

A 

Potassium Ferricyanide. . 1 oz. 


Potassium Bromide j oz. 

Water 12 oz. 

Mercuric Chloride i oz. 

Water 12 oz. 


The solutions are mixed as below, for 
different effects. 

Warm Brown. ... 50 minims of A to each 
ounce of water 
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Cooler Blown 50 minims A; 

25 minims B. 

Deeper Brown. . . 50 minims A; 

50 minimj B. 

Brown-black 30 minims A; 

60 minims B. 

Using any of the mercuric solution, (B), 
requires that the print be rinsed between 
bleaching and re-development in a bath of 
water containing a 1% solution of hydro- 
chloric acid. This bath is used after the 
print has been thoroughly washed. Three 
or four treatments in the hydrochloric bath 
are better than one, these to be followed by 
a rinse in plain water. Then redevelop the 
print in any re-developing formula. 

This process tends to intensify the print 
somewhat, therefore a slightly shorter ex- 
posure than would be normal must be 
given. 

CHANGING SULPHIDED PRINTS TO 
BLACK AND WHITE. 

When the sulphided print has a dis- 
agreeable color or it is desired to change 
it back to black and white, the following 
formula is used to bleach the toned print: 


Cupric Bromide 125 gr. 

Sodium Bromide 2 oz. 

Water to make 10 oz. 


Bleach until the image disappears, wash 
well until no color shows in the drippings 
from the print and then redevelop in any 
standard black and white print formula. 

VARIOUS TONES WITH THE BLEACH 
AND REDEVELOP METHODS. 

Various shades of sepia tones, usually 
tending toward the colder or browner 
colors may be achieved in any of the fore- 
mentioned solutions by partially bleach- 
ing, rinsing as usual and then redeveloping 
in the siJphide bath. Other variations 
may also oe secured by immersing the 
print to be toned in the sulphide bath for 
about 5 minutes previous to bleaching, 
rinse well, bleach as usual, rinse until the 
bleaching color is gone and then redevelop 
in the siuphide solution. 

RED TONES. 

Brown or sepia toned prints may be 
toned red by using a second bath, made 
up as follows: 


Water 4 oz. 

Ammonium Sulpho- 

cyanide 30 gr. 

Gold Chloride 2 gr. 


Soak the sepia toned print in plain water 
and when thoroughly hmp immerse in the 
above until the desired tone is achieved. 
The gold formula given later for blue ton- 
ing may also be ui^ in place of t^ solu- 
tion. 

Red tones may also be gotten directiv 
on the black and white print with the fol- 
lowing; 

Solution A 


Copper Sulphate 50 gr. 

Potassium Citrate 50 gr. 

Water 12 oz. 

Solution D 

Potassium Ferricyanide . . 50 gr. 
Water 3 oz. 


Mix B into A and immerse the print. 
The color will change from purple-black, 
through the browns and into red. Tonii^ 
may be stopped at any point. The print is 
given a 4-^ minute soaking in a 1-100 
solution of Nitric Acid and then cleared in 
the following: Sodium Sulphite, 2 ounces; 
water, 20 ounces. 

SELENIUM TONER. 

This toner gives various shades of sepia 
colors. 


Powdered Selenium 50 gr. 

Sodium Sulphide 600 gr. 

Water to make 15 oz. 


A warm solution is required to dissolve 
the selenium powder, the bath being 
tered before use. Prints are immersed in 
this toner when it has dropped to room 
temperature. The tones may be changed 
by ailution of this solution with water, the 
weaker the bath, the warmer the sepia 
color. If the whites become stained a 5% 
solution of potassium metabisulphite will 
clear them. 

HYPO-ALUM TONERS. 

There arc several variations of these 
formulas, some of which are used in a cold 
state and others requiring being heated. 
Warming the bath in all cases is suggested, 
the time of toning with a cold bath being 
quite long, several hours usuall> being 
necessary to secure the desired colors. 
Straight hypo-alum toners give colors 
similar to those secured with a sulphide 
solution. However, the addition of gold 
chloride tends to rive richer, more effective 
brown colors. Only two hypo-alum formu- 
las are given as others, having a slight 
variation in composition give somewhat 
the same results. The following ranges 
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from sepia tones to a warm purplish, 
brown. 

Hypo 10 oz. 

Hot water 128 oz. 

Make sure the hyx>o is thoroughly dis- 
solved and then add: Alum, 6 oimoes. The 
bath should turn somewhat milky on add- 
ing the Alum. Allow the hvpo-aium solu- 
tion to cool and then add the following 
solution: 


Silver nitrate 30 gr. 

Sodium Chloride (ordi- 
nary table salt) 30 gr. 

Water 10 oz. 


Dissolve the nitrate completeljr before 
adding the salt. When the salt is added 
the smution will curdle. This should not 
be filtered out but instead, is to be added 
to the h 3 rpo-alum solution. The nitrate- 
salt solution acts as a ripener for the bath. 
To use, heat the toner to about 120 deg. F. 
and immerse the prints, keeping them 
moving about and covered with the solu- 
tion. Toning is progrmve, ranging 
through the warm-blaclM, into the browns 
and finally sepias. Toning may be stopped 
at any time, simply removing the pnnt, 
wiping off any sediment with a wad of cot- 
ton and warm water, rcfixing in a regular 
hypo bath for about five minutes and then 
washing in cold water for an hour. A short 
immersion in this bath tends to clear out 
any slight muddy or greenish black tones 
in the print and it is often used for this 
purpose. Do not allow the temperature of 
this bath to exceed 120 deg. F or, any hot- 
ter than the hands can stand. It ma>r also 
be used cold but the time of toning is in- 
creased to quite some extent. 

BYPO-ALUM-GOLD TONER. 

This formula gives somewhat richer 
browns than the above and the method 
of using it is exactly the same. 


Water, 125 deg. F 1 gal. 

Hypo 2 lb. 


Dissolve the hypo completely and add : 
ikmmonium Persulphate, 4 ounces. The 
«bath should turn milky, if it does not. heat 
again until it do^. When completely 
cooled down, mix in the following solu- 
tion; precipitate and all: - 


Silver nitrate 80 gr. 

Sodium Chloride (ordi- 
nary table salt) 80 gr. 

Water 6 oz. 


When completely dissolved, after allow- 
ing the combined baths to stand a short 


time, mix the following stock solution and 
add 4 ounces of it to the above. 


Water.. 8oz. 

Gold Chloride 15 gr. 


The gold solution should be kept in a 
brown bottle in a cool place. Gold chloride 
is sold in 15 grain tubes and dissolves quite 
readily. 

This toning bath is used, heated to a 
temperature of 110-120 deg. F. and will 
react as the previouslv mentioned hypo- 
alum toner. Both batns work better the 
longer they are used and each will tone 
about 40-to 8/10 prints before requiring 
renewal. Tliis livening up of the bath, 
when it works too slowly, is done by add- 
ing 4r-6 cc. of the gold solution. Both 
toners will gradually take on a sulphurous 
precipitate which should be filtered out 
when the quantity becomes annoying. 
Both also tend to deposit a sediment on 
the prints which should be removed with 
a wad of cotton and warm water. It is not 
required that prints to be toned in either 
of the above formulas be washed free of 
hypo, a short wash of about 5 minutes be- 
ing sufficient, after which th^ can be 
transferred to the toning bath. Dry prints 
may also to toned, simply being soaked in 
water until they are thoroughly limp. A 
complete washing after toning is necessary. 

BLUE TONES. 

There are several prepared toners, giv- 
ing blue and blue-^een colors, on the 
market. They are simple to use and are 
generally of the iron type of toner, riving 
blues somewhat like the prussiate blue of 
a blue-print. The following formula dupli- 
cates tnese results quite closely. Again, 
there are many variations of this formula, 
aU, however, acting in somewhat the same 
general way. 


Ferric Ammonium Cit- 
rate, Green 60 gr. 

Oxalic Acid Crystals 60 gr. 

Potassium Ferricyanide. . 50 gr. 
Water 40 oz. 


Dissolve each ingredient before adding 
the next. The well-washed prints are im- 
mersed until the desired tones are reached, 
the chanm being quite gradual. Any 
chipped i^ces in an enameled tray will 
result in bright blue spots all over the 
print, these oeing quite troublesome tq 
remove. Prolong^ immersion in this bath 
may result in the highlights becoming 

« nted. A very short immersion in a solu- 
on of : Ammonia water, several drops, to 
one quart of cold water will often clear 
them up. The prints are washed 10-16 
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minutes in running water, after toning. 
Prolonged washing may result in a weak- 
ening of the blue tones. 

Another variation is: 


Water 6 oz. 

Potassium Ferricyanide. . 16 gr. 
Ferric Ammonium Citrate, 

Green 16 gr. 

Nitric Acid, C. P 26 drops. 


Immerse the prints until the desired 
tones are reached and wash until the 
whites are clear, or for at least 15 minutes. 
Another variation is: 


Ferric Ammonium Cit- 
rate, Green 100 gr. 

Potassium Ferricyanide. 100 gr. 

Glacial Acetic Acid 1 oz. 

Water 12 oz. 


Use as for other Iron toners. 


BLUE-GOLD TONERS. 

Achieving great popularity in the past 
few years are blue-toning solutions con- 
taining Gold Chloride. The blues are 
richer and often more pleasing than are 
secured with the iron toners. The cost of 
toning, per print, is higher; the residts 
however, being considered as worthwhile. 
The shades of blue achieved depend on the 
type of paper emulsion being used: bro- 
mides toning very little, if at all, the chloro- 
bromides giving cold blue tones and the 
chlorides a more vivid blue. There are 
many variations of this toner, most of 
them giving almost identical results. All 
traces of hypo must be completely washed 
from the pnnts, or stains will result. The 
solutions are used at room temperature 
and the action is progressive. Short im- 
mersion in these toners clean” up a print 
somewhat: this effect causing them to be 
often used for this purpose. Nearly all 
blue toning formulas of either the iron or 
the gold types tend to increase the con- 
trast of the prints somewhat. 

BLUE-GOLD TONER. (TREVELYAN). 


Solution A 

Gold Chloride 16 gr. 

Water 8 oz. 

(Store in a brown bottle.) 

Sohdion B 
Thiourea (Thiocarba- 

mide) 60 gr. 

Water 8 oz. 


The stock solutions will keep indefinitely. 
Do not purchase mbre Thiourea than will 


be used up within a reasonable length of 
time. Being hi^y deliquescent, it will 
become weak. For the average worker, 
one ounce bottles is suggested. 

For use: Take 2 ounces of B to 16 ounces 
of water. Pour into a tray. Then dilute 
two ounces oi Sol. A in 16 ounces of water 
and add to Sol. B. (Do not reverse this 
procedure — to do so may result in precipi- 
tating the gold out of solution. 

When Solutions A and B have been 
mixed add 15-20 drops of C.P. Sulphuric 
Acid. The bath is to be used at room tem- 
perature. The combined bath will tone 
3 11/14 prints evenly and fully if they are 
all immersed at the same time. If 1 print 
is toned it will draw down all the gold and 
the second print will either refuse to tone 
or will not tone to the same richness as the 
first. All three, put in at the same time 
will, however,^ tone to the same depth. 
After toning is complete, (about 10-16 
minutes at room temperature), the prints 
are washed for 20-30 minutes and then 
dried. The combined solutions will not 
keep, they are to be discarded after use. 

VARIATIONS OF BLUE TONES. 

Deeper, more purplish-blues may be 
secured by substituting an equal quantity 
of Ammonium Sulphocyanate for the 
Thiourea. Other variations may be se- 
cured by combining various proportions 
of both the Thiourea or the Sulphocyanate, 
the entire quantity not to exceed the total 
of 60 grains. 

If irridescent streaks and stains result it 
will be because the prints were not thor- 
oughly fixed or a weak hypo bath was used. 
These stains can be removed without alter- 
ing the blue tones by refixing in a fresh 
bath until they have disappeared, then 
washing thoroughly. Colors secured with 
the above toner may be varied by using 
the bath at a warmer temperature, from 
90-100 deg. F. resulting in somewhat 
wanner blues. The type of paper devel- 
oper also has an effect on the final blue 
color: developers of the Adurol, Glycin oa 
Clor-hydroquinone type tendinp; to give 
warmer blues. Metol-hydroquinone de- 
velopers, as D72, give cold, blue-black 
tones rather than the warmer color. 
Amidol developed prints often refuse to 
tone in nearly all types of blue-gold toners. 
Keep prints agitated while toning, to pre- 
vent uneven colors. 

The gold-blue formula can be used for 
red-toning prints which have been previ- 
ously sepia toned. The well washed sepia 
print is immersed in the blue toner until 
the desired red tone is secured. 
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GIXBN TOlffERS. DSVELOCRROMS. 


These tonersaresomewhat unpredictable 
in numy cases and quite a few fonnuks 
tried were not consistent in their action, 
nor reliable in results. The following are 
among the best. Prepared, green toners, 
commercially available, neemng only the 
addition of water, will save trouble and 
expend in many cases, since the com- 
pounding of most green toners is no easy 
task. Vanadium is one of the most reliable 
chemicals for these tones. 

Solution A 

Ferric Chloride 3 gr. 

Oxalic Acid, saturated 
sol 160 minms. 

Vanadium Chloride 6 

Nitric Acid 12 drops. 

Water 2 oz. 

Solution B 

Potassium Ferricyanide . 12 gr. 

Water 2 oz. 

Pour Solution B into A and immerse 
the print. Toning should be complete in 
about 4 minutes. If it takes longer than 
thb add 4r-5 ^ains of potassium ferri- 
cyanide. The longer the immersion, the 
brighter will be the meen. The resulting 
tone is often wt to be somewhat on the 
bluish 'side. Wash in cold water until 
most of the blue disappears and fix in: — 

Borax ' 400 gr. 

Hvpo 3 oz. 

Water to make 12 oz. 

The green becomes more evident in the 
hypo bath which serves to help set the 
color. Thorough washing is neceeaary to 
complete the toning. 

Toning of various, localized parts of a 
print may be done by dipping small wads 
of cotton into a toning bath and applying 
to those desired parts. Care shoidd be 
taken not to allow the solutions to spread 
into other areas. It is best to work on a 
print that has been pre-wetted and to use 
the solutions rather weaker than given, to 
permit of greater control. Giving the 
print a thin coating of rubber cement, then 
removing the cement from the parts to be 
toned, will aid in protecting the parts to 
be kept their own color. If multi-tones 
are desired the toned parts can be recoated 
and the rubber cement removed from 
other parts for a second, third or more 
applications of other toning baths. 

A protective coat of the Simoniz Wax, 
as previously given under print wax ^2 is 
•ussested for permanence in retaining 
tones 


(Trade item.) Methods of directly ton- 
ing prints in development other than using 
wam^tone and variations of repilar de- 
veloping formulas have been evolved. The 
Develo^rome solutions are among the 
most widely known and gave ve^ good re* 
suits when handled exactly as given in the 
complete directions that accompany each 
carton. Variations of colon are infiniije 
and many individual shades and tints may 
be secure. 

REMOVING BLUE SPOTS. 

Chipped trays, allowing iron to show, 
often results in blue spots forming on 
prints, especiaUy in the sepia prcK sses. 
These may be removed by a weak applica- 
tion of hydrochloric acid, applied to the 
spot with a fine-pointed brush, when the 
print is dry. 

MOVING PICTURE PHOTOGRAPHT. 

Progress in this field has been moet rapid 
within the past few years, especially in 
substandard film sizes. The introduction 
of 16mm film size opened the field to many 
amateurs, from whose ranks quite a few of 
the more serious workers graduated into 
professional fields. The introduction of 
the 8mm film size opened a still wider field, 
the lower cost of the smaller film bringing 
moving picture photography into the 
hands of many who felt the expense of the 
laiger sizes as beyond their means. 

Cameras and equipment are legion; 
trade catalogs list everything necessary to 
enable even the novice to make moving 
pictures with the greatest of ease, with 
surprisingly good results. Films, coated 
witn various types of emulsions for prac- 
tically every conceivable purpose are 
available. Many workers process their 
own, either by reversal methods or the 
negative-positive systems. Color-film pro- 
duces, in the hands of a moderately care- 
ful worker, astonishingly good r^ults with 
a minimum of effort. Professional color 
film has made rapid progress and the re- 
sults, as seen on the screens of the world, 
are breathtaking in their beauty. The 
application of sound to the moving picture 
tias created an ideal means of entertain- 
ment and education. Many firms 
either silent or sound films to advertise 
their products or to educate the viewer 
into their methods of manufacture or uM 
of their materials. 

FILMS. 

The largest proportion of film ?old and 
used for moving picture work by the aver- 
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age person is that known aa the ''leversar’ 
tvpe. The film is bought, exposed and 
then returned to the manufacturer for 
processing. The original film is develoj^, 
subjected to either a chemical or actinic 
method which results in a reversal of the 
image from a negative to a positive form, 
ready for projection on return to the, user. 
The price oi processing is generally in- 
cluded i] . the original cost of tne film. This 
system mves but one copy; if the film b 
especially valuable, additional copies may 
be made in the laboratories. The negative- 
positive process results in a regularly de- 
velopjed negative film from which as many 
positive copies as desired may be printed. 

COLOR FILMS. 

Dufay-Color or Kodachrome, are of the 
reversal type. The Dufay-Color is capable 
of being processed in the home laboratory 
but the intricate procedure necessary for 
Kodachrome demands its return to the 
manufacturer for processing. 

Titles may be added to the home-made 
movie. The film generally used for this 
purpose is of the positive’* type, being 
inherently contrasty in characteristics, 
thereby mving good cleancut results in 
black and white letfering. 

Positive types of emulsions may be de- 
veloped in a comparatively bright red 
safelight bein^ color-blind in characteris- 
tics. Developing may be carried on in 
either jhort strips, 8 to 12 inches in length 
or on racks, drums or reels specially made 
to accommodate longer lengths of film. 


TITLE DEVELOPER. 


For great contrast. 

Water 1 gal. 

Sodium Sulphite 2} oz. 

Hydroquinonc 390 gr. 

Sodium Carbonate. ... 2i oz. 
Potassium Bromide ... 50 gr. 


Use at 65 deg. T. Develop until heavy 
density is secured in the white tones of the 
original. 


EXTREME CONTRAST DEVELOPER. 

For extreme contrast on positive films. 


Solution, A 

Water, 126 deg. F 16 oz. 

Sodium Bisulphite 350 gr.' 

Hydroquinonc . 340 gr. 

Potassium Bromide 300 gr. 

Water to make 32 oz. 


Solution B 

Cold Water 32 oz. 

Caustic Soda (Sodiu.m 
Hydroxide) IJ oz. 


Mix e^ual parts of A and B. Develop for 
3-4 minutes at 65 deg. F. 

UNIVERSAL POSITIVE DEVELOPER 


(One solution) 

Water 1 gal. 

Metol 32 gr. 

Sodium Sulphite 2} oz. 

Hydroquinonc 70 gr. 

Sodium Carbonate ... 1 } oz. 

Potassium Bromide . . 25 gr. 

Sodium Hydroxide 

(Caustic Soda) 1 10 gr. 


Develop 10-12 minutes at 65 deg. F. 

PROCESSING NEGATIVE MOVING 
PICTURE FILM. 

Some form of rack, reel oridrum is neces- 
sary to handle long lengths of film for 
processing. Commercial outfits are avail- 
able or the handyman can build his own 
equipment. Positive and ortho film naay 
be handled under proper illumination 
but all panchromatic stock must be proc- 
essed in total darkness. Desensitizing 
methods are also available; any of the 
formulas giver for still photography will 
suffice. In winding the film on a reel or 
frame some means of taking up the slack 
in the film must be used. When the film is 
thoroughly wetted with the solutions it 
stretches quite a bit and might overlap 
each other, thus resulting in uneven de- 
velopment. A good method is to fasten 
the end of the film with a rubber band at- 
taches! to a pin or tack. As the film 
r»trptches the rubber band will take up the 
slack. 

The previous formulas are generally too 
contrasty in result for processing negative 
stock. A softer type of developer must be 
used in order to maintain good contrut 
and gradations. The following tried 
formulas serve equally well, the one used 
depending on desired characteristics of the 
final negative. Regular negative stock is 
made by the larger manufacturers in pan- 
chromatic and orthochromatic types. 
Moving picture negatives can also be 
made on the cheaper positive tvpe of 
emulsions. There is, however, a lack of 
anti-halation backing and correct color 
rendering. Such emulsions also require a 
soft developer for the best results. 

In substandard moving picture film 
fine-grain development is usually given. 
For this any of the previously given for- 
mulas are satisfactory with special recom- 
mendation to the Eastman D76 or the 
Agfa 17 formulas. The following is a good 
fine-grain developer in addition to those 
mentioned 
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Metol 110 gr. 

Sodium Sulphite 14 oz. 

Hydroquinone 320 gr. 

Borax (powdered) 110 gr. 

Potassium Bromide ... 20 gr. 

Water to make 1 gal. 


The developing times vary with the 
contrast desired. Long development gives 
greater contrast, if not controlled, too 
much contrast. The average times are 
from 7 to 11 minutes at 68 deg. F. In- 
crease or decrease the times for more or 
less contrast. 


PARAPHENYLENE-DIAMINE FINE- 
GRAIN DEVELOPER. 


For m.p. negative film. The use of this 
developer requires twice the normal expo- 
sure as the developer, while ^ving ex- 
tremely fine grain, cuts the original emul- 
sion speed. 


Paraphenylene-Diamine 550 gr. 

Sodium Sulphite 7i oz. 

Water to make 1 gal. 


Diasolve the paraphenylene-diamine in 
enough hot water to thoroughly dissolve 
the Quantity, add the sulphite and make 
up tne required quantity of solution 'by 
adding cold water. 

Develop 30-40 minutes depending on 
contrast desired. 


THE REVERSAL PROCESS. 

In the reversal process the original film 
purchased is returned to the manufacturer 
for processing, (the cost is usually included 
in the original price of the filnO, and the 
same film is returned as a positive. The 
disadvantage over the negative-positive 
process is that only one film, the positive, 
IS secured. Additional prints can be made 
It'rom it by having either a duplicate rever- 
^1 film made or by having a negative 
printed from it. The chief advantage of 
reversal film is the somewhat lower cost 
since only one film is bought and used. 
Positive stock and regular reversal films 
are also sold, to be processed by the pur- 
chaser, thus materially lowering the cost 
over regular reversal. While nearly all 
films can be reversed it is best to specify 
** reversal” film when intending to process 
it by reversal methods. The following 
steps are the usual standard for processing 
reversal film: 1 — First development; 2 — 
bleaching; 3 — Reversal by means of a 
secondary exposure or by chemical action; 
4 — Redevelopment into a positive; 5 — 
Clearing or fixing. An additional step 
often added is ar emulsion hardening 
treatment. 


Any of the developers mentioned may 
be u^ as the first developer, preferably 
one having fine-grain characteristics, giv- 
ing soft gradation. This type of develoner 
should be used for process or positive mm 
only as it would be too soft for panchro- 
matic stockthat is to be handled by the re- 
versal process. For pan emulsions a more 
contrasty develoj^r is recommended. 
Eastman D-72 will work well as will any 
of the following. 

FIRST DEVELOPER-REVERSAL FILM- 
ORTHO OR PAN STOCK. 


Metol J oz. 

Sodium Sulphite 2 oz. 

Hydroquinone J oz. 

Sodium Hydroxide. 

(sticks) 135 gr. 

Potassium Bromide 130 gr. 

Methyl Alcohol IJ oz. 

Water to make 32 oz. 


Develop 4-6 minutes at 68 deg. F. 
POSITIVE FILM FIRST DEVELOPER. 


Metol 45 gr. 

Hydroquinone 120 gr. 

Sodium Sulphite 1 1 oz. 

Sodium Carbonate. ... 1) oz. 

Potassium Bromide 40 gr. 

Water to make 32 oz. 


Develop 4-6 minutes at 68 deg. F. 
(Development note — as a general rule for 
guidance, the film is developed fully in the 
first developer, that is, until the highlights 
are plainly visible on the back of the emul- 
sion. This applies, of course, to emulsioM 
which can be inspected by safelight. It is 
suggested that a very short strip of pan 
film bo developed first, in order to deter- 
mine the correct time for films processed 
in complete darkness.) 

TWO SOLUTION DEVELOPER. 

Reversal process. 


Solution A 

Hydroquinone 92 gr. 

Sodium Sulphite 600 gr. 

Sodium Carbonate 300 gr. 

Potassium Bromide 70 gr. 

H^T>o (plain) 16 gr. 

Water to make 20 oz. 

Solution B 

Caustic Potash (stick) . . 2 oz. 

Water 20 oz. 


When kept separate the solutions keep 
indefinitely. To make a working solution 
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take 15 parts of Sol. A to 1 part of Sol. B. 
Develop about 8 min. at 68 d^. F. 

The film, developed in any of the previ- 
ous formulas, is ^ven a wash in plain 
water for 5 minutes and then bleached 
in any one of the following solutions: 

BLEACHING BATH. 

(for reversal process — m.p. films.) 


Water 32 oz. 

Potassium Bichromate. . 1} oz. 

Sulphuric Acid, concen- 
trated oz. 

(use 1 part bleach to 10 parts water at 68 
deg. F.y 

Another variation is: 

Water . 6 oz. 

Potassium Bichromate. . . 1 oz. 

Sulphuric Acid, concen- 
trated 2 oz. 

Water to make 20 oz. 


(Note — In all cases be sure to ADD THE 
ACID TO THE WATER, NEVER THE 
REVERSE.) 

The above bleaches are intended to be 
used before the flashing or secondary ex- 
posure of the developed film to light. 
Some methods make use of flashing or ex- 
posure previous to the bleaching process, 
fogging the film deliberately and then 
destroymg the fogged negative image. 
There is little to choose from between 
both methods, each has its adherents. 
When flashing previous to exposure is 
used the negative ims^e is destroyed in 
the following bath, the image being cleared 
away until only the creamy, undeveloped 
emulsion remains. 


Water 64 oz. 

Pota^ium Bichromate. . 2 oz. 

Nitric Acid 3 oz. 

Water to make 128 oz. 


Some workers turn on the white light 
immediately on immersing the film into 
the bleaching solution, others after bleach- 
ing is complete. Both methods are valu- 
able and with experience it will be found 
that a certain amount of control can be 
exercised by variation of both the white 
light stren^h and time of exposure. The 
white light can be a 60 watt bulb, sus- 
pended about a foot away from the proc- 
essing station. In all cases, bleaching is 
carried through to completion, all traces 
of dark portions being dissolved away un- 
til only a very faint image remains. After 
bleaching the film will be of an orange color 
and it is to be thoroughly rinsed in plain 


water until it becomes a v€|ty PflJe yellow 
and the drippings show no trace of color. 
Complete washing is essential for best re- 
sults. The removal of the yellow stain is 
sometimes expedited by immersion for 
several minutes in a clearing bath. The 
film will gradually become milkish white 
in color, indicating a clearing out of the 
bichromate stain. 

CLEARING BATH 


Water 32 oz. 

Sodium Sulphite 2 oz. 


The strength of the clearing bath is not 
critical, the sulphite quantity can be 
varied anywhere from J to 2 ounces per 
quart of water. The following is a varia- 
tion of the clearing bath. 


Water 64 oz. 

Sodium Bisulphite 2 oz. 


After clearing the film is washed for sev- 
eral minutes and then can be redeveloped 
or darkened in the original developer. 
Some control can be used in the second de- 
velopment by using a developer giving 
more or less contrast, affording some cor- 
rection in the contrast of the film should 
more or lees be desired. A 4 to 1 dilution 
of Eastman D72 makes a good second de- 
veloper. The following can also be us^. 


Metol 20 gr. 

Sodiun- Sulphite 175 gr. 

Hydroquinone 25 gr. 

Sodium Carbonate 175 gr. 

Potassium Bromide 15 gr. 

Water to make 24 oz. 


Develop until the desired degree of 
darkness is reached. This will teke place 
in several minutes. Moat films will develop 
to a certain point and then stop but some 
care may be necessary to prevent others 
from darkening too much. 

If it is desired to harden the emulsion 
when processing in warm weather a 
chrome alum (1 ounce), water, (32 ounces), 
hardening bath ma> be used after the sec- 
ond development. If it is neces.sary to re- 
sort to correction methods, as intensifica- 
tion or reduction, a pre-hardening bath is 
recommended; 

HARDENING BATH. 


Formalin (40% for- 
maldehyde sol.). ... 2 drams. 

Sodium Carbonate ... 65 gr. 
Water 32 oz. 


After the second development it is net 
entirely necessary to fix the film although 
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ft short inimeTBioii in a regular fixing bath 
will often clear up any remainii^ silver 
that has not been dissolved out. The fol- 
lowing is also a good fixing bath : 

FmifG BATH. 

Hypo 5 oz. 

Sodium Sulphite. 80 gr. 

Glacial Acetic Acid § oz. 

Potassium Alum 80 gr. 

Water to make 32 oz. 

A thorough washing for an hour in run- 
ning water, hanging up to dry after first 
wiping off excess water drops from both 
liaes of the film, completes the process. 

RBVERSING STILL aSnun IffEGATIVB 

STOCK FOR BLACK AND WHITE 

LANTERN SLIDES. 

Any of the preceding methods may be 
used with success on 35mm still emulsions 
for the purpose of making slides for projec- 
tion. it is suggested however, that the 
film especially made for this purpose be 
used for best results. The larger manufac- 
turers market this type of film and com- 
plete direction for its use accompany 
each roll. Reversal kits and solutions are 
also available, complete with^detailed di 
rections regar^ng their use. 

CORRECTIVE METHODS M. P. FILM. 

Deviation from correct exposure in 
moving picture photographer results in 
images that are too heavy, in film that 
has been reversed, when underexposure is 
the cause. The image may be so dense as 
to make the pictures difficult to see on the 
screen. Over exposure results in a washed 
out image that gives an unpleasant glare 
to the screen, often hurting ore’s eyes. 
The effects of under or over exposure are 
exactly opposite the ones mentioned when 
negative film is used. Corrective measures 
for both types of errors can be made, after 
reversal of the film in the first case or be- 
fore printing in the second. Intensifica- 
tion and reduction can be done on m.p. 
film as easily as on regular still camera 
negatives. It must be remembered that 
when working on a reversed film that the 
work is actually being done on a positive 
and that whereas a thin negative is in- 
tensified, an underexposed reversal film is 
reduced. Where a heavy negative is re- 
duced the reversal image is actually in- 
tensified. A very good Mercury type of 
intensifier for m.p. film is the Eastman 


In-1 solution: 

Mercuric Chloride So/. 

Potassium ^romide 3 os. 

Water to make 1 ga!. 


Bleach completely^ wash for 6 minutes 
and then redevelop in any good MQ de- 
veloper, wash and dry as usual. Repeat 
again if the desired density and contrast is 
not secured. If ^eat contrast is desired 
and shadow detail is unimportant the fol- 
lowing may be used in place of the regular 
re-developer: 

Sodium or Potassium 


Cyanide 2 oz. 

Silver Nitrate 3 oz. 

Water to make 1 gal. 


Dissolve the cyanide and the silver ni- 
trate in separate containers then add the 
silver to the cyanide until a permanent 
precipitate is formed, .allow to stand for a 
short time and then fiilter for use. 

Other intensifiersy known to give good 
results can also be used. Standard re- 
ducers will also give results on heavy, un- 
derexposed reversal film. The following is 
a standard: 

AMMONIUM PERSULPHATE RE- 
DUCER. (Eastman R-1.) 

Water. 32 oz. 

Ammonium Persul- 
phate 2 oz. 

Sulphuric acid J dram. 

Rediice to desired density in 1 part stock 
solution, 2 parts water, rinse a minute in 
clear water and then fix in an acid fixing- 
bath for about 5 minutes; wash and dry as 
usual. This reducer acts on the heavy 
shadow tones before acting on the thinner 
highlights and thus reduces them to a 
point wliere any possible detail will be re- 
vealed. It will not build detail where none 
exists, no after-treatment will do so. 

CHROMIUM INTENSIFIER 


Potassium Bichromate. . 3 oz. 

Ilydrocliloric acid, C.P.. IJ oz. 
Water to make 32 oz. 


Bleach thoroughly, rinse, redevelop in any 
MQ developer, wash thoroughly and dry 
as usual, 

TO REDUCE CONTRAST IN AN UN- 
DEREXPOSED M.P. FILM. 


Solution A 

Potassium Ferricyanide. . 2 oz. 

Water 20 oz. 

Solution B 

Hypo 8 oz. 

Water 32 oz. 


Take 1 part A, 4 parts B and 30 parts 
water. While the stock solutions keep in- 
definitely the mixed solution will last only 
a short time and should be discarded after 
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__ _ Immerse the film until the desired 
ledii^on has taken place, wash well and 
dry as usual. If reduction has not been 
sufficient, repeat. 

TINTING AND TONING M.P. FILM. 

Moving picture film may be tinted or 
toned for better effects. Toning colors 
onl^r the halftones and shadows while 
tinting colors the entire gelatine, includ- 
ing the highlights. For sepia tones any 
ftwyd standard print toner will work well. 
Blue tones may be gotten in the following: 
Ammonium pmulphate 60 gr. 

Ferric Ammonium Ci- 
trate or sulphate 150 gr. 

Oxalic acid 300 gr. 

Potassium Ferricyanide. 100 gr. 

Ammonium Alum 625 

Hydrochloric acid 2 fluid drams. 

Water to make 2 gal. 

Dissolve each of the chemicals sepa- 
rately and filter into the bottle in their 
order. Time of toning from 2 to 10 min- 
utes, rai^ng from bluish-^ey with the 
Sorter time to deep blue with the longer. 
Wash the film for 16 minutes or until the 
highlights are clear. This solution will 
tone about 400 feet of 16mm film. 


BROWNS TO RED. URANIUM TONER. 

Uranium Nitrate 300 gr. 

Potassium Oxalate 310 gr. 


Potsasiiun ferricyanide . 100 gr. 

Ammonium alum 726 gr. 

Hydrochloric acid 12 fluid drams. 

Water to make 2 gal. 

Dissolve in the order g^ven. The time 
of toning varies with the color desired, 
ranging from brown to red. Wash until 
the highlights are cle.ar and dry. Tones 
about 400 ft. 16mm film. 


TINTING. 

Contrasty films are best for tinting as 
this process reduces the contrast some- 
what. The dyes must be pure. The de- 
sired dye is to be mixed in a small Quantity 
of hot water, filtered out into con- 
tainer and brought up to volume with 
clear cold water. 1 gallon of the dye bath 
will tint approximately 400 feet of 16mm 
film. Soak the film in clear water until the 
emulsion is thoroughly softened. Time of 
immersion in the ^e bath will depend on 
the color desired. 

There are tw^o kinds of dyes, acid and 
basic. If both kinds should be mixed to- 
gether they will precipitate. Therefore 
mixed dyes should be of one class. The 
following are formulas for different colors. 
In all cases the quantity of water is made 
up to 1 gallon. 


Color 

Violet 

Blue 

Deep Green 
Yellow 

Scarlet 

Red 


Dye 

Wool Violet 

Direct Blue 

Direct Green 

Quinolin Yellow 

Crocein Scarlet. 
Amaranth 


Quantity 

. 115 gr 

. 122 gr 

. J oz., 10 gr 

. 128 gr., Acetic acid (Gla- 
cial) — 55 drops 

. 114 gr 

306 gr 


Tinting Time 
2-3 min. 
2J-3 min. 
2i-3 min. 

1-1} min. 
3-3} min. 
2i-3 min. 


Dyes are also sold in small containers, 
ready prepared^ and needing nothing more 
than tne addition of water to make up a 
solution. A reliable set is called “Cine- 
Tints,'' made by the Dye Research 
Liaboratories. 


Normal running speed of 16mm and 
Smm cameras is 16 frames per second. 
Sound on Film is run through at a speed 
of 24 frames per second. Since exposures 
wdth a moving picture camera at any run- 
ning speed are constant, correct exp03ures 
are made by adjustment of the diaphragm. 
The following table gives the exposures 
made by the cameras when set to run at 
16 frames per second. 


Exposure 

Camera in 

Seconds 

Cine Ansco Model B 1/30 

DeVry 1/30 

Eastman, all models 1/30 

Filmo (70’s Reg. #121) 1/30 

Filrao (Golf 70, 71*8, 75, 141). . . 1/40 

P''ilrao, Smm. all models 1/30 

Keystone, A-3, A-7 1/40 

Keystone Smm, Late models. ... 1/40 

Paillard Bolex 1/30 

Simplex 1/40 

Stewart- Warner Smm - . . 1/50 

Uni vex 1/30 

Victor all models 1/30 

Exposures at other shutter speeds are 
easily calculated. Running at 8 frames per 
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aec. the exposure times are doubled, e.g. a few new, orij^inal methods have been 
l/30th sec. becomes l/15th sec. At 24 evolved the main advance has been in the 
frames, l/30th is l/45th and at 32 frames refinement and simplification of older, 
l/30th is l/60th sec. basic methods. For tne use of the layman 

Titles and close-up pictures are usually who practices no processing of any kind, 
made on devices specially made to hold the black and white or color, as well as for the 
camera and the title or small object so that more serious workers two of the best 
the camera lens is centered with the sub- known processes are Dufaycolor and Ko- 
ject. Cameras equipped with universal dachrome. ^th, with proper handling, 
lenses require a supplementary lens for are capable of producing good results, 
such close work. Tliese can either be pur- \Vliere deured. processing of Dufaycolor 
chased, to fit the camera, or may be ii^e is possible unaer home laboratory condi- 

i_i- x; ; ^ i_- 




from an optician. The following table indi- 
cates the supplementary lens rating neces- 
sary for different camera distances or field 
of view areas. 

These measurements may vary the 
slightest fraction of an inch. It is a good 
idea to run a foot of film through the cam- 
era. developing the test exposure and 
make any re-a^ustments necessary. 

Regular letters used for black and white 
titling may be used for titling color film by 
giving them a coat of shellac and then 
painting the letters with a water soluble 
paint ot the desired colors. To use them 
for black and white work again a simple 
washing in warm, (not hot) water will re- 
move the paint. The shellac will pro- 
tect the letters from the water. 

FILM CEMENT. 

While it is cheaper and more convenient 
to buy film splicing cement already pre- 
pared, those who want to make their own 
can do so from this standard formula: 


Ethyl Acetate 3 J oz. 

Acetone 3| oz. 

Acetate base, (old film 
clippings washed free 

of emulsion) 30 gr. 

Acetic Acid 1 oz. 


Use only acetate film base, still or 35 mm 
film base is nitrate. Remove the emulsion 
by soaking in warm water, wiping off and 
drying before using in this formula. 

COLOR PHOTOGRAPHY, 

Color photography has made tremen- 
ous strides in the past few years. While 


done in the K(^k laboratories as the 
method of treating the exposed film re- 
quires highly specialized equipment and 
handling. 

While both methods produce color 
transparencies which are projected in slide 
projectors, much as lantern slides are 
viewed, prints on paper may be made 
from eacn transparency. The process of 
making these paper pnnts is, of course, a 
most intricate one, requiring more than 
the average ability. For the beginner in 
color photography either of these two 
color processes represent the simplest in- 
troduction, as experience increases, further 
color technique may be learned in order to 
produce other results, as color prints. 

While special, color-corrected lenses give 
the best results, any modem anastigmat 
lens, capable of giving good black and 
white images can be usedi for good, usable 
color transparencies. While the greatest 
amount of Dufaycolor and Kodachrome 
used is probably m the 36mm size, larger, 
single sheets are available, resulting in 
single transparencies of comfortable view- 
ingability without resorting to projection. 

The exposure of color film is more criti- 
cal than in black and white photography; 
the color film latitude being very much 
less. Lighting arrangements are also dif- 
ferent; in monochromatic work the light-* 
ing supplies the contrast necessary for 
third-dimensional or quality results; in 
color, this quality is supplied by color 
contrasts rather than tonal values. Ther^ 
fore, as a general rule, the lighting is 
somewhat more on the ‘‘flat"' side, ofeep 
shadows lacking detail arc carefully 
avoided, as are hard contrasts of light and 
shade. 


Camera Used at 
This Distance 

39 inches 

19 J inches 

13 inches 

Hi inches 

10 inches 

8 inches 


Field Size 

12 X 16 inches. 
6x8 inches. 
4x5 inches. 
3i X 4i inches 
3x4 inches. 
2i X 3i inches 


Supplementary 
Lens Rating 
. . 1.0 diopter. 
. . 2.0 diopter. 
. . 3.0 diopter. 
. . 3.5 diopter. 
. . 4.0 dipoter. 
. . 5.0 diopter. 
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For 3-color separation negative work any 
camera, equipped with a good an:^tigmat 
lens and capable of using individual cut- 
film holders, will turn out good results. 
Tlte general procedure of making a color 
photograph is the separation of the colors 
of the original scene into primary oolon^ 
esch priinar> 'oeing represented on one 
negative. Intermeoiate steps are neces- 
sary, the making of special relief images 
either on film or paper, the dyeing of these 
intermediate images in complementary 
colors and the completion being the put- 
ting together of the scene again, on one 
sunace or paper support. A description, 
necessarily brief, of each method, ?ml be 
given at the beginning of each ty^. 

KODACHROME. 

Because of the color temperature differ- 
ences between daylight and artificial light 
Kodaehrome is available in two types; the 
“regular^' for daylight us? and the *'Type 
A,*’ for use with photofloods. Another 

a e of Kodachrome, called Professional 
n is also available, it being balanced 
for artificial light use with 32C)0 degrees 
Kelvin Mazda Lamps. While c-ach should 
be used with the proper color temperature 
of light for which it was designed, filters 
are available fonadaptation of other color 
temperature lights to Kodachrome in- 
tended for a chfferent color temperature 
light. 

Kodachrome is supplied in different 
footage lengths in botn the 16mm and 
8mra movie film sizes, 35mm and the 
K828 (28 X 40mm) sizes for miniature 
cameras. The 35mm size is in 18 exposure 
rolls while the K828 contains 8 exposures. 
Tlie Weston rating for daylight use is 8, 
(G. E. 12). for artificial light, Weston 3, 
with the mter designed to adapt it for 
photofiood illumination. (G. E. 6). A 
Kodaclirome Haze Filter is also available 
for reducing distant haze conefitione, re- 
sulting in clearer distance detail. 

Slight variation of the averse normal 
exposmre will result in a variation of color 
mtonsity, some latitude bein^ permissible 
in this respect, to cater to individual taste. 
Extremely sli^t overexposure results in 
pastel colors while very slight underex- 
siire intensifies the colors. Care must 
used in this expasure variation so as to 
prevent a bad washing out or a heavy, 
dark color reproduction. 

Type A Kodachrome is available in the 
.name sizes as the regular; it is designed for 
nnotoflood illiiiuiruitiuii; daylight use is 
possible by using the IVpe A Daylight 
Filter. Weston rate, daylight, ig 8, fwith 


Daylight Filter), (G. E. 12), artificial 
Weston 12, {G, E. 20). 

Kodachrome Professional Film is sup- 
plied in both Daylight and Type B (arti^ 
cial light) types. It is available in the 
kr^r film sizes up to and including 11/14 
inches. Meter settings for the Daylight 
type is Weston 5, G. E. 8. The Wratten 
No. 1 filter can be used to improve the 
rendering of an overcast sky and for sub- 
jects in the shade, illuminated by blue sky- 
light the Wratten No. 2A filter is offered. 

The Kodachrome ftofessional Type B 
meter settings are: daylight — ^Weston 4, 
G. E. 6, with the Wratten No. 85B filter 
to balance this emulsion to daylight ooleT 
temperature. Mazda Ijarnps, rated at 
3200 dgr. Kelvin meter settings are Wes- 
ton, 6, G. E. 10. For use with flash illumi- 
nation the Wratten No. 2A filter is advised 
for correct color rendering. 

DUFAYCOLOR. 

This color film is available in popular 
roll tiJir sizes, Pimm movie rolls and in cut 
or shee film sizes up to and including 8/10 
izes. Pr^essing will lie done in the Dufay 
'.alloratories or can be done by the ad 
v'lncod worker in his own laboratory. I'hc 
formulas are given lier(\ It can be used 
for daylight or artificial light axpo.->iire53, 
with, of course, using the proper filteis to 
adapt the emiusioii to the different color 
temperatures. As with Kodachrome, the 
finished result is a positive color trans- 
parency. 

Dufaycolor film is first developed as a 
negative, using a special developer, the 
black silver development image is thm 
blaached, a second exposure of the vhito 
positive image followed by a second de- 
velopment results in a positivo, color trans- 
parency. It can be seen that the proc'^ssing 
IS quite similar to black and white reversal 
method, requiring, however, speciai solu- 
tions. 

The film can be developed in tanks or 
the regular developing hangers. Tot^ 
darkness is used unless desensitization is 
employed, enabling development by in- 
sp^tion. 

DUFAYCOLOR DESENSITIZER. 


Phenosaf ranine 8 gr. 

Water 35 oz. 


Immerse the film in a freshly made solu- 
tion for two minutes, rinse in rumung w 
ter and develop about 3 minutes in the 
first develop)er after which the safelight, 
from which the green paper hajs been re- 
moved, may Ikj turned on and develop- 
ment by inspection carried on. Exammr 
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the film by reflected the surface 

ima^e should appear brilliant,^ with full 
detail in the shadows. (Assuming correct 
exposure.) 

DUFAYCOLOR FIRST DEVELOPER. 


Metol 16 gr. 

Hydroquinone 128 gr. 

Sodium Sulphite, dry . . II oz. 
Sodium Carbonate, dry 1} oz. 

Potassium Bromide 80 gr. 

Potassium Thiocyanate, 

(Sulphocyanate) .... 144 gr. 

Water 35 oz. 

Developing times: 

65 deg. F 5 min. 

68 deg. F 4i min. 

72 deg. F 4 min. 

75 deg. F 3 min. 


with dark development. Inspection devel- 
•pment experience will determine correct 
times. Exposure errors can be compen- 
iated for by an increase or decrease in the 
developing times given. 

After development wash the film for 
about a minute in running water or im- 
merse for i minute in the following stop 
bath: 


STOP BATH 

Acetic Acid, 28% 1 } oz. 

Water 35 oz. 


Follow with a two minute washing in run- 
ning water. 

Bleach the film in the following bath 
until the image is clearly visible, or for 
4 minutes : 

DUFAYCOLOR BLEACH. 

Potassium Bichro- 
mate 80 gr. 

Sulphuric Acid, Spec. 

G. 1.87 160 minims. 

Water 35 oz. 

Wash for 2 minutes and then clear the 
film in: 

CLEARING BATH. 

Sodhim Bisulphite or Po- 
tassium Metabisul- 
phite 400 gr. 

Water 35 oz. 

Wash the film for two minutes and it is 
then ready for the second exposure. The 
image will appear in full, brilliant color 
when viewed by transmitted light, if it 
seems to have a heavy, dark deposit over 
it the bleaching is incomplete and it should 
be returned to the bleaching bath intil the 
black deposit disappears. 


ALTERNATE BLEACHING BATH. 

Some workers prefer the more brillian 
colors given by this bleacher but the tern- 
erature of this bath and the following 
at^ should not go over 70 de^. F. oi 
frilling and softening of the emulsion may 
result. This can be overcome by the use of 
a hardening bath, given following this 
bleaching formula. 


Potassium Permanganate. . . 48 gr. 

Sulphuric Acid, Spec. G, 

1.87 160 minims. 

Water 35 oz. 


Bleaching time, about 4 minutes, with fre- 
quent agitation. 

HARDENING BATH. 

Formalin, 40% solution. 1 oz. 


Caustic Soda 24 gr. 

Sodium Sulphate 5J oz. 

Water 35 oz. 


SECOND EXPOSURE. 

Longer, rather than too short a second 
exposure is preferable. A minimum of 1 
minute exposure to a 100 watt mazda bulb 
should be given, additional time will do no 
harm unless it is excessive. Every part of 
the film should have access to the light for 
complete exposure of every silver grain. If 
the processing has been carried on in reels, 
the film will have to be removed from the 
reel for this second exposure. After expo- 
sure the second development mav be car- 
ried on in any good M-Q formula or the 
First Developer. If the first developer is 
used it must then be discarded as it cannot 
again be used for other films. The follow- 
ing may also be used: 


SECOND DEVELOPER. 

Metol 16 gr. 

Hydroquinone 80 gr. 

Sodium Sulphite, dry. . . II oz. 
Sodium Carbonate, dry . | oz. 

Potassium Bromide 16 gr. 

Water 35 oz. 


Time of development: 4 minutes at 65 
deg. F. Wash for 2 minutes and then fix 
in any regular hardening-fixing bath or 


the following: 

Hypo 14 oz. 

Potassium Metabisul- 
phite } oz. 

Water 35 oz. 

Dissolve the following sei^arately and then 
add to the completely mixed, above solu- 
tion. 

Chrome Alum 160 gr. 

Water 35 oz. 
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A final washing of 15 minutes, wiping 
and drying completes the process. 

All the afore-given solutions will keep 
well with the exception of the permanga- 
nate solution. 

Thin transparencies, resulting from 
overexposure or overdevelopment may be 
inteiudficNi. Bleach to conipietion, (about 

minutei) in 


Ammonium Chloride . . . 360 gr. 

Mercury Bichloride 450 gr. 

Water 35 oz. 

Wash for 15 minutes and then redevelop 
in either of the formulas following, accord- 
ing to the degree of intensification desired. 

These baths will stain the fingers if they 
are immersed, especially if any trace of 
the bleach remains on them. 


Slight Intensification, Redeveloper 
Great Intensification, Redeveloper 


Sodium Sulphite, dry 1 5 oa. 

Water 35 oa 

Ammonia IJoz. 

Water 35 oz. 


Heavy Dufaycolor Transparencies, due 
to underexposure or underdevelopment 
may be reduced. 


REDUCER. 

Solution A 

Hypo 1{ oz. 

Sodium Carbonate, dry . i oz. 
Water 35 oz. 

Solution H 

Potassium Ferricyanide 80 gr. 
Water 35 oz. 


Use equal parts of A and R nnd reduce 
until desired density is reached. Wash 
well and dry. Slight reduction, followed 
by intensification sometimes increases the 
brilliancy of the colors. Reduce first, wash 
well and intensify. 

SPEED SETTINGS. 

The following spiecd settings are for use 
with the specnii filters to be used as noted. 
The spew! t ) daylight is Weston 8, 
Scheinei i8. 


Type of Light Weston 

Photoflood 3.. 

Mazda 2 .., 

High-wattage Mazda and 

Projection lamps 2. . 

Dufaycolor Wonaerlight P'ilter 

Flood 12... 


Scheiner 

Filter 

14 

lA 

. . 12 

IB 

. . 12 

3C 

. . 20 

none 


COLOR PROCESSES IN GENERAL. 

Practically all of the standard methods 
of producing color prints on paper start 
from the basic principle of color separation 
negatives. Some cameras are sc built as to 
make all three exposures necessary, simul- 
taneously, through the same lens. The 
rays of light are split up and partially re- 
flected by built in mirrors to each of the 
three plates or films located around the 
camera. Each emulsion records the colors 
of the scene separately, one emulsion re- 
cording the green, transmitted through 
the filter placed in front of it, another the 
red components of the scene and the third 
one, the blue image. The three filters used 
are of the primary colors, red, green and 
blue. In the Technicolor process, used for 
making natural color moving pictures, 
somewhat the same idea is employed, ex- 
cept that two of the films are in binack 


form; that is, two emulsions, separated by 
a filter, are held together. In such a bi- 
pack arrangement, (also used in some one- 
shot, color still cameras) the filter used be^ 
tween the em ulsions is usually of a magenta 
color. Since the emulsion on the rear of the 
bi-pack must also record part of the scene’s 
color, this color must be transmitted to it 
A primary color filter would absorb thii 
color, hence the reason for using a filter of 
a complementary or secondary color. The 
three separation negatives must be devel- 
oped to a standard gamma; the care neces- 
sary for color processing being even more 
exacting than for good black and white 
work. 

Reproductions are made from these 
negative images, either on a special “ wash- 
om ’ ^m, as usw in the process of that 
name; or on bromide paper, as in the 3- 
color Carbro process. Either the wash-off 
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f<»licF imaiijp is dyed, or a tissue, gelatine- 
•oated transfer made from the oromide 
prints, is run off and dyed. The colors of 
the dyes are complementanr to the pri- 
mary filter colors. The dyecf relief images 
arc then superimposed on another sup^rt, 
usually the final support, and a resulting 
positive in natural color is achieved. 

Ordinary cameras utilizing cutfilm hold- 
ers may al^o be used for making separation 
negatives, making the three exposures 
successively. Naturally, this method can 
only be usm on still life set-ups and care 
must be taken to prevent any movement 
of either the set-up or the camera; such 
movement would result in negatives, im- 
possible to register accurately. 

Color prints may also be made from 
color-transparencies, it being necessary to 
make separation negatives, either by con- 
tact or enlargement, from the transpar- 
ency. The rest of the process is similar to 
making color prints from negatives ex- 
posed in the camera. Books devoted ex- 
clusively to color photography give much 
more complete details and information 
than can be given here. 

COLOR TEMPERATURE SCALE OF 
LIGHT SOURCES. 

The color temperature of various sources 
of light play an important part in deter- 
mining the colors reproduced in the fin- 
ished result. It must be remembered that 
eolor-transparencV film has been balanced 
to a particular color temperature, with 
which it must be used, or, with modifica- 
tion by means of filters, used with some 
other particular color temperature. While 
the panchromatic emulsion used for three- 
tolor separation work responds to all color 
temperatures the filters used for the color 
I leparations determine the temperature of 
1 he light reaching the emulsion. 


LIGHT SOURCE Kelvin 

Temperature 

Sun arc. High intensity 6,500 

Noon Sunlight, Summer 5,400 

Carbon arc, white flame 5,000 

Photoflash, No. 20 3,500 

Photoflood, 250 watt 3,444 

Photoflood, 1000 watt 3,415 

Mazda, 3200K 3,200 

Projection lamp, 500 watt. . . 3,190 

Gas filled, tungsten filament, 

l.OOOW 2,990 

Gas filled, tungsten filament, 

500W 2,960 

Ga.s filled, tungsten filament, 

lOOW 2,865 

Gas filled tungsten filament 
60W 2,509 


FLASHLIGHT PHOTOGRAPHY. 

Old flash powders and powder coated 
flash papers have become almost obsolete 
in favor of the safer, more reliable, cleaner 
photoflash lamps. These lamps are avail- 
able in almost any desired quanti^ of 
illumination and color temperature. They 
are fired or set off, generally by m^ans of 
electrical current, either direct from the 
house or building lines or supplied by bat- 
teries. The flash lan.ps may l>e fired in 
synchronism with the tripping of the cam- 
era shutter and fa^t exposure si)eed3 are 
possible. Shutter speed tables and dia- 
phragm openings are supplied gratis by 
flashlamp manufacturers oi dealers. In 
the fast exposure field, the Speedlamp is a 
recent innovation. Exposures are made 
by means of an extremely rapid flash of 
light, usually of 1 /30,000th of a second 
duration. I'his ultra-rapid exposure 
method has extended the use of photog- 
raphy into many, hitherto closed, fields, 
notably that of an analytical type. Objects 
moving too rapidly, as the rotor of a mo- 
tor, for the human eye to see, apparently 
have their motion stopped. Such spec'ii- 
lanips are usually synchronized with the 
camera shutter. 

FLASHLIGHT POWDER. 

For those interested in making up a 
flash powder a la miliar formula is: 


1: Magnesium 5 parts. 

Potassium Chlorate. . . 10 parts. 

2: Aluminum 3 parts. 

Potassium Chlorate ... 8 parts. 

Sugar 1 part. 


Powder and mix the ingredients of each 
formula separately, using a w^ooden spat- 
ula and working very slowly. The mix- 
tures may be made to explode by/riction. 
Use the same care when combining both 
formulas. Make only a small quantity of 
this powder at one time, it is dangerous to 
store. It is to be upiitkl by means of a 
fuse or long taper. I^eotrical current may 
be used by having the current make a thin 
wire glow, when imbeckled in a pile of the 
powder. Since a larae quantity of strike 
is given off, the powder may he used in a 
bag made iA thin white textile, as calico. 
The material must be fireproof^ and this 
can be done as follows: 


YDIEPROOFING CLOTH. 

Warm water 24 oz. 

Boric Acid 95 gr. 

Phosphate of ammonia . 2 os. 

Gelatine 140 gr. 


Be sure to evenly and thoroughly satu- 
rate the entire piece of material in this 
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•oiutkm at a temperature of about 110 
deg. F. and dry as fast as possible. 


MISCELLANEOUS FORMULAS 
AND HINTS. 

EMERGENCY WEIGHTS. 

Approximations 
Silver dollar and 1 Nickel 1 oz. 


Silver Dollar 412 gr. 

Half dollar and 1 Dime J oz. 

Half dollar 105 gr. 

Quarter 96 gr. 

Dime and Nickel } oz. 

Nickel j oz. 

Cent 50 gr. 

Dime 39 gr. 


WRITING ON NEGATIVES. 

Ink formula. Any good bleach or the 


following: 

Potassium Iodide 2 oz. 

Iodine, (flakes) 100 gr. 

Cl urn Arabic 100 gr. 

Water 5 oz. 


(A good grade of mucilage may be used in 
place of the gum arabic Reduce the quan- 
tity of uater to 4 ounces.) 

SENSITIZING PAPER FOR BLUE- 
PRINTS. 

The solutions may be applied to practi- 
cally any paper without the necessity of 
sizing it first. However, a small quantity 
of gurn arabic gives a bettor coating on 
unsized papers. Paper may be sized by 
soaking it in a weak solution of gum 
arabic, glue or starch solution. The gum 
may also be added directly to the sensi- 
tizer. The more or the heavier the sizing, 
the more contrasty the print will be. 
Little or no sizing tends toward softer re- 
sults and gradations. Formulas are 


basically the same. 

Solution A 

Feme Ammonium Citrate li oz. 
Water 3 oz. 

Solution B 

Potassium Ferricyanide. . 1 oz. 
Water 9 oz. 


Keep these solutions separately, they will 
not keep well when mixed. Use A, 1 part; 
B 2 parts. After exposure just waah the 
print in plain water. A short immersion of 
the print in hydrochloric acid after the 
first washing will improve the tones. Wash 
well after the acid treatmMit. A variation 
of this formula is: — 


SduHon A 


Ferric Ammonium Ci- 


trate. . 

130 gr. 

Water. . 



Solution B 

Potassium Ferricyanide . 110 gr. 

Water. . 



Solution C 

Oxalic. . 

40 gr. 

Water. . 



T^se equal parts of A and B with an>*where 
from 1 to 5 parts of C. If soft results are 
desired use less of C. Too much \^^II cause 
fog in the whites of the print. Keep solu- 
tions separately, they do not keep well 
when mixed. 

Sepia Tf)ning IMue Prints. Soak the 


print about 3 minutes in; 

Tannic Acid . . 30 gr. 

Hydrochloric Acid 10 drops. 

Water 4 oz. 

Dilute 1 part with 8 parts water for use. 
W ash the print well and tone to the de- 
sired color in: 

Potassium Carbonate. ... 1 oz. 

Water 20 oz. 

W'nsh tlio print thorouglily and dry. 


NEGATIVE VARNISH. 

Wliile negative vaniishes are available 
in prepared form the following is suggested 
for the experimenter. 


1. Pyroxylin 12 gr. 

Amyl Alcohol 1 oz. 

Amyl Acetate 1 oz. 


Shake frequently until dissolved and allow 
to stand for a while. Make sure the nega- 
tive is thoroughly dry before applying this 
varnish. Flow over the negative or apply 
with a flat brush. Dry in a warm place for 
12-14 hours. 

2. Japanese Gold Size. . . 1 part. 

Benzol 1 part. 

Flow over or brush on the negative. Do 
not use near an open flame. Glycerin, 
sprayed or patted on the face, photo^^pha 
well as perspiration. Lava, for miniature 
moving picture shots can be made from 1 
part powdered aluminum, 2 parts sodium 
silicate and 20 parts mud. Add enough 
caustic soda in order to give the lava a 
bubbling effect. 

Ice cream can be simulated with mashed 
potatoes. Salt spread on the ground is a 
go^ imitation of snow. Corn flake^ 
blown by an electric fan, makes a realistic 
•nows^omi. 
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Thin plaster of paris paste makes good 
snow on trees. Do not use this on valuable 
8hrubber]r or trees since it will kill them. 

Movie ink can be made from water and 
lampblack but do not use it on dainty or 
light clothing. 

Miner^ oQ can be substituted for glyc- 
erin to simulate perspiration. 

Tea makes a good movie whiskey and 
gfingerale a realistic champame. 

Wallpaper makes a good background 
for movie titles. 

Alphabet soup noodles make good ti- 
tling letters while ink for writing on gla.ss 
for movie titles can be made from, Pow- 
dered India Ink, 1 part; Sodium Silicate, 
2 parts. 

DRAWINGS FROM PHOTOGRAPHS. 

Co over the desired lines with water- 
proof ink and then bleach the print white 
in: 

Bichloride of Mercury 1 oz. 


Water 6 oz. 

Alcohol 1 oz. 


Hydrochloric Acid 30 drops. 

Wash well in ninning water after the 
print has been bleached white. 

STRIPPING EMULSIONS FROM 
FaMS. 

Immerse the filrns or plates in Water, 
10 ounces; Formalin, J ounce, until the 
film has become quite hard. Then put in 
a solution of, water, 10 ounces, Sodium 
Carbonate, 2 ounces for about 5 minutes. 
Make up a weak Solution of Hydrochloric 
acid and immerse the negatives in this. 
Small bubbles, caused by carbon dioxide, 
form under the ernidsion and cause it to 
separate from the support. Run a sharp 
knife around the edge of the emulsion to 
help it along. Another method is to soak 
the negatives in a strong solution of sodium 
carbonate and hot water for about 10 
minutes. The emulsion will melt off quite 
freely after which the cleared support can 
be washed in clear hot w.atcr. 

PYRO STAINS ON FINGERS. 

Dip the fingers in a strong solution of 
clorinatcd lime and then rub the stains 
with a large crystal of citric acid. Alter- 
nately dip and rub the fingers until the 
stain is removed. Rinse with water. 

PYRO STAINS ON NEGATIVES. 

Tliese may be cl^ired in the following 


bath: 

Protosulphate of iron .... 3 oz. 

Alum 1 oz. 

Citric Acid 1 oz. 

Water 24 oz. 


The negatives may be cleared immedi- 
ately after removing from the hypo bath. 
Wash as usual. 

TRANSFERRING PHOTOS TO WATCH 
CASES AND DIALS. 

Flow the following solution over the 
photograph to be transferred: 

Ethyl Chloride or Sulphuric 


Ether 30 drops. 

Collodion 1 oz. 

Venice Turpentine 6 drops. 


(If the film does not turn white when 
working add more turpentine.) Let the 
photofjraph dry for 15 minutes and then 
paste it down on a piece of clean window 
glass with ordinary paste. Dry thoroughly, 
then nib over the back with the finger, 
from the center, outward, using plenty of 
cold water. When the paper is aU off, put 
the glass in hot water and the paper emul- 
sion on it will float off. Put it on a piece 
of ordinary paper cut to size, trim the pho- 
tograph and then put it back into the 
water with the paper. It will then float 
free. Cover the case or dial with a solu- 
tion of Acacia and stick the picture in the 
case or dial, using a silk handkerchief to 
smooth it into place, then dry. 

SATURATED SOLUTIONS. 

When mixed with warm water and al- 
lowed to cool, will sometimes crystallize 
out. Heavily charged solutions also tend 
to crystallize out. An ounce of ethyl alco- 
hol per quart of solution will prevent this 
but will not interiere with the efficiency 
of the solution. ^ 

PRINT DODGER. 

An efficient print dodger may be made 
from deep yellow, red or orange cellophane 
paper, torn to the desired shape. 

REPRODUCING INSECT WINGS IK 
COLOR. 

Carefully remove the wings, being care- 
ful not to damage the coloring and im- 
merse them in alcohol. Place them on a 
clean ferrotype tin in their correct rela- 
tionship, leaving space for the body which 
may be added later or a drawing made in’ 
the finislied print. 

Fix out some ordinary printing paper, 
(glossy preferably),! wash and diy. liien 
soak the paper in plain water and place it 
carefully over the wings and then roll 
down, using care it does not slip. Allow 
to dry on the tin and when it comes off an 
exact reproduction of the wings will b 
found on the paper. 
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ABRASION MARKS ON PHOTO- 
GRAPHS. 

Many of these mav be removed by us- 
ing a clean piece of cloth, wetted with 
alcohol and rubbed over the marks. Stub- 
born marks will often vield to a mild 
abrasive cleaner, e.g. Bon Ami. Rub the 
Bon Ami and alcohol together on the 
marks. A handful of cashing soda in 
warm water makes cleaning of emulsion 
from old negatives easy. Thermometer 
markings, etcncd in the glass, are hard to 
read after they have been used Tor some 
time. They may be renewed by rubbing 
In a paste of manganese dioxide and water- 
glass. Deep tinted nail polish will also 
serve thougn it will not last as long. The 
nail polish is also good for sealing around 
the ^ges of glass tx)und filters. 

FERROTYPE POLISH: 

Paraffin 10 grains 

(^arbon Tetrachloride. 1 oz. 

Apply in a well ventilated room. 

RETOUCHING VARNISH OR DOPE. 


Alcohol 

4 oz. 

Camphor 

... 1 oz. 

Sandarac 

f oz. 

Venice Turpentine . . 

.... 1 oz. 

Oil of Lavender 


Another formula cquall}^ good is: 

Turpentine 

3 oz. 

Rosin 

. 60 gr. 

Balsam Fir 

. 20 drops. 

Chloroform 

. 40 drops. 


STAINS ON FINGERS 


SoliUian A 

Sodium Fluoride 65 gr. 

Potassium Sulphate . . 16 gr. 
Water 1 oz. 


Solution B 

Zinc Chloride 18 ct. 

Hydrochloric acid .... 70 drops. 
Water 1 oz. 


Use equal quantities, to be mixed just 
before using. A mat surface may be put 
on glass by mixing enough gelatine in the 
above to make a thin solution, applying 
to the glass and allow'ing to stana a few 
days before; washing off. 


ACID BURNS. 

Wash off immediately with ordinary 
yellow soap or make a paste of sodium 
carbonate and any oil available. Apply to 
the burn. Plunging the hand or oumed 
part into some regular film or paper de- 
veloper will aid until better remeaies ar 
prepared. The sodium carbonate content 
of the solution helps to soothe the bum. 


ALKALI BURNS. 

Squeeze on some lemon juice or pat witl 
a wad of cotton soaked in vinegar. 

AMIDOL SOLUTIONS 

will keep longer if two drops of lacric aci 
is added to each ounce of the solution im- 
mediately after mixing. The acid will 
keep the solution for several days but 
must be added before oxidation has 
started. The developer will work some- 
what more slowly. 


may be removed by dipping them in: 


Water 16 oz. 

Sodium Sulphite 5 oz. 

Sulphuric Acid 40 drops. 


Use 1 ounce to 6 ounces of water. 

ETCHED LABELS ON GLASS 
BOTTLES 


WRITING ON CELLULOID OR GLASS. 

Mix up the following and store in brown 
bottles. Thicken the solution with some 
gum arable if it is to flow more slowly. 

Solution A 


Acetone 60 cf 

Tannic Acid 16 gL 


Makes a more permanent marking than 
paper labels w hicn have been covered with 
varnish. Lay the bottle on its side and 
cover an area larger than the desired label 
with a coating of paraffin or wax. Scrape 
the w'ax off, using a sharj) pen and out- 
line the title, just as though writing or 
pnnting it. Mix up the following, drop 
mto the parts where the wax has been re- 
moved and leave stand for at least 24 
hours. Wash off and the name of the 
label w'ill be found to be etched into the 


Solution B 


Acetone 60 cc. 

Ferric chloride 12 gr. 


NEGATIVE INTENSEFIER. 

Most intensifiers of negative emulsions 
require complete freedom from any hypo 
content in the emuLion. The following 
W’ill work well with a partially washeo 
negative although the best results are 
naturally secured with a well w'ashed one 
The intensification is permanent Keep 
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the solution in brown bottles. It may be 
used over and over until exhausted or 


used up. 

Iodide of Mercury 100 gr. 

Potassium iodide 100 gr. 

Hypo 100 gr. 

Water 12 os. 


TRANSFERRING PHOTOS TO WOOD, 
LEATHER, METAL OR GLASS. 

Use a transfer type of paper or one from 
which the emulsion can be stripped. First 
coat the paper with: 

Sugar 75 gr. 

Water 10 oz. 

Gelatine J oz. 

Soak the gelatine for 20-25 minutes and 
heat to dissolve. Use any good bond paper 
and coat with the above solution, cuying 
in a dust free place. The coating must be 
visible on the surface of the paper, If not, 
mvc a second coating. Then aoak the 


1 sheets in : 

Water 32 os. 

Chrome Alum 2 oi. 


Wash in plain water and dry. When dry, 
eoat the paper with the gelatine aolution 
twice more, drying it between each eoat. 
Take into the darlaoom and eoat or imii 
tize with the following: — 


Solution A 

Water 32 os. 

Silver nitrate 8 oz. 

Solution B 

Potassium bromide 10 gr. 

Water 8 oz. 

Gelatine, pure } oi. 


Use distilled water. Soak the gelatine 
26-^0 minutes. Heat Sol. A to 125 deg. F. 
then add and bring the combination 
to 125 deg. F. Work under a dim red light. 
Keep on the stove, maintaining a constant 
temi)erature of 130 deg. F. for 30 minutes. 
Do not niihc over 130 deg. F. After 30 
minutes add the following: 


Water 15 oz. 

Uranium Nitrate 4 oz. 

Copper chloride J oz. 

Potassium iodide 80 gr. 

Pure gelatine J oz. 


Soak this solution for 30 minutes while 
the first is being heated. Add the second 
^lution slowly to the first, after removing 
it from the heat. Stir constantly, filt^ out 
and pour into enameled trays and set on 
ice to cool quickly. 

When cooled cut the mixture up into 
amall pieces, put them into a muslin or 
canvas bag and twist the bag so that the 


pressure forces out the mixture in tiny 
shreds through the mesh of the cloth. 
Wash these shreds in five changes of cool 
distilled water. Then melt the entire mass 
until it can be poured into black bottles 
and then chill for 40-48 hours. This sen- 
sitizer is then ready for use. Be sure no 
metal eomes into contact at any time with 
this mixture. Unchipped enamel trays 
and utensils must be uiM as well as glaw 
stirring rods. 

When the sensitizer has been applied 
and dried the paper is ready for use. There 
are three coating on this paper, the first is 
merely a paper coating and the second one 
acts as the stripping layer, allowing the 
emulsion to be stripped from the paper. 
This intermediate layer will melt when the 
action of the heat strikes the back of the 
paper, thus leaving the emulsion carrying 
the picture free so that the paper backing 
may be stripped from it. (This paper, 
r^dy prepared for use by those having no 
time or equipment to prepare it themselves 
may be purchased under the name of 
“Lerotransfer Paper.”) 

Print the desired picture, either by con- 
tact or projection and develop in any 
formula used for bromide papers. Wash 
and fix in plain hypo — (1 part hypo to 4 

^Tts water). The hypo must not act as a 

ardener or be acid. The picture may be 
transferred from its paper backing to any 
surface, compacts, cigarette cases, leather 
billfolds, etc. 

The print is placed on the object and 
pressed down well so that the emulsion 
adheres to the surface. Then hold the 
object over a heater so that the heat 
strikes the back of the photograph. In 
about 15-20 seconds the intermediate 
layer of gelatine will melt so much that 
the paper can be stripped off easily, leav- 
ing the emulsion on tne object. Coat with 
a waterproof varnish after it has thor- 
oughly dried. 

EXCESSIVELY CONTRASTY NEGA- 
TIVES 

can be made to give good prints on the 
softest paper without blocking up by ex- 
posing normally and soaking in the follow- 
ing for three minutes before developing: 


Potassium bichromate . . 1 oz. 

Water to make 10 oz. 

Ammonia water, 

stronger, (880) 1 drachm. 


Use 00-100 droM of this solution to 10 
ounces of water. Rinse in plain water for 
a couple of minutes and then develop the 
print as usual. The variation of the 
strength of this bath will make the paper 
fit very hai^ negatives of varying scale' 
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OUTDATED OR FOGGED PAPIR 

may be made usable by soakinc, in the 
following for about a minute, in the dark- 
room under tbe regular aafelight: 
Potassium permanga- 


nate 6 gi*- 

Sulphuric acid 28 mkiinia. 

Water 48 os. 

After soaking transfer the paper to: 

Sodium sulphite 24 gr. 

Water 1 os. 


Soak for 1 minute and then, without 
rinsing, hang up by one comer to diy, in 
the dark. The paper may be used at any 
time after it is dry. It will require 2-d 
times the regular exposure. 

Estimating distances for focussing pur- 
poses is often necessary when no means of 
measuring is available. Knowing your 
own height, estimate how many times you 
could lie down between the camera posi- 
tion and the subject. This is easier than 
to estimate the footage and is quite accu- 
rate enough for most purposes. 

TONED PRINTS 

may be made by means of oil colors. Give 
the print a coat of turpentine, wipe off the 
excess and then with a snuill'wad of cotton 
rub over the entire print with the desired 
color. When the color has been spread 
evenly clean out the highlights and small 
areas with small wads of cotton, dipped 
in carbon tetrachloride. I^'or very small 
areas u.sc toothpicks having a bit of 
)ointed cotton on the end. Allow to dry 
or several days. If the color of the entire 
print is too deep willing it with clean wads 
of cotton will reduce the intensity of the 
colors. Do this before cleaning out the 
small areas. 

Diamond dyes may be used for tinting 
prints. Cream or buff paper may also be 
made from regular white photoCTaphic 
paper by soaking in filtered out cold coffee 
or tea until the desired color is reached. 
This may be done either before or after 
printing, preferably after. 

OLD TEST STRIPS 

having the name of the paper and the de- 
veloper used are useful for testing out ton- 
ing formulas; also for comparison with 


prints Mng toned in order to tell how far 
the toning has proceeded. When compar- 
ing this way be sure to wet the black and 
white print so that the wet surface will 

§ ive a more accurate impression of the 
epth of the print. 

FnTERS. 

White light is composed of three pri- 
mary colors, blended in equal proportions. 
These primary colors are ; Rea, Green and 
Blue. Objects have color because they 
absorb some of the component colors of 
the light falling on them and reflect other 
colors, thus, appearing to be of the color 
component of the light reflected by them. 
Any good book on the theory of light will 
go more deeply into the subject than can 
be done here. However, in ordinary black 
and white photography, the colors of the 
objects in the scene or set-up photo- 
f^phed, are translated into tones, rang- 
ing from very light to very dark greys, 
llie colors have very definite visual brignt- 
nesses or lumino.sities but, as yet, no pho- 
tograpliic einulsion will translate these 
color-luminosities correctly; that is, into a 
shade of grey tone which accurately repre- 
sents such a color. (Characteristics of 
photographic emulsions are more fully ex- 
jdaiiied in the section on ^'Desensitizing^'.) 
Correction of these emulsion failings can 
l)e secured by means of transparent medi- 
ums, either of colored gelatine sheets, 
gelatine mounted between glass or colorea 
glass, these being called "filters." 

Such filters, made in rruiriy, various 
colors, are designed to absorb, either par- 
tially or almost completely, eertaiu of the 
colors existing in a scene, thus rendering 
those colors as a darker tone than they 
normally would ap}>eaT in the finished 
print, if such a filter had not been iLstxl. 
By contrast, colors which are f)f the same 
color as the filter, appear to be lighter than 
they normally would appear. Since light 
and color are electro-magnetic wavee 
lengths of varying frequencies, filters ar- 
actually wave-length traps; the color of 
the filter determining which of the wave- 
lengths are transmitted and which are 
absorbed. The approximate reflection 
coefficient of the primary color bands, as 
far as visual brillianee is eoncemed are: 


Blue band: Violet; 4000-4500 AU wave-length— reflwJts 4 to 8 iiercent. 

(visible violet) 

Blue; 4500-5000 AU wave-length— reflects 10-12 t>ercent. 

Green band: Green; 50(X)-5600 AU wave-length — reflects 15-30 percent. 

Yellow; 5600-5900 AU wave-length— reflects 60-80 percent. 

Red band: Orange; 5900-6400 AU wave-length— reflects 55-65 percent. 

Red; 6400-7200 AU wave-length— reflects 30-60 percent. 

Note — ^Wave-length measurements are in Angstrom Units, (AU), equal to one tsc^ 
millionth of a millimetre; Millicrons or one-milliKth of a millimetre; Microns or 
1 /1000th of a millimetre. 
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The faoioTs are approximate since conditions of use are so variable. The Eastman 
(Wratt^) filters are used as a guide; however, filters made by other companies can be 
closely approximated bv observation and test. To list the filters of other manufacturers, 
equally as reliable, would require too much space. Tlie color effects are also approximate. 


WraiUn Filter 

Filter Color 

Factor 

Darkens 

Lightens 

No Affect 

No. 6. (Kl). Light YeUow 

No. 7. (KID Light YeUow 
No. 3. (Aero 1) Light YeUow 

i} 

u 

Violet 

Violet-blue 

Ultra-Violet 

Green, YeUow Light Blue 
Orange, Red Blue-green 

No. 8. (K2) YeUow 

Kodak Color, 

(No. 4) YeUow 

No. 6. (Aero 2) YeUow 

2 

U 

2 

Ultra-Violet 

Violet-blue 

Green, Yellow Blue-green 

Orange, Red 

No. 9. (K3) 

No. 15. (G) 
CK3 

Deep YeUow 

Deep Yellow 
Deep YeUow 

2 

3 

2 

Ultra-Violet 
Violet, Blue 

YeUow, Orange Green 

Red 

No. 11. (XI) 

Light green 

4 

Ultra-Violet, 
Violet, Blue, 
Deep Red 

YeUow, Green Orange 

Light red 

No. 13. (X2) 

Green 

Use on 
Type C 
film-Tung. 

Violet, Blue, 
Red 

Green 

Some YeUows 

No. 68. (B) 
(One of a Tri- 
color set) 

Green 

6 

Violet, Blue, 
Red 

Green 

Some YeUows 

No. 61. (N) 
(One of a Tri- 
color set) 

Green 

7 

Violet, Blue, 
Red 

Green 


No. 38 

Light Blue- 
green 

3 

Orange, Red 

Blue, Green 

Violet, YeUow 

No. 44a 

Dark Blue- 
green 

15 

Yellow, 
Orange, Red 

Blue, Green 

Violet 

No. 49. (C4) 

(One of a Tri- 
color set) 

Blue 


YeUow, 

Orange, 

Red, Green 

Blue 

Violet 

No. 47. (C6) 

(One of a Tri- 
color set) 

Blue 

5 

Green, 

YeUow, 

Red 

Blue 

Violet 

No. 35. (D) 

Purple 


Green, Violet, Red 

YeUow, Orange 

Blue 

No. 31. 

Magenta 


Green, Yellow Blue, Orange, 
Red 

Violet 

No. 50. (L) 

Blue 

24 

Green, YeUow, Blue 

Red 

Yiolet 

No. 23. (E) 

No. 22. (E2) 

Light Red 
Light Red 

5 

Violet, Blue 
Green, YeUow 

Orange, Red 
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WraJtUn FiUer 

Filter Color 

Factor 

Darkens Lightens 

No Affect 

No. 25. (A) 
(One of a Tri- 
color set) 

No. 26. 

Bed 

Bed 

7 

Violet, Blue, Red 

Green, Yellow 

Orange 

No. 29. (F; 

(One of a Tri- 
color set) 

Deep Red 

15 

Ultra-violet, Red 
Blue-green 

Green, Yellow 


No. 88. 

Very Deep Red 


Infra-red 



The reflection cocfllcients are only ap- 
proximate since it is impossible to give an 
accurate description of any particular 
color. It is also well known that various 
persons see colors dilTerently on many 
occasions. 

FILTER FACTORS. 

The filter factor is the exposure increase 
necessary when using a filter, over the ex- 
posure that would be given without a fil- 
ter. Since filters absorb or cut out some of 
the light that would normally go into 
making a correct exi) 08 urc such an increase 
is necessary. This exposure factor will 
vary with different filters, the type of 
emulsion used, the type of light used, 
(daylight or artificial) and the time of day. 
Factors given when buying a filter are 
Standards from which one can deviate. A 
smaller factor or shorter exposure through 
a filter will emphasize the filter effect 
while a longer than standard exposure or 
a larger filter factor will result in a lessen- 
ing of the filter effect. Unknown factors 
san be determined by experiment : making 
a series of various exposures through the 
filter, using an easily duplicated set-up 
having the three primary colors and two 
or three mixtures of those colors in it. In- 
clude a grey scale and print all the result- 
ing negatives so that the tones of the grey 
scale match in each print. Observation of 
the resulting grey tones, corresponding to 
the original colors will show' the results of 
underexposure and over-exposure as w'ell 
as the correct, standard factor for that 
particular filter. 

Filters may be made from such trans- 
parent mediums such as colored gelatine, 
cellophane and glass. Homemade filters 
are not the best for really good results, 
those manufactured by companies having 
high standards of quality are dependable. 
The glass used for cemented filters as well 
as that used for all-glass filters must be 
optically correct or flat” in order to main- 
tain the fine qualities of the lenses over 


which they are used. Cheap, or homemade 
filters often possess characteristics which 
destroy those qualities, at least to some 
degree. 

Filters, of any type, require the same 
care as a fine lens. They must be kept dry, 
away from excessive heat or cold, out of 
the direct rays of the sun, except tor very 
sliort periods of time, and cleaned as care- 
fully as a lens, using soft lens tissue. 

The following table rives some of the 
chief characteristics of photographic filters 
as far as their effect on colors are con- 
cerned. The film assumed is of a medium 
speed, normal panchromatic emulsion, 
(commonly classed as a ‘'B” type) and the 
factors are for daylight use. 

CONTROL PROCESSES. 

There are methods of producing photo- 
raphic prints, the varying techniques of 
andling these methods permitting more 
control than is generally possible by means 
of straight printing or enlarging tech- 
niques. P^limination or addition of objects 
in the scene, alteration of tonal values, 
accenting of desired portions or subjects 
can be done. While there are a large num- 
ber of these control processes existent, 
each having its own adherents, they break 
down into about three basic or major 
methods; the Paper Negative; Bromoil 
and Carbon Processes. The latter two, in 
conjunction with the Gum-Bichromate 
Process fall into what is generally known 
as the “Pigment Processes.” 

PAPER NEGATIVES. 

There are a few simple steps in this con- 
trol method; 1st, the making of a print, 
either by contact or projection, of the sizq 
desired in the finished print. (Negatives 
smaller than the finished print size are 
projected in the enlarger.) Corrective 
work, with ])encils, crayon and/or chalk, 
as well as chemical reduction of dense 
areas, is done on this paper positive, (usu- 
ally called a “diapositive”). This diaposi- 
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live is on very light-weight paper, en- 
abling, after completion of the corrections, 
a print to l)e made by contact on another 
light-weight paper. This resulting second 
print is now a negative on paper and some 
corrective work may also be done on this. 
The final print is made from this paper 
riegative, the selection of the final paper 
usually being one of a so-called “artistic"' 
surface tJiat will fit the type of subject 
matter. 

The use of intermediate positive and 
negative made on paper, naturally results 
in a finished print showing a certain 
amount of the paper texture or grain. Two 
major methods of making ])aper negative 
prints are in general one emphasizing 
the paper grain so as to add to the final 
effect and one method minimizing this 
grain. The jiaper negative process is espe- 
cially suitable for brojid (*ffeets, pictures 
in which delicati', minute detail is rela- 
tively unimportant. It is also one of the 
oasitist of the control methods. The dif- 
ference in the grain quality is simply a 
matter of manipulation. The ordinary 
method, (giving the most grain) is de- 
scribed first. '^Phe methods of working 
and formulas used, are the same for either 
the grainy or .subdued grain methods. The 
only difference is in the position of the 
emulsion side of the paper during the 
various stejis. 

Any enlarger may be used, any good 
Quality negative is suitable. The negative 
^ould preferably be somewhat on the thin 
side, possessing good detail in both shad- 
ows and highlights as well as a generous 
scale of tone. It is inserted into the en- 
larger in the regular way and an exposure 
made on very thin or light-weight enlarg- 
ing paper, held in the easel as when mak- 
ing a straight enlargement. The paper 
should be of the long-scale or “soft"’ type 
since the paper negative process gains 
contrast. Exposure of the diapositive 
should Ixi rather full and development 
kept short. The result should a very 
soft print, having no really brilliant whites 
or deep blacks, having soft gradations of 
tone. Dark areas may now be worked on, 
lightening them up with the regular print 
r^ucer solutions. A quick reducer is an 
adaption of the “Farmers,” a few crystals 
of potassium ferricyanide in a weak solu- 
tion of ordinary hypo and water. The re- 
ducer should be slow in action since too 
rapid a reduction will result hi hard, sharp 
edges instead of soft blended ones. Work 
is done on the wet print, frequent rinsing 
with water being done while tne reduction 
work is used. This enables observation of 
the progress of reduction. When tl*e de- 
siren changes have been made in-so-far as 


lightening UD ams are eonesniea the 
print is fe e d and then work is done on 
both the back and front of the print with 
soft lead pencils. Spots and mechanical 
errors are removed and areas that are too 
light are darkened by means of graphite 
or chalk. All this work is done by means 
of transmitted light, the diapositive being 
supported on a sheet of gisas and having a 
strong, evenly diffusM light passing 
through it. Other lights in the room should 
be extinguished, it is necessary to judge 
the progress of the work by the trans- 
mitted light only. 

There are no sp^ial formulas for devel- 
oping this diapositive, the regular paper 
developer to wliich one is accustomed is 
all right, except that it can be diluted more 
than would generally be normal in order 
to maintain the necessary softness in the 
diaTKisitive. 

When the alterations and handwork 
have been completed on the diapositive it 
is then ready for printing, by contact, on 
another piece of the same type of paper. 
(It is easy to remember that whatever is 
lightened or darkened in the diapositive 
will lie correspondingly lightened or dark- 
ened in the finished print. The papier 
negative is made and developed in the 
same ty|H! of developer as th(^ diapositive. 
This paper negative shouhl also l)c some- 
what on the soft side, full exi>osurc and 
short develofiinent aiding in tnis. When 
dry, additional handwork is done on back 
or front or l>oth, until tones are altered or 
objects eliminate to suit. It must be re- 
membered that, unlike the diapositive, 
any are^as lightened in the negative will he 
darkened in the finished print. From the 
completed negative, a final print is made, 
by contact, on the cliown paper, this paper 
being handled as when making a print 
from a regular negative. The paper dia- 
IKwitive and the paper ne^tive may be 
oiled or made transparent in order to re- 
duce printing times which, of necessity, 
will be longer than when printing from a 
film negative. Contrary to belief, this 
transparentiiing emphasizes the paper 
gnun more than if it is not used. It is to 
be noticed that the various mediums, nega- 
tives and positives, are printing with the 
emulsion side to emulsion side in each step. 

The following will make paper transpar- 
ent : — 

1. Alcohol, 6 ounces; Castor Oil, 1 ounce. 

2. Paraffin, 4 ounces: linseed oil, 1 ounce. 
Use at 176 deg. F. and after immersion dry 
the print between blotting paper. 

3. Mineral oil, (white), 5 parts; Alcohol, 
1 part. 

4. Rub in white vaseline on the wrong side 
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of the prints using a clean rag. Allow to 
stand for boom tiiM. 

In using any solutions to transparentize 
paper care must be taken that the medium 
usra for this purpose does not stain the 
paper used for the next step. 

If diilicultv is ex(M>rienoed in having ex- 
posures too long or paper grain is toe ob- 
jectionable a reipilar, soft gradation him 
emulsion may be used for the diapositive. 
There is a limitation to the ease with which 
control work may be done on this film 

S )sitivo, in the hands of the less expert. 

owever, the use of a film positive has 
advantages over the paper positive in 
uiany respects. 

If less (laper gniii appearance is desired 
in the finished print the intermediate steps 
are as follows. Make the first diapositive 
with the back of the paper uppermost, that 
is, print or enlarge through the paper stock 
itself. After the work on this diapositive is 
completed (lieing done as previously men- 
tioned), the paper negative is also made 
with the back of the ))af>er against the 
emulsion side of the diafxisitive. Thus the 
grain of the paper in et\ch case will cancel 
out the grain of the other and this methexi 
gives the least grain. Intermediate grain 
is secured by making only the diafxisitive 
through the back ot the i)aper, reversing 
the negative in the carrier in order to bring 
the objects right side to. 

BROMOIL. 

This process is based on the theory that 
a geltaine-coated paper will accept or repel 
a greasy ink in proportion or ratio to the 
amount of water in the paper. An ordi- 
nary bromide print is made and bleached 
out so that the visible image of the regular 
print Reappearing, leaves an image in 
gelatine. Tne bleached bromide print is 
6 < 3 aked with water and blotted off. Oil pig- 
ment of any desired color is applied via a 
brush and where parts of the print hold a 
large quantity of water, in the lighter 
or highlight areas, the ink is repelled. The 
deeper kmes and the shadows hold pro- 
gressively le.sser quantities water and 
therefore accept the oily ink in proportion 
to the exact quantities. Basically, oil pig- 
ment processes are built on the old saving 
that ‘^Oil and Water do not mix.” Much 
control can be exercised, modifications of 
tones of objects [are possible; a bromoii 
print has a peculiar, ricn quality of its own 
and sueh a print is as permanent as an oil 
paintuig since the silver imags has been re- 
placed with one of oil pigtnent. 

The original bromiao must be well ex- 
posed and fully developed, lieing brilli^t 
anil having a' long scale of tones. The 


emulsion should be of the unhardeoed kind 
for the best results. When making prints 
for broinoiling it is best to specuy that 
when ordering the paper. Most paper 
emulsions are hardcnecl m the manufac- 
ture, to prevent damage from ordinary 
handling ami thi.s hardening causes trouble 
in the inking process. 

(Some workers prefer an original print 
that is slightly on the soft side, a bit under- 
exposed v'ith a grey looking image. Dif- 
ferent techniques or working methods de- 
termine the quality ot the original print.) 

Amidol IS usually used as the print de- 
veloper, being generally considere<l as the 
best print developer for tJiis process. 
While most any good Amidol formula will 
serve the following are suggested as hav- 
ing been tried and found extiemely satis- 
factory. 

BROMIDE PRINT DEVELOPER 

for Bromoils 

Sodium Sulphite 1 oz. 

Pota.ssium Fkornide, 

10*;^ sol. . . 32 drops. 

Amidol . . . 80 gr. 

W ater to m.ik(' . . 32 oz. 

Develop at 68 deg. until print has 
jiroper depth. 

BROMOa DEVELOPER. 

This is an equally good alternate devel- 
oper. tis(‘ at 68 (leg. F. 

Water . . . 40 oz. 

Sodium Sulphite 450 gr. 

Amidol 70 gr. 

Sodium Hisul])hjte . . 68 gr. 

Pota.s.siurn Bromide . 12 14 gr. 

BROMOIL DEVELOPER. 

Anot ucr good formula T Tse at 68 deg. F. 


Sodium Sulphite, anhydrous J oz. 
Potas-sium Bromide, 10% sol.. 25 drops. 
Amidol . ... . . f>2 gr. 

W’ater to make . . 24 oz. 


In all the above ca.ses mix the eliemicals 
in the ord(’r given I se the developer for 
only one liatch of prints, it will not keep 
more than a few hours. 

After devolojimeiit the usual Acetic Acid 
rinse and stnj>-bath may be ii.sed. lender 
no conditions must a haniening bath be 
employed, either as a hardening bath alone 
or mixed w'ith the hypo or fixing bath. 
The fixing bath must be of the pl.iiu hypo- 
water type, containing no hardening 
agents. Since the inking depencls upon 
the gelatine lx*ing proport lona tel v tanned 
or hardened anv general, over-all harden- 
ing action wouhl make it dif!icult, if not 
iok the print. 
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The following is a good fixing batb: 

Water 64 oz. 

Hypo 14 oz. 

Fix for at least 15 minutes. Keep prints 
moving about for complete fixation. Then 
wash for 1 J or two hours in running water. 
(Too stroM a hypo solution may cause 
blisters.) The print may then either be 
dried as usual or may be worked on while 
wet. 

The next step is that of bleaching and 
selectively tanning. The bleach differs 
from that commonly used for toning proc- 
esses as it contains chemicals which exert 
a hardening action on gelatine. The shad- 
ows are hardened the most and as the 
tones become progressively lighter the 
tanning action is selectively less. The 
theory is that hardened gelatine will refuse 
to take up water, in ratio to the amount 
of hardening. The lighter tones, accepting 
a greater Quantity of water thereby have 
greater ink-repelling powers while the 
deep shadows, having little or no water 
content will accept larger quantities of the 
peasy ink. There are several different 
hardening formulas, in each case the tan- 
ning agent and bleach being a combined 
elution. Some formulas keep the bleach- 
ing agent and the tanning agents separate 
until one is ready to use the bath, when 
they are combined. 


Solution A ^ 

Cupric chloride 300gr. 

Sodium chloride, (salt) . 5 oz. 

Hydrochloric acid 8 drops. 

Water to make 20 oz. 

Solution B 

Potassium bichromate . . 100 gr. 
Water to make 20 oz. 


For use take 1 part of each and add 2 
parts of water. (Quantity sufficient to 
cover the prints.) 

BROMOIL BLEACHER. 

This is another, equally as good, 


formula. 

Copper Sulphate .... 10% sol 1 oz. 

Potassium bromide. . 10% sol J oz. 

Chromic acid 1 % sol. ... i oz. 

• Water 10 oz. 

BROMOn. BLEACHER. 

Copper Sulphate 4 oz. 

Potassium Dromiclc 4 oz. 

Potassium bichromate . 100 gr. 

Sulphuric Acid 75 drops. 

Water to make 48 oz. 


As a general rule, distilled water is best 
for making up the bromoil bleach. Water 


that is too hard will cause trouble, espe- 
cially with such chemicals as chromic acid. 

Allow the prints to bleach until the 
faintest image remains and then wash 
thoroughly to remove all traces of the yel- 
low bleaching color. The inking may be 
done after washing the print or they may 
be dried and put away for future use. 
Some workers feel that this intermediate 
drying improves the quality of the finished 
bromoil. Since, after bleaching, *the print 
still contains all of its orinnal silver, it 
could be, if desired, redeveloped again to 
its original state. The bleached print, 
after a good washing, is usually fixea in a 
weak hypo solution to prevent any future 
discoloration. About 5 ounces of plain 
hypo crystals to 40 ounces of water makes 
this intermediate bath, it should be rather 
weak compared to other regular hypo 
solutions. This dissolves out the silver, 
leaving the plain gelatine. Washing after 
fixing IS necessary. 

Care must be taken in all the steps of 
making a print for bromoil purposes, 
Blisters, creases or cracks are fatal to good 
results. The prints should be dried by 
hanging them up by one corner after care- 
fully wiping off excess moisture. 

After the bleached, tanned print is dried 
it is then ready for tlie inking. The prints 
should first be soaked in plain water at 
about 65 deg. F. Some workei*s soak only 
until the print is limp, say about 5 or 6 
minutes. Others soak for much longer 
periods of time, often several hours. The 
soaking period will depend upon whether 
hard or soft inks are used, the harder the 
ink, the less w'ater there should be in tho 
prints. A soft ink requires a longer soak*' 
ing. Experience will enable one to judge 
the amount of soaking necessary for one' 
own particular working conditions. 

After soaking the print is ready for ink- 
ing, this inking to be done with special 
brushes made for this purpose. Photo 
ilealcrs catalogs list many such bnishes, 
in various price ranges. It does not pay 
to skimp by getting a cheap brush, th 
more expensive are the better. 

T{ie print must be kept in a moist condi- 
tion while inking. Using a piece of plate 
glass slightly larger than the print will 
suffice and if the print dries too quickly a 
piece of wetted blotting paper, tne same 
size as the print, w’ill keep it moist. A 
small piece of glass is used as a palette, a 
bit of the ink put on it and then taken up 
by the brush. In putting the ink on the 
print have the bevel edge of the brush 
level with the print surface and apply the 
ink by hopping” the brush. It is gener- 
ally good practice to go over the entire 
print lightly at first, before making any 
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modifications. This helps prevent the 
water in the print from evaporating. Then 
various parts of the print are worked on^ 
toning down areas by applying a heavier 
load of ink^ lightening up other areas by 
using less ink. Very small areas of the 
print may be modified, turning the brush 
this and that way and using eitl\er a 
hopping or a pressing method. The flop- 
ping takes up more ink from the parts that 
are too dark while a pushing motion or 
pressure results in a heavier deposit of the 
ink. The inks are available in practically 
any desired colors and different ones may 
be blended to secure a third or color not 
available. Care must be taken that the 
print does not become too dry while ink- 
ing. If it does dry too much it may be 
floated on the soaking water for about 5 
minutes, any drops of water being blotted 
from the surface of the print. Do not leave 
pieces of the blotter on the print surface 
and be careful not to smudge the ink al- 


ready on the print. Some workers keep 
the emulsion wet and soft by using a small 
quantity of (glycerine in the soaking water. 
The proportion is 1 ounce of glycerine to 
24 ounces of water. 

Bromoil transfers can be made, trans- 
ferring the freshly inked print to another 
paper support. This is done by placing the 
inked pnnt in contact with the paper and 
using a special transfer press, together 
with placing the sandwich of the original 

E rint and the transfer paper between 
lotting paper and supportea on a rather 
rigid base, as a piece of 3-ply board. 

The transfer paper must be slightly 
damp and after passing through the rollers 
of the press the two papers are stripped 
apart. It will be found that the inked 
image has left the original print and has 
been transferred to the new paper sup- 
port. Books on Bromoil Processes explain 
the transfer process more fully than can 
be done here. 



REFERENCE DICTIONARY OP PHOTOGRAPHIC CHEMICALS 
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Acetic Acid. — A volatile liquid, having a strong odor of vinegar.- When con- 
centrated (glacial) is corrosive. It is a solvent for gelatin, celluloid, and pyroxy- 
line, and when used as a constituent of photographic baths, must therefore be present 
only in a very small proportion. Usually as a 28 per cent solution. This is made from 
glacial acid by mixing three parts of acid with eight parts of water. Used to acidify 
fixing and toning baths. Keep in a glass stoppered bottle. 

Acetone. — A colorless inflammable liquid, has an odor of ether. It is soluble 
In all proportions in water, alcohol, and ether. It Is an excellent solvent for fats, 
resins, and celluloid. Used in conjunction with amyl acetate to make negative 
varnishes. A solution of collodion in acetone used as a varnish gives a matte surface. 

Albumen. — The dried white of eggs. An exceedingly complex organic com- 
pound of carbon and hydrogfcn, oxygen, nitrogen, and sulphur. Swells in cold water 
and dissolves to form a thick solution. It is used in the preparation of albumcnizcd 
paper as a substratum in process work and for sensitizing zinc plates in photo 
etching. 

Alums, Potassium, Potassium Chrome, and Ammonium. — All soluble in cold 
and hot water. Used in fixing baths as a hardener and clearer to prevent stains. 
Chrome alum is the most efficient. Also used in some toners. 

AmidoL — One of a group of isomeric compounds, five of which are developers. 
Supplied as a powder, varying in color from white to dark grey. Keeps well in 
powder form if kept dry, but in solution deteriorates rapidly. Never mix more 
than is to be used at once as it quickly turns to a dark brown liquid which stains 
the hands and prints. Gives nice black tones when used as a developer. Used in 
tropical developers. 

Ammonia. — A water-like licpiid of ymngent smell. Used in emulsion making, 
and in pyro developer for making warm toned lantern slides. Used in the fixing 
bath for platinum printing. Also very good for stripping the emulsion from old 
plates and films. 

Ammonium Bichromate. — Grange red crystals, similar to potassium bichromate. 
Used in making halftones on zinc and copper as a sensitizer for albumen or fish glue. 

Ammonium Bromide. — Cnarse white powder or crystals, very soluble. Used 
as restrainer in developers and as an ingredient in bromide emulsions. 

Ammonium Carbonate. — (^me.s io white lumps that arc soluble in water. Used 
in pyro and other developers for making Avarmcr tones. Should not be dissolved in 
hot water. 

Ammonium Chloride. — This is sal ammoniac, a white crystalline powder, very 
soluble and somewhat hygroscopic. Used in preparing chloride emulsions, salting 
printing papers, and with bichloride of mercury for making bleaching baths. Used 
in fixing and toning baths for chloride papers. 

Ammonium Citrate. — Needle crystals, deliquescent, soluble in water and alcohol. 
Used as a restrainer in pyro developer, and us a developer for chloride emulsion 
plates. Used also in blue print work. A 10 per cent solution makes a good clearing 
bath for a pyro stained negative. 

Ammonium Iodide. — White crystalline salt. Hygroscopic, very soluble in water 
and very unstable. Used for speeding up emulsions and making iodized collodion. 
There is a slight use as a salting solution for papers. 
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Ammonium Nitrate.— Transparent white crystals, very soluble in water. Used 
in the old time magnesium flash powders, as it gives less smoke. Retards the action 
of pyro in developers. Used in the gum etch in the bromoil lithography process. 

Ammonium Oxalate. — Colorless crystals, soluble in water, used to replace 
potassium oxalate in ferrous oxalate developer. Sometimes used in preparing plati* 
num papers. 

Ammonium Persulphate. — White crystalline powder, soluble in water, uncer- 
tain in its action if impure. Used as a flattening reducer to give less contrast for 
negatives, as it reduces the denser portions without effecting the shadow details. 

Ammonium Phosphate. — Soluble in water. Used for fireproofing fabrics and 
wood. Used also in emulsion making and toning. 

Ammonium Sulphide. — Colorless liquid. Has the odor characteristic of rotten 
eggs- Used in the sulphide process of toning and for mercurial intensification. 

Ammonium Sulphoc3ranide. — Colorless, clear crystals, very soluble in water, so 
deliquescent that they must be kept in an airtight bottle. Us^ in gold toning and 
in developing over-exposed prints. 

Amyl Acetate. — Colorless oily liquid smells like bananas, hence nickname *ff>anana 
oil.” Solvent for celluloid and pyroxyline. Used in cold varnishes and as medium 
for mixing bronze powders. 

Asphaltum. — black, gassy substance with a tarry odor, soluble in benzole and 
turpentine. It is light sensitive and is used in photo-mechanical processes and as 
a resist in etching zinc and copper plates. 

Barium Bromide. — Comes also as barium chloride and barium iodide, all 
soluble in water and all very poisonous. These barium salts are all used in emulsioiii 
especially the bromide which gives greater contrast. 

Barium Sulphate. — Called •‘Mountain Snow*.” Poisonous. Used in making imi 
tatlon opal glass and for coating photographic papers before sensitizing. 

Benzene. — Must not be confused with benzole, or gasoline. Used as solvent fa.' 
waxes, resins, rubber, etc., and for cleaning purposes. Inflammable. 

Benzoic Acid. — ^White crystalline needles. Used as a preserver in emulsions 
and in toning baths. 

Bleaching Powder. — Commercial term for chloride of lime, a mixture of cal- 
cium bypochloride and other calcium compounds. Used to extract hypo from prints, 
and as a good clearing agent for stained negatives and prints. Very soluble In 
water. 

Borax. — Sodium borate. Used in gold toning baths, and as a mild alkali In fine 
grain developers, and in developers for platinum papers. Acts as a restrainer with 
some developers. 

Cadmium Bromide. — White crystals, soluble in water, a double cadmium and 
ammonium salt. Used in collodion emulsions. 

Calcium Chloride.- Used as a desiccator in storing sensitive materials in tropi- 
cal climates, and also in «.he sulphide process of sepia toning. 

Caramel. — Colder, brown, g^mmy substance obtained by heating sugar over a 
fire. Used as a non-halation backing for plates. 

Carbolic AciA— Colorless needle crystals. Soluble in water. Volatfly poiwn- 
ous and will bum skin. Used as powerful preservative in emulsions, mountmg 
pastes, and gelatine solutions. 

Canada Bal8am.T-Clear yellow or greenish yellow syrup fluid. InMluble In 
water but soluble in alcohol. Used for cementing glass, for preparing varnishes, and 
for making photoprints transparent for use as negatives. 
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Caustic Potash, Potassium Hydroxide. — ^Whitc sticks, soapy to the touch, solu- 
ble in water, powerful alkali that neutralizes acids. Used as an accelerator in 
developers, and for getting warm tone lantern slides and plates. Must be used weak 
or it will frill the emulsions. Used with warm or hot water for stripping negatives 
or old plates. 

Caustic Soda, Sodium Hydroxide. — Comes in white stick like the potash and 
Is similar in action and has about the same strength in solution. 

Cellulose. — A material from which paper, pyroxyline, celluloid, and the flexible 
transparent films are made. All motion picture films and professional films are 
made from cellulose. It is a natural constituent of all fibers and woody plant stems. 

French Chalk. — A very fine white or greyish powder used for polishing glass 
surfaces, upon which photographic prints are to be squeegeed for glazing. 

Citric Acid. — Clear crystals or powder, unstable in solution with water, decom- 
posing in contact with air into acetic and carbonic acid. Used as the acid constitu- 
ent of clearing or acid fixing baths, and as a preservative for developers and 
emulsions. Can be substituted for acetic acid in some formulas. 

Chloroform (Trichloromethane). — A colorless heavy mobile liquid, only slighty 
soluble in water, entirely soluble in alcohol. Dissolves fats and resins, and is used 
for making encaustic pastes for photoprints. 

Chrome Alum. — See Alums. 

Copper Chloride. — Green-blue crystals, poisonous. Used in negative reduc- 
tion, and also in emulsions for contrast. Also used in toners and carbon sensitizers. 

Copper Sulphate (Blue Vitriol). — Comes in large blue crystals or greenish 
white powder. Poisonous, Used for toning and bleaching, and for intensification 
in process printing. 

Sensitizing Dyes.— These dyes are used to increase the emulsion’s sensitivity to 
different colors of liglit. The use of these dyes determines the amount of ortho- 
chromatism or panchromatism of the emulsion. The commonest are: Eosin, ery- 
throsine, cyanin, diocyanin, ethyl red, rose bengal rhodamine, pincyanol, and 
pinachrome. 

Ferric Ammonium Citrate. — A light sensitive salt. Comes in brown pearl crys- 
tals or in the form of green scales. The latter is more sensitive to light and Is 
preferable for photographic use. Deliquescent. 

Ferric Chloride. (Iron Perchloride). — Yellow red opaque mass or lumps. De- 
liquescent. Used to reduce overexposed negatives, in blue and green toning baths, 
and for etching copper plates in photo-engraving. 

Ferric Oxalate (Iron Sesqui oxalate). — Comes either in dark greenish scales or 
in brown crystals. Extremely light sensitive. The manufacture of this chemical Is 
difficult and it has been practically withdrawn from the chemical catalogues. It Is 
very unstable, and will not keep under any conditions. Was used In old time 
methods of photography but has been displaced by silver bromide and chloride. It 
is soluble in water. 

Ferric Sulphate. — Emerald green crystals. Soluble in water. Used as a 
reducer. 

Ferrous Ammonium Sulphate. — Clear green crystals. More stable than ferrous 
sulphate and has displaced it in many uses. Used in ferrous oxalate developer. 

Formalin. — (40 pfer cent solution of Formaldehyde). Poison. Bad for throat 
and eyes. Has a very strong tanning action on gelatin and is much used in hard- 
eners, especially for tropical developers. 

Gallic Acid.— Yellowish brown crystals. Used as a developer with tannic acid 
in ferro-gallfc proceaa to obtain strong blacks and also in photo-lithographic 
processes. 
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GclAtillA, A complex colloid compound. Comes in sheets, threads, or in granu- 
lar form. Forms the backbone of all photographic emulsions as it is used to carry 
the silver salts in suspension. Without gelatine, photography would be retarded 
almost a century to approximately 1840. 

Glycin. — Glistening white powder. Slightly soluble in water. Used with sodium 
sulphite solutions, is non-staining and is used in tank developers. 

Glycenne."“Hcavy odorless clear liquid. Used as a preserver in pyro devel- 
opers and as a restrainer in ferrous oxalate developer. Keeps films from becoming 
dry and brittle. Prevents too rapid drying and is used in formalin hardening baths 
to prevent cracking the films. 

Gold Chloride. — Made by dissolving metallic gold in nitric acid and evaporating 
the acid. Soluble in water. Used in gold toning of prints giving many various and 
beautiful tones ranging from purple through red to intense black. Comes in 16 
grain sealed tubes. The entire 15 grains should be dissolved at once and made into a 
stock solution. Keep away from strong light. * 

Hydrazin. — ^Thls Is sometimes added to bromide emulsions to give wide latitude 
in exposing without danger of reversal of image. 

Hydrochloric Acid (Muriatic Acid). — Colorless fuming liquid that is very poi- 
sonous and corrosive. Consist of 37 per cent hydrochloric acid dissolved in water. 
Used to add to emulsions for gathering speed and in toning baths to acidity. 

Hydroflouric Acid. — A fuming liquid, extremely corrosive and very dangerous 
to handle. Combines noisily with water and should be stored in lead, rubber, or 
waxed vessels. Dissolves all silicates. Used for dissolving glass in some stripping 
processes and In etching glass to matte the surface. 

Hydroquinone. — Common name of a widely used developing agent, should be 
used at a temperature not lower than 65^ F. as its action as a developing agent 
ceases at 40* F. Gives extreme contrast. 

Hypo (Sodium Thiosulphate). — This salt is actually sodium thiosulphate though 
popularly called sodium hyposulphite. Comes in large clear crystals, known as pea 
crystals, and also as a granulated white powder. Its essential use, as a fixing agent, 
depends upon its solvent action on unreduced silver halides, 100 parts of a 20 per cent 
solution being able to dissolve nearly 6 parts of silver bromide. This solution has 
a slight power of attacking metallic silver and for this reason prolonged immersion 
of negatives or prints may lead to a slight reduction. 

Iodide (Potassium Iodide). —Used in wet collodion process and in process work 
cutting lines on half tone negatives, and used in emulsions to give additional speed. 
Must be dissolved in water before iodine will dissolve. Used also with bichloride of 
mercury to tone pictures orange color. 

Iodine. — Blue gray scales, volatile, poisonous. Very hard to dissolve in plain 
water but dissolves easily in a solution of iodide. Used as a bleach and reducer 
and to remove silver stains from the hands. See Stains on the Hands. 

Lead Acetate. — Coarse white crystals soluble in water and very poisonous. 
Used in combined toning and fixing baths, for certain kinds of papers. 

Lead Nitrate. — Small white crystals, soluble in water. Used for its power to 
give great contrast in process line work. 

Manganese Dioxide. — Heavy black powder. Used in flashlight powder and 
as a raw material from which to prepare oxygen. 

Magnesium Sulphate (Epsom Salts). — Small colorless prismatic crystals, solu- 
ble in water. Used in developers as a hardener. 

Mercuric Chloride (Bichloride). — Extremely poisonous, soluble in water. Used 
as a bleach and as an intensifler. 

Mercury (Quic^ilver). — Silvery metal, liquid at all ordinary temperatures. 
Forms mercuric chloride with hyditx^oric acid. Has little use save as an indicator 
in thermometers. 
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Metol. — A trade name for an ordinary developing agent. Also known or sold 
under the name of: Pictol, Elon, Rodol, Satrapol, etc. Comes in fine white needle 
crystals, soluble in water. Nearly always used in conjunction with hydroquinone 
as a developer. 

Nitric Acid. — A heavy, yellow, or colorless liouid, mixes in water, very corrosive, 
extremely poisonous, used as a preservative for hypo in silver baths for wet collo- 
dion, and for etching zinc plates in the photomechanical processes. 

Oxalic Acid. — Colorless and odorless crystals soluble in water, extremely poi- 
sonous. Used as a preservative in pyro solutions, and in platinum process. Very 
efficient stain remover, but is not used much because of the necessity of a thorough 
washing to remove the acid. Precipitates metallic gold from solutions containing 
gold salts. 

Paramidophenol. — ^The base from which several developing agents are made. 
Chief among these being metol (elon, pictol, rhodol, satrapol). 

Phosphoric Acid. — A colorless thin syrupy liquid. Mixes freely with water, 
used for platinum solutions and also gold solutions to acidify. Used also in making 
zinc line and half-tone cuts. 

PinacryptoL — Green, or yellow dye compounds that have the power to render 
a silver emulsion comparatively insensible to light without destroying the latent 
image. Used as a desenitizer for films enabling them to be developed in an orange 
light. More efficient than phenosaf ranine, odorless, and does not stain. 

Potassium Cyanide. — ^White amorphous cakes, very deliquescent, extremely 
poisonous, and dangerous to handle. Soluble in water, slightly so in alcohol. Used 
in the last century as a fixer, but now hypo has displaced it for this purpose and is 
not so dangerous to the user. 

Potassium Ferricyanide (Red prussiate). — Bright red crystals, soluble in water. 
Poisonous. Widely used in bleachers, especially for the sulphide process of sepiaing, 
and also in blue prints, and blue toning baths. 

Potassium Ferrocyanide (Yellow Prussiate). — ^Yellow crystals, soluble in water, 
very poisonous. Must not be confused with the ferricyanide. Used in some toning 
bath^. 

Potassium Ferrous Oxalate. — ^Thc active developing agent in iron development. 

Potassium Iodide. — Small colorless crystals, VS. in water; SS. alcohol and 
ether. Uses: emulsion making, reducing fog and increasing contrast; in mercuric- 
iodide intensiflers ; wet collodion process, and to prevent abrasion marks in gaslight 
paper development. 

Potassium Metabisulphite. — ^Transparent needle crystals or crystalline powder, 
soluble in cold water. An acid salt used in preparing acid fixing baths, and as a 
preservative in place of sodium sulphite with developers especially pyro and hydro- 
quinone. 

Potassium Nitrate. — Prismatic transparent crystals. VS. in water. Uses: in 
platinum printing; the preparation of pyroxyline and as an energetic oxidizer In 
flash powders. 

Potassium Oxalate. — Used in ferrous oxalate developer and platinotype process. 
Poison. 

Potassium Permanganate. — Purple black needle crystals of metallic lustre. 
Soluble in water, sulphuric and acetic acids, alcohol. Powerful oxidizing agent. 
Uses: as negative intensiher (neutral solution); reducer (acid solution); stain re- 
mover and bleacher in redevelopment and reversal processes; hypo eliminator and 
test for hypo. 

Quinolin Yellow. — An acid dye known as dne yellow, said to remove the pink 
stain resulting from mordanting with rhodamin B in making color transparencies. 



DICTIONARY OF PHOTOGRAPHIC CHEMICALS 849 


ReBins.~Llght-sensitlvc. A condensation product of furfurol, acetone and con- 
centrated sodium hydroxide) diluted with benzme, gives a solution or synthetic resin 
which is insolubilized by light action) which is employed in photomechanical 
processes. 

Resorcin.— White prismatic crystals) VS. in water. Used in emulsion making. 

Rodiiml. — Trade name of a concentrated solution of para-amidophenol chloro* 
hydrate giving, when diluted with water, a serviceable developer for plates, films and 
papers. Unal (powder form), citol, paranol, and activol are similar preparations. 

Salicylic Acid. — White needle-like crystals or powder; slightly soluble in cold 
water; VS, in hot water, alcohol. Use: preservative in emulsions and mountants. 

Silver.— A white, comparatively soft metal; forms a large variety of light- 
sensitive salts employed as the bases of the sensitive material used in photography. 

Silver Ammonia-nitrate. — Colorless needles. Very soluble in water and alcohol. 
Use: in emulsions and sensitizing plain papers. 

Silver Bromide. — A light-yellowish powder, insoluble in water, alcohol, soluble 
in excess of potassium bromide, cyanide, alkaline “hyposulphites.” Alone or with 
iodide and chloride it forms the sensitive salt in modern emulsions. 

Silver Carbonate. — A yellowish granular powder; insoluble in water, alcohol; 
soluble in potassium cyanide, ammonia and sodium hyposulphite. Used in emulsion 
making. 

Silver Chloride. — Insoluble in water, alcohol; soluble in ammonia, “hyposul- 
phites.*’ The principal light-sensitive salt used in p.o.p. and d.o.p. emulsions. 

Silver Chromate. — A red, amorphous powder soluble in ammonia and sodium 
“hyposulphite.” Used in p.o.p. emulsions to add contrast. 

Silver Citrate. — ^Whitc powder, soluble in ammonia, potassium cyanide and 
fodlum “hyposulphite.” Use: in citrate p.o.p. and chloride d.o.p. emulsions. 

Silver Cyanide. — A white flocculent powder formed by the addition of potas- 
sium cyanide to silver nitrate. Very poisonous. Used: in Monckhoven’s intensifier. 

Silver Iodide. — A white or yellowish crystalline powder. Insoluble in water, 
alcohol, soluble in potassium cyanide, iodide, chloride, and hypo. Uses: in wet col- 
lodion process and preparing gelatin emulsions. 

Silver Nitrate. — Poison. Colorless, flat crystals, very soluble in water. The 
most important of silver salts used in photography; emulsion making; intensifica- 
tion, etc. In process work for etching steel — with nitric acid. 

Silver Phosphate. — Heavy yellow powder, soluble in ammonia, organic acids 
and hypo. Usea in print-out and chloride d.o.p. emulsions to secure a long scale 
of gradation. 

Silver Sulphide. — A brownish-black compound, insoluble in *vater, alcohol and 
ammonia, but soluble w'ith decomposition in nitric acid. It is supposed to form the 
brown or sepia image of sulphide-toned bromide prints, and its presence in the 
silver halide grain is said to be the predominant cause of speed in gelation-bromide 
emulsions. 

Silver Tartrate. — A fine, white powder, very soluble in water, soluble in am- 
monia and nitric acid. Use; in making printout emulsions. 

Sodium Biscarbonate. — Fine, wdiite powder, very soluble in water. Used, in 
gold toning baths. 

Sodium Bichromate. — Bed, crystalline fragments; deliquescent very soluble 
in water. Use: replaces potassium and ammonium salts in carbon printing, etc. 

Sodium Borate. — (See Borax). 

Sodium Carbonate. — Three forms of sodium carbonate are sold for photo- 
graphic use, comes ii) clear, glassy crystals or coarse white powder. Very soluble in 
water, glycerine. The principal alkali or accelerator used in development. 
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Sodium Hyphosulphite. — (See Hypo). 

Sodium Nitrite. — Not to be confused with sodium nitrate. White opaque sticks 
or colorless crystals. Very soluble in water, slightly soluble in alcohol. Use: in pre- 
paring photometer test papers and the diazotype process. 

Sodium Oxalate. — ^White crystalline powder. Poisonous. Slightly soluble in 
water. Use: in platinotype process. 

Sodium Silicate. — Synthetic soda water glass. White or bluish gray lumps, or 
a syrupy yellow liquid. Use: in colotypy, as a substratum. 

Sodium Sulphite. — ^Transparent white crystals or powder; efflorescent, keep In 
well stoppered bottles, very soluble in water, slightly soluble in alcohol. Use: pre- 
servative in developing solutions; active energizer in amidol development; in fixing 
baths; blackener in negative intensification. 

Sodium Tratrate. — White crystals, soluble in water. Uses in p.o.p. emulsions. 

Starch. — White amorphous powder which by boiling with water gives a semi* 
transparent paste. Use: sizing photographic papers and in mountants. 

Strontium Bromide. — Strontium chloride, strontium iodide, soluble in water. 

Strontium Bromide. — Strontium chloride, strontium iodide. Soluble in water, 
alcohol. Use: in collodion and gelatine-chloride emulsions to increase contrast. 

Sulphuric Acid. — A heavy, oily colorless liquid. Poison and very corrosive. 
Miscible in all proportions with water (add the acid in small quantities to the water, 
never add water to acid). Use: pre^rvatlve of pyro solutions; in acid fixing baths 
and bleaching solutions. 

Sulphurous Acid. — A 6 per cent aqueous solution of the gas SO, sulphurous 
anhydride. Suffocating, irritating odor and fumes. Unstable in solution. Use: 
preservative in developers, pyro, etc. and acidifier of fixing baths. 

Tannin. — Not a true acid. Lustrous, yellow amorphous powder; very soluble 
in water, alcohol. Use: dry collodion process, and in etching solution in collotype 
process. 

Tartaric Acid.— Colorless, transparent crystals, soluble in water, alcohol. Use: 
as preservative for sensitized paper and in emulsions. 

Thiocarbamide. — White prismatic crystals, very soluble in alcohol, soluble in 
water. Uses: gives color in lantern slides by development; removes dichroic fog and 
stains in negatives: with eikonogen tends to reversal of negative. 

Uranium Chloride. — Poisonous. Deliquescent greenish-yellow plates, soluble In 
water, alcohol. Use: sensitizer for plain papers, and chloride emulsions to increase 
contrast. 

Vanadium Chloride. — Poisonous. Dark-gpreen, syrupy mass. Soluble in water, 
alcohol. Use; toning bromide prints green: various dye processes. 

Zinc. — The salts of zinc, bromide, chloride and iodide are used in collodion 
emulsions. 

Zinc, Hyposulphite of. — According to a U.S. patent (1927) the addition of a 
solution of hyposulphite of zinc to old fixing solutions offers a simple method of 
recovering silver wastes or residues. 

Zinc Oxide. — The chief ingredient in white pigments used in letouchlng photo- 
graphs for reproduction. 
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PlMtks may be defined as materials 
which voMy be shaped by means of ap- 

J died pressure into desired shapes and 
.orms. The temperatures at which these 
materials are thus formed may vary in 
the different processes and with different 
compositions and thus m'c have two gen- 
eral classes of plastics, namely: cold- 
molded and hot-molded, dependent on 
whether the die which is used to form the 
plastic composition is kept at room tem- 
perature or whether it goes through a 
cycle of heating and cooling, or heated to 
a definite temperature. Some of the 
plastics have the property of hardening 
when subjected to heat and pressure and 
forming infusible bodies which can no 
longer be melted, these are termed ther- 
mosetting, while thermoplastic composi- 
tions which are usually formed during a 
cycle of heating and cooling do not be- 
come infusible and may be subsequently 
fused or reformed on the application of 
heat. Cold-molded compositions cured 
by heat on removal from the dies are 
more heat-resistant. The process of 
manufacturing plastic compositions are 
many and variea. Generally plastics arc 
made up of two components, a filler and 
a binder. The binder has the property 
of cementing together the filler which 
consists of the bulk of the composition, 
lowers the price and in many cases ren- 
ders the composition harder, tougher, 
more elastic or stronger. Materials used 
as binders consist of a large variety of 
inorganic and organic substances such as 
cements, bituminous products, resins 
both natural and synthetic, gums, cellu- 
lose esters and ethers, proteinous com- 
pounds with or without such substances 
as oils, waxes, solvents, plasticizers and 
lubricants to give the desired properties 
of elasticity, toughness, strengtn and 
heat resistance as may be demanded by 
the particular plastic which is com- 
pounded and also to improve the mold- 
ing process. Among the fillers are such 
substances as cotton flock, wood flour, 
asbestos fibre, clay, silica, mica and 
other mineral fillers together with pig- 
ments to give the mass the desired color. 

A composition suitable for plastic 
molding must be so compounded that an 
Intimate and homogeneous mixture of the 
filler and binder is obtained. To this 
end various types of machines are used, 
•uch as kneading and dough mixing ma- 
chines, rubber rolls, powder mixers to 
effect the thorough conglomeration of 
the binder and filler which is obtained 


cither in the form of a powder or sheets 
or cake form. These are usually ground 
in suitable grinders or disintegrators and 
screened to obtain graded powders or 
else cut up in small preforms to be fed 
to the die. In many cases the powder ia 
fed to a preforming press which gives 
off simple geometrical fonns which may 
after be used to feed in the die to obtain 
the final article. 

Plastics are usually subdivided into 
classes with reference to the nature of 
the binder employed.- — 

Compositions from Proteins, — ^Pro- 
teinous compounds such as blood albu- 
men, gelatin, glue, casein, beer yeast, 
sea weeds and egg albumen arc used 
quite frequently in the compositions to 
act as binders for sawdust, asbestos, talc, 
chalk and vegetable fibres. These com- 
positions in many cases are hardened by 
immersing a formaldehyde bath and 
then drying. 

I. ‘“ 25 parts of sawdust are mixed with 
160 parts of chalk and to it added 46 
parts of gelatin and 10 parts of glue 
))reviously dissolved in water; the ma- 
terial is mixed in water and molded. 
Colors may be added. 

II. — A cornposilion from blood albu- 
men may i>e made i^y dissolving 100 
parts of dessicated blood albumen in 
150-200 parts of water, 6 V 2 parts of am- 
monium hydroxide specific gravity 0.90 
and 16 parts jiaraforni. The blood al- 
bumen is covered with water, allowed to 
stand about 2 hours, the mixture stirred, 
the ammonium hydroxide added and then 
the para form a little at a time keeping 
stirring rontmually. TIic mass will 
thicken but on continued working it 
will become fluid again. It can then be 
mixed with a filler such as sawdust and 
pressed in a cold die. 

III. — A composition from casein may 
be made by preparing a solution of 10 
parts of casein in 90 parts of water, to 
winch has been added 2 parts of limey 
to the casein solution is added the de- 
sired filler in accordance with the arti- 
cles being produced, cork, wood flour or 
marble tfust, until a wet powder is ob- 
tained. This is pressed at a temperature 
of 140® F. and the molded object dried. 

IV. — A composition for dolls or toys 
may be made from 20 parts glue, 4 parts 
paper pulp and 76 parts whiting. The 
material is mixed, molded cold and dried. 
The glue is first dissolved in water and 
then mixed with the fillers to obtain a 
dry but still plastic powder. 
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V. — Ernolith is a composition made 
from beer yeast treated with formalde- 
hyde mixed with a filler and pressed in 
a hot mold at ISO"* F. 

VI. — A composition for dolPs heads is 
made by dissolving 8 parts of glue and 
1 part gum arable in 13 parts of water 
at about 200° F. To this is added 12 
parts paper pulp and the mass is stirred 
rapidly. Whiting is then added to give a 
mass dense enough to be molded. The 
objects are then allowed to dry in the air 
and finally at a gentle heat after which 
the surface may be impregnated with 
oil, resins, waxes, and lacquered. 

Plastic Masses from Bitumens, Oils 
and Resins. — These products are mainly 
used in the manufacture of heat-resistant 
compositions, electrical insulation and 
battery boxes. 

I. — A hard rubber substitute is made 
by melting 35 parts of Trinidad asphalt 
with an equal amount of stearine pitch. 
To this is added 4 parts of powdered 
sulfur and the material is heated for 2 
hours at a temperature of 840° P. to 
rulcanize. 

IT. — A composition for electrical in- 
sulation is made by dissolving 2 parts of 
pitch from coal-tar distillation in 1 part 
of heavy coal-tar naphtha and mixing 
with equal parts of asbestos fibres to 
give a plastic powder which is molded 
under pressure into, the desired forms 
and afterwards hardened by baking for 
24 hours at 400° F. 

HI. — A composition for battery boxes 
may be made by melting 100 parts of 
gilsonite with 10 parts of montan wax, 
sufficient wood flour and cotton flock 
may be added to give a pasty mass 
which is pressed while hot in cold dies 
to give the desired article. 

IV. — A composition suitable for cold- 
molding may be made by mixing 10 
parts of linseed oil with 10 parts of pe- 
troleum asphalt, 0 ])arts rosin and 74 
parts filler such as fine asbestos fibres. 
The materials arc mixed in a kneading 
machine to give a powdery conglomerate 
which is afterwards pressed in a closed 
die under heavy pressure. The articles 
are then baked to harden. 

V. — A mixture of 6 parts pitch, 3 
parts rosin, 1 jiart castor oil and V 2 part 
clay is used to seal bottles. 

VI. — An excellent mass is obtained by 
melting togetlier 40 parts pitch, 2 parts 
wax, 18 parts shellac, 10 parts carbon 
black and 30 parts ochre. The mass is 


powdered by mixing in a powder mixer. 
The whole is melted at 250-260° F. and 
while hot pressed into desired shape in a 
cold die. 

Plastic Masses from Synthetic Res* 
ins. — Phenolic-formaldehyde condensa-* 
tion products may be made by reacting 1 
molecular weight of phenol with 1 mole- 
cular weight of formaldehyde in the 
presence of a catalyst. Such a resin may 
be prepared by mixing 50 parts of phenol 
with 30-60 parts of 40 per cent formalde* 
hyde and adding 2-8 parts of ammonia 
water 15 per cent strength. The ma- 
terial is gently heated with steam in a 
jacketed kettle until a solid is obtained 
which is very friable and still fusible. 
The resin is then poured off in shallow 
trays and continued heating in an oven, 
preferably under vacuum until it no 
longer fuses but is still elastic when hot. 
At this stage the resin is pulverized and 
incorporated in the various ways with 
wood flour or asbestos and pigments to 
give a powder which after being worked 
on the rolls is ground and then ready for 
molding in a hot die into the required 
shapes. 

Plastics from Inorganic Materials. — 
I. — Sodium silicate (waterglass) may be 
used to bind wood flour or other fillers 
which may then be molded under pres- 
sure to obtain hard objects. 

II. — A composition suitable for mold- 
ing into various shapes may be made by 
mixing 20 parts lime with 40 parts of 
fine silica and 40 parts of asbestos fibres, 
setting into a plastic dry powder which 
may be molded under pressure. The 
mass is then hardened by subjecting to 
the action of steam in an autoclave at 
125 pounds pressure. 

III. — Another formula calls for 50 
parts Portland cement. 20 parts asbestos 
fibres, 10 parts water, 10 parts pigment. 
The materials are thoroughly mixed, 
molded and then coated with a solution 
of gum arable to give a gloss. 

IV. — Artificial stones may be made by 
mixing Portland cement with asbestos 
fibres and adding vegetable fibres. 

V. — A magnesia cement composition 
is made by mixing thoroughly 72 parts 
of freshly calcined magnesite with 22 
parts Epsom salt, and 5 parts of lead 
acetate. The whole is mixed dry and 
water added to give a plastic p'^wder 
which may be molded under pressure to 
give the object desired. 
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Laminated Plastics. — These consist of 
layers of paper or cloth, which are im- 
pregnated with a solution of a synthetic 
resin, pressed and heat-cured in large 
hot platen presses. The material is a 
tough, strong board, which finds exten- 
sive use in construction work, and in the 
manufacture of various items. Lately, 
great use has been made of this material 
in the construction of aeroplanes. Sheets 
of paper or cloth are first coated by 
means of coating machines with a solu- 
tion of phenolic resin in alcohol, and then 
dried to evaporate off the alcohol. Slieets 
of this material are piled one upon the 
other to a height determined by the 
thickness of the finished board desired. 
They are then subjected to simultaneous 
pressure and heat, between the hot platens 
of a hydraulic press. The resin fuses 
together and sets, thus giving a tough, 
hard, board. In the case of urea-formal- 
dehyde resins, a water solution or dis- 
persion of the resin in water is used 
instead of the alcoholic solution. With 
these resins, beautiful translucent and 
decorative effects may be obtained. The 
impregnated sheets or cloth may be rolled 
on a heated mandrel, and at the same 
time, pressure applied to obtain rods or 
tubes. The laminated material made 
from canvas is very tough, strong and 
durable and used in the construction of 
silent gears. It has also been employed 
in the manufacture of aeroplane pro- 
pellers. Wood veneers may be used to 
form plywood, or so put together to ob- 
tain various decorative effects. The 
outer layers, may consist of special 
veneers on a core of laminated paper, 
thus giving a strong and more durable 
veneer than formally made. These are 
used extensively for furniture and build- 
ing material. 

Machining Laminated Plastics. — This 
material may be subjected to the same 
machining operations, used in working 
soft metals. The tools must be kept 
sharp, and a speed of 1500 to 2000 revo- 
lutions per minute is generally used. 
Band and circular saws may be em- 
ployed. In turning rods or tubes, the 
same precautions are to be used as those 
involved when turning cast iron, how- 
ever, the speed should be about 25% 
higher and the tools ground to a diamond 
pmnt with plenty of clearance. Carboloy 
tools are recommended. In drilling, high 
carbon steel drills are used with no 


lubricant. The material may be tapped 
the same as metals. It may be polisned 
by rubbing with pumice stone cloth and 
finished with oiL 

Cast Plastics. — The phenolic as well 
as the urea-formaldehyde resins may be 
cast into simple geometrical forms or 
dies and hardened into a material that 
can be machined, cut, and engraved into 
beautiful decorative articles. According 
to a patented method, a phenolic resin 
suitable for casting, may be prepared br 
mixing one part of pure phenol, with 
two and a half parts oy weight of 80% 
formaldehyde, and adding caustic soda, 
in the form of a 20% aqueous solution, 
to the extent of 3 parts of caustic soda 
to 100 parts by weight of the phenol- 
formaldehyde mixture. The chemicals 
used, should be of the highest purity, 
and the receptacles employed, should be 
made from glass, nickel or stainless steel, 
in order to obtain clear, uncolored resin. 
The mixture is heated for 2 to 4 hours 
at a temperature ranging from 140 to 
170 degrees Fahrenheit, and the excess 
water removed by means of vacuum. 
Six parts by weight of lactic acid to 
neutralize the caustic soda, and about 
15 parts of glycerine are then added to 
each 100 parts by weight of the resin 
mixture. The vacuum is continued with 
low heat, in order to completely remove 
the water formed in the reaction. This 
last operation is continued until a sample 
of the resin congeals on cooling. The 
resin is then ready to be poured into 
the appropriate dies and kept at about 
175 degrees Fahrenheit, until hardened. 
This takes from 2 to 6 days depending 
on the size of the cast article. Lately 
this curing period has been shortened by 
the addition of small quantities of hydro- 
chloric acid to the resin. Using pure 
chemicals, and non-staining equipment in 
which to carry on the reaction, the re- 
sulting resin is water-white. It may be 
colored with dyes, or pigments and 
worked into beautiful effects resembling 
ivory, onyx, pearl or precious stones. 
The molds are usually constructed of 
lead, although glass may be used, and 
in the casting of intricate articles, rubber 
molds are employed. 

Rubber Molds. — A formula for com- 
pounding rubber, for the construction of 
molds to be used in casting plastics or 
synthetic resins Is as follows: Latex con- 
taining about 75% solids, is stabilized by 
adaing 10% of a solution consisting of 10 
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parts of acid casein in 00 parts of water 
to which has been added V/z part of 
concentrated ammonia water. The latex 
solution and the casein solution are well 
mixed, in a mixing machine, or with any 
similar device sucm as an egg beater. To 
this a mixture of the following is added: 

S% Zinc Oxide 

2% Powdered Sulfur 
Rubber accelerator 

Fillers to the extent of 10% may be 
added and generally these consist of 
China clay, whiting or soapstone. The 
resulting mixture should be thin enough, 
to be sprayed through a common insect 
sprayer or easily brushed. If too thick, 
it may be thinned with water containing 
the proper amount of ammonia water. 

To construct the mold, the model 
should be perfectly smooth, if not, it may 
be coated with shellac or similar materiaj 
to obtain a smooth surface. It is then 
sprayed with the rubber solution; the 
ftrst coat is always applied in this man- 
ner so as to get a smooth impression. 
The subsequent coats may be applied 
with a brush, if desirable. Each coat 
should be allowed to dry perfectly before 
the next one is applied. Enough rubber 
is applied to build up a substantiaUy 
strong envelope, usually from Iff to 20 
coats. Any undercut in the model should 
be filled in with modellina clay or plaste- 
line, this in order that the rubber mold 
or envelope may be slipped ofi the model. 
Before doing this however, the line of 
separation should be determined, and a 
cast of clay or plaster of Paris built 
around the model and rubber to act as 
a support. The supporting plaster mold 
Is then separated and the rubber slipped 
off the article, and the entire mold re- 
assembled so as to be suitable for the 
pouring of the resin. The hardening is 
done in a similar manner as when using 
lead dies, only that a lower temperature 
must be used so as not to destroy the 
rubber mold. In the casting of phenolic 
resins in rubber molds, the resin con- 
taining an accelerator should be used, 
so as to make a lower hardening temper- 
ature possible. 

If achinlnf Cast Plaatict.— -The same 
operations may be used as in the produc- 
tion of metals. The material is usually 
machined dried, except when too much 


heat is generated to cause aiscoloration. 
The tools are sharpened the same as for 
machining soft metals with plenty of 
clearance and preferably a negative rake. 
Light cuts at high spe^, about 200 feet 
per minute should be used. To cool, 
use soluble oils. The material may be 
machined with abrasives such as carbo- 
rundum or corundum wheels, using water 
to cool the work. Belt or disc grinders 
as in the working of wood, may also be 
employed. 

Polishing may be done on a buffing 
lathe, using soft muslin discs, about one 
foot in diameter, and running at a speed 
of 1750 revolutions per minute. Ihe ma- 
terial is first rubbed with a mixture of 
grade 00 pumice and water, applied to 
both the work and the wheel, quite fre- 
quently. The articles are then washed 
free of pumice. This operation is called 
ashing. Finally, the work Is rubbed on 
a similar wheel, using a buffing compound 
until a high polish is obtained. Buffing 
compounds usually consist of mixtures 
of, waites dissolved in turpentine, or 
stearic acid emulsified with triethanola- 
mine, together with a large percentage of 
fillers such as whiting, tripoli, or diato- 
maceous earth. 

Tumbling. — Small articles are usually 
polished by tumbling. This consists In 
revolving the plastic articles in wooden 
barrels at a speed of from 80 to 40 revo- 
lutions per minute, together with wooden 
shoe pegs and a polishing compound. In 
case the articles are rough, they may be 
first revolved in the wooden barrel to- 
gether with powdered pumice and water. 
After cleaning by washing on a screen 
tray, they arc transferred back to the 
tumbling barrel together with hardwood 
sawdust wet with either water or kero- 
sene. When thoroughly cleaned, they are 
dumped, sifted again free of sawdust, 
and given the final tumbling with shoe 
pegs impregnated with a waxy polishing 
compound. 

The polishing compound may be made 
by dissolving one half pound of carnauba 
wax in a quart of hot turpentine, and 
adding thereto one o*. of whiting. The 
compound is added while still hot to the 
pegs in the tumbling barrel, and rotated 
until they arc fully covered or saturated. 
The plastic articles arc then added to 
the tumbling barrel and revolved until 
the e'esired polish Is obtained. 
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TYPES OP PLASTICS: 

Acrybtes.— They are the esters, usually the methyl or ethyl of acrylic or metha< 
crylic acids. They are colorless, highly transparent, elastic and thermoplastic bodies. 
The methyl-methacrylate is used os a substitute for glass in aeroplanes and airships 
and in the manufacture of optical instruments. It may be molded into objects by 
compression, injection, extrusion or casting. 

Alkyds. — Usually they arc the reaction products of glycerine and phthalic acid, 
and modified by the addition of fatty acids of drying oils, such as linseed, soybean 
and tung, or by natural resins such as rosin. A large number of modifications arc 
possible and the resins arc valuable for varnishes and lacquers, but have been little 
used for molding. 

Bitumens, — They consist usually of mixtures of different asphalts, pitches or 
other bituminous products, modified with the addition of oils, plasticizers or natural 
resins, such as East India or Dammar. They contain large amounts of mineral fillers 
such as fine asbestos fibers, and they are produced in the form of a powder suitable 
for compression molding. Bituminous molding powders are generally cold-molded 
and subsequently baked to give highly heat-resistant bodies suitable, chiefly for elec- 
trical insulators. 


Cellulose Acetate. — It is the acetic acid ester of cellulose, similar to the nitrate 
or pyroxylin, but practically non-flammable. Beside being transparent, it may be pro- 
duced in various colors and decorative effects. It is thermoplastic and is prepared 
in a powder form suitable for molding by compression, injection or extrusion. 

Cellulose Nitrate. — The nitric acid ester of cellulose, commonly known as pyrox- 
ylin. Like the acetate it is thermoplastic and may be obtained in various colors and 
effects. It is produced in the form of sheets and rods which may be shaped in hot 
dies into various objects. Unlike the acetate it docs not come in the form of powder 
or granules suitable for the various molding processes. 

Coumarone. — A synthetic resin derived from coal-tar naphtha. It cannot be 
produced water-white but has a yellowish cast and darkens on aging. The largest 
use for this resin is in compounding varnishes and asphalt floor tiles, although It may 
be used in cold-molding compo.sitions. 

Ethyl Cellulose.— The ethyl ether of cellulose; comparatively new. It may be 
formed into rods, tubes, or sheets by extrusion, or molded by injection or compression. 
It is thermoplastics and comes in water-white and various bright colors. Wide use 
is made of it in lacquers and coatings. 


Phenolics. These are the most important and produced In the largest amounts. 

They are produced from the reaction of phenol and formaldehyde or their homologs 
and derivatives. When mixed with fillers, principally wood flour, they mav be molded 
by compression in a heated die, to form strong, durable and resistant objects. They 
are usually dark in color, black or brown and are thermosetting. The cl^r resin 
resemble rosin in appearance, and with special precautions may be prepared water^* 
white and later colored to produce beautiful effects. It is then suitable for casting. 
The resin is extensively used in the production of varnishes and lacquers and lami- 
nated products. , a * U 

Proteins.— The most important of this class is casein. Recent attempts have 
been made to utilize the protein derived from soya beans. Other materials M tWs 
nature, such as glue and blood albumen have found limited use In plastics. Casein 

m 
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Is almost exclusively formed by extrusion into rods or sheets* and in these forms 
utilised to produce objects by machining in various ways. It may be obtained in 
white and transparent colors; in beautiful shades and effects* such as pearl, onyx* 
ivory, or imitation horn. The material is neither thermosetting nor thermoplastic 
but is hardened chemically by means of formaldehyde. It is also extruded into fibers 
as a substitute for wool. 

Shellac. — Usually employed for phonograph records when compounded with 
fine mineral fillers. It is thermoplastic and may be molded by compression. 

Stsrrol. — Clear water-white resin derived from ethyl benzene. It may be colored 
Into varions’ shades, is thermoplastic and is molded bv injection* compression or ex- 
trusion. it is the leading material as far as electrical properties are concerned. 

.k. 

Urea.— »cxj to the phenolic this is the most important plastic. While generally 
used for the same applications as the phenolics it has the advantage of being obtain- 
able in white translucent shades and delicate colors which do not darken or fade on 
aging. It is thermosetting and is molded by compression in heated dies. The resin 
like the phenolic finds wide use in lacquers, coatings and laminated products. 

Vinyl. — The polymerized products from vinyl chloride or acetate, or mixtures 
of the two. The resins may be colored in delicate bright shades, they are thermo- 
plastic and molded by compression, extrusion or injection. Large use is made of 
these resins in the coating of cans for food purposes. 


CLASSIFICATION OF PLASTICS: 

Thermoplastics. — Materials which are rigid at ordinary temperatures, and soften 
when subjected to heat so that they may be shaped by applied pressure. No change 
In the nature of the material takes place when heated. 

Thermosetting. — Plastics which when subjected to heat, set permanently, and 
may be formed by pressure into bodies which cannot be softened by further applica- 
tion of heat. They are molded by compression in a heated die, the latter usually, 
being kept at a high temperature throughout the entire process of molding. In mold- 
ing thermoplastics oit the other hand, the die goes through a cycle of heating and 
cooling. 

Chemically Hardened. — Plastics like casein, which are formed while in soft 
plastic condition or are machined into bodies while in said condition and are subse- 
quently tr^ted with a chemical hardening agent, which renders them tough and hard. 

METHODS OF MOLDING: 

Compression. — The method of forming articles by compressing plastic materials 
usually in the form of powder, in a die under very heavy pressure. The presses may 
be mechanical or hydraulic; or a combination of the two. In hot-molding the die is 
usually heated to a high temperature, while in cold-molding the dies are maintained 
at room temperature. 

Injection. — Thi.s consists of fabricating objects by squirting a plastic material, 
which has been rendered fluid by means of heat, into a cold die. it is parallel to 
die-casting. Several highly developed machines for this work are available. So far 
it is only applicable to thermoplastic materials. 

Extrusion. — The method of producing rods, tubes and sheets by the continuous 
feeding of powdered plastic materials into a screw press and forcing it through a 
nozzle containing an orifice or die. Generally, all thermoplastic materials may be so 
formed, when the proper temperature is used. 

Catting. — The method of forming plastic materials by pouring the liquid plastic 
into a die, and subsequently hardening by heat or otherwise. 



USEFUL INFORMATION CONCERNING PLASTICS 867 


Cellulose Plastics. — ^This term signifies 
those plastics which are derived from cel- 
lulose which b available in the form of 
cotton, cotton linters or wood pulp. Cel- 
lulose plastics fall into two toge classes, 
namely those derived by treating the cel- 
lulose with an acid and chemicafly known 
as salts of cellulose; and those derived by 
alkylation of the cellulose and termed as 
ethers of cellulose. Among the esters of 
cellulose are, cellulose nitrate, cellulose 
acetate, cellulose ace^te but^mte, and 
cellulose acetate propionate. Among the 
ethers of cellulose are ethyl cellmose, 
methyl cellulose, benzyl cellulose. 

Cellulose Nitrate. — Gun cotton derived 
bv the action of nitric acid on cellulose, 
plasticized with camphor gives celluloid or 
P3Toxylin, which is still the most common 
and most versatile of the cellulose plastics. 
It b available in the form of sheets, rods, 
tubes and films in various colors and trans- 
fMirencies as well as mottled and pearles- 
cent effects. The sheets are formed under 
heat and pressure to various articles of 
commerce. It b readily cemented by wet- 
ting with a solvent and may be polbhed by 
butting. Its drawback is its infiammability 
and non-availability in powder form for 
molding piu'poses. 

Cellulose Acetate. — Next to celluloid 
this is the most important of the cellulose 
plastics. As the name implies it is the 
acetic acid salt of cellulose. Compared 
with the nitrate it is non-fiammable and 
comes into a wide variation of colors and 
decorative effects in the form of TOwder 
for molding, sheets, rods, tubes and films. 

It is veij tough and chemically stable, 
and is resistant to discoloration by sun- 
light. The sheets may be formed into ai- 
ticles, by various operations of drawing and 
Bwedging, bending and forming, or milled 
turned and drilled. 

When combined with plasticizers and 
dissolved in solvents it is used for lacquers 
and dopes for aeroplane construction. 

Hercules Powder Company suggests the 
following formula for a dope: 


Hercules F. M. Cellulose acetate 7 parts 

Triphenyl phosphate 1 “ 

Acetone 31 “ 

Methyl ethyl ketone 31 

Ethyl acetate (85%) 14 “ 

Ethyl lactate 14 ** 

A flexible lacquer tor cloth is obtained 


Heroules Cellulose acetate LH-1 . 10 parts 

Triphenyl phosphate'. 6 “ 

Santicizer 10 5 “ 


Methyl acetate 66 " 

Ethyl alcohol 10 

Butanol 4 “ 


Mixed esters, such as cellulose acetate 
butyrate and cellulose acetate propionate 
have been prepared in order to improv^^ 
certain characteristics and properties such 
as toughness, dimensional stability, water 
resistance, resistance to heat and fight. 

Cellulose acetate butyrate b especiallv 
valuable for lacquers which have a him 
resistance to light, heat and mobture. H 
b used for the compounding of clear metal 
lacquers, bronzing fluids, dopes, and lao- 
quers for electrical cables. 

Cellulose acetate propionate b not as 
widely used as the acetate or the acetate 
butyrate. 

Ethyl Cellulose. — This is the most im- 
portant of the cellulose ethers and possibly 
of the cellulose plastics. It is characterized 
by its toughness and flexibility throughout 
a wide range of temperatures. It is soluble 
in a wide variety of solvents and compat- 
ible with a large number of plasticizers. It 
readily blends with a large number of 
waxes and resins thus permitting the com- 
pounding of high melting plastics. Its 
comparative inertness to weak chemicab 
makes it valuable for the compounding of 
lacquers, coatinm and varnishes. It is 
available in powder form for molding pur- 
poses. In the form of sheets it may be 
drawn into various shapes such as con- 
tainers, by merely preheating the sheet 
and then forming by means of a die. 

When combined with about equal parts 
of oil, such as castor, com, cottonseed or 
soyabean it forms a tough highly flexible 
and resbtant plastic similar to rubber. 

When mixed with from 2 to 2.5 parts 
lubricating oil and a little wax it is used, 
when melted, to coat metal parts with a 
tough, water-resistant, lubricating mois- 
ture-protective coating which may be 
readily stripped off when the parts are to 
be put to use. 

Mixed with various resins it forms plas- 
tics suitable for casting. 

Ethyl cellulose is very important for the 
compounding of adhesives for cellophane, 
cellulose acetate, paper, board, metal foils, 
stoneware, and for sensitive pressure ad- 
hesives when compounded with non-oxi- 
dizablc resins. 

Methyl Cellulose. — This material is sol- 
uble in water and may be used te replace 
a number of binders and adhesives com- 
mon to the trade. It b also used aa an 
emulsifying agent and as a protective 
colloid. 
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Benzyl Cellulose. — This is compara- 
tively a new commercial ether of cellulose. 
It is extremely water resistant and has 
valuable electrical properties. Like ethyl 
cellulose it may be used for coatings, lac- 

? !uer8, hot-meit and casting compositions, 
t may also be formed by the various 
nethods of molding, namely, injection, 
compression and extrusion. 

Vinyl Resins. — Vinyl resins form a very 
important class of plastics useful for molci- 
ing, extrusion and coatings. Among these 
resins may be mentioned polyvinyl chlo- 
ride. polyvinyl acetate and the copolymers 
of chloride and acetate. 

Polyvinyl Chloride is made by polymer- 
izing vinyl chloride resulting in a tough 
rubbery mass highly resistant to oils, chem- 
icals, acids and alkalies. With plasticizers 
it is used as a rubber substitute for cables, 
gaskets and similar applications. It is 
available in the form of a thin film used 
for packaging, protective coverings and 
similar uses. 

Vinyl Acetate Resins are made by polym- 
erizing vinyl acetate into various products 
dependent on the degree of polymeriza- 
tion. These resins may be us^ for coat- 
ings, enamels and dofies resistant to oils, 
fpuK>line, dilute acids and alkalies. They 
find use as bronzing fluids and for primers. 

When mixed with Wood flour they form 
plastic wood, or they may be molded under 
pressure to cheap articles resembling wood. 

Their outstanding properties are the 
power of adhesion to both iiorous and 
highly polished surfaces and they are 
thus us^ commercially for such applica- 
tions to cloth, metals, glass, stoneware, 
paper and similar. 

Adhesives are prepared by di^Iving 
the polymerized vinyl acetate either in 
conjunction with or without a plasticizer, 
such as tricresyl-phosphate, in ketones 
such as acetone. Resins may he added to 
improve certain qualities. Solutions of 
plasticized polyvinyl acetate may be used 
to coat cloth or fabrics to produce rain- 
coats, shower curtains, and other water- 
proof articles. 

Vinyl Chloride-Acetate Resins are the 
copolymers from the vinyl chloride and 
vinyl acetate mixtures. ^ These ore ob- 
tained in sheets, clear, translucent and in 
v^ouB color elTects. They are resistant to 
oils, various chemicals, and are dimen- 
sional stable to various atmospheric con- 
diticss. They are non-flammable, odor- 
less, tasteless and ncn-toxic. 


The resins may be plasticized with vari- 
ous plasticizers into elastic or rubbery 
bodies of high flexibility and suitable as 
rubber substitutes. Them products are 
used mainly as wire coverings and cables. 

Sheets and films may be obtained in the 
various thicknesses and colors and may be 
applied to paper by calendering to highly 
glossy, moisture-resistant surfaces valu- 
able for packaging. The resins may be 
extruded into fine filaments or fibres and 
u^d for textile applications. Plasticized 
vinyl copolymers find wide use in the 
manufacture of articles of apparel such as 
belts, suspenders, shoes, wallets, giving at- 
tractive and colorful distinctiveness. 

Copolymers of vinyl chloride and vinyl 
acetate when dissolved in acetone and 
various solvents may be used in adjunc- 
tion with nitrocellulose for lacquers and 
coatinjp. Being non-toxic vinyl lacquers 
find wide application for coating cans for 
food. 

Rind UQplasticized vinyl resin sheets 
and films may be machined or formed by 
the various operations of stamping, drill- 
ing, turning and milling. Similar to ethyl 
cellulose the preheated sheets may be 
formed by drawing and swagging and by 
blowing. 

Sheets may be sealed by the application 
of heat with a chrome plated soldering 
iron, or by the application of a solvent 
mixture. Sheets have found wide applica- 
tion for printing plates and the resins 
themselves have contributed much to the 
development of plastics. 

Polyvinyl Alcohol is derived from 
f)oly vinyl acetate by hydrolysis. It comes 
as a white, odorless, tasteless (Kiwder read- 
ily soluble in water. From the water solu- 
tion films may be prepared by evapora- 
tion. These films are tiighly resistant to 
oils, grease, fats and solvents. They may 
be rendered insoluble in water by means 
of a tanning agent such as formaldehyde. 
Polyvinyl alcohol is used in the paper in- 
dustry as a size, as an adhesive and as a 
dispersing ai^cnt for various pigments in 
the preparation of inks and water paints. 
It may be molded into various shapes 
and extruded into tubing for hose assem- 
bly for aeroplanes, trucks and tanks. In 
the film form it is used for oil resistant 
aprons and gloves. It has been satisfac- 
torily used for lithographic plates. 

Vinyibutyral Resins have been devel- 
oped for waterproofing fabrics to replace 
rubber. They are subject to vulcanization 
resulting in highly tough, resilient water* 
proofing films. 
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Originally they were developed for in- 
terlaver in the manufacture of shatter- 
proof or safety glass. 

Vinvlidene Chloride. — ^This is a derivar 
tive of vinylidene and may be classed with 
the vinyl resins. Vinylidene chloride is 
usually obtained as a copol^rmer with vinyl 
chloride in which form it gives a material 
highly resistant to acids and alkalies, 
chemicals and solvents. It resists water 
up to a temperature of close to boiling. 
As such it forms a very valuable plastic for 
lining chemical tanks, for electroplating 
and similar uses. It is extruded in the 
form of tubing and pipes which may be 
used to pipe chemicals and various corro- 
sive liquios, oils and solvents. 

When copolymerized with acrylates or 
acrylonitriles it may be dissolved and used 
for coatings which are resistant to acids, 
alkalies and water. 

It is extruded into filaments forming 
tough fibres of high tensile strength used 
in the manufacture of mosquito netting 
and for textile purposes. In the form of a 
film it is used as covering and packaging 
to protect machinery and other articles, 
especially for war purposes, from the vari- 
ous conditions met in shipping. 

Styrene, derived fit>m ethylene from 
petroleum and benzene from coal-tar. 
forms one of the most important ana 
widely developed plastic raw material of 
recent development. Styrene is chiefly 
used at present in the production of one 
type of synthetic rubber by coiwlymeriza- 
tson with butadiene. When polymerized it 
yields a light-weight, transparent, highly 
moisture resistant material. It is available 
in sheets, rods and powder for molding 
purposes in a variety of colors. It is the 
best plastic for electrical use, and finds 
wide application in the field of electronics. 

Acrylic Resins. — Of far outstanding im- 
portance are the acrylic plastics which are 
obtained chiefly in the form of the methyl 
methacrylates. They are outstanding in 
color transparency, resistance to chemicals 
and in the latest developments^ stability 
against heat, weathering and aging. They 
are obtained in crystal clear transparent 
sheets used for aircraft construction and 
as molding powders for fabricating by the 
various means. 

When a rod of methyl metbacrylate is 
bent it wijl conduct light through the 
curved radii siiinilar to qu^z, making this 
plastic highly desirable for surgical inscru- 
ments. 

Sheets of this material may be bent, 
drilled, turned, milled to form various ar- 


ticles. They may be cemented by the ap 
plication of glacial acetic acid. 

These resins may be casted to produce 
sheets, rods and other geometncai forms, 
and dentures. 

Nylon is the generic name for materials 
consisting of complex proteinlike structure 
and capable of being polymerized into 
materials of extreme toughness and 
strength. Nylon is at present considered 
more of a fibre, althougn it is available in 
powder form for molding purposes. To- 
day the principal use hius b^n in the 
manufacture of stockings although wide 
use has been made in the manufacture of 
parachutes for war purposes. 

Nylon is resistant to dry-cleaning fluids, 
non-flammable, fairly resistant to acids 
and highly resistant to alkalies. Being 
non-toxic it finds use for surgical sutures. 
It may be dyed to different colors and 
shades. This plastic is destined to become 
one of the most important. 

Polyethylene. — Polymerized ethylene is 
the very latest addition to the plastics line. 
These polymers developed primarily for 
war uses, are characterized by their ex- 
treme low water absorption, toughness, re- 
sistance to chemicals, flexibility at low 
temperatures and low sp^ific gravity. On 
account of these properties they find wide 
use as cable coverings, gaskets, tubing and 
similar applications. They are easily 
molded ana extruded. 

Plywood consists of fabricated veneers 
and glue. In its simplest form it consists 
of tl&ee layers of veneer or thin wood 
firmly ^ued with grain direction of the 
midcfle layer at right angle to that of the 
outer two parallel layers. 

Besides tne characteristics of the veneers 
and the different kind of wood from which 
they are cut, the glue line is of the ut- 
most importance. Heedns of 83nithetic na- 
ture, Slid allied to plastics have lately be- 
come of such importance to displace 
former glues used in the manufacture of 
plywood. 

Phenol-formaldehyde and urea-formal- 
dehyde resins find wide and important ap- 
plication as glues for plywood. The glue 
line from these resins is insoluble in water, 
venuin-resistant, resistant to mild alkalies 
and acids and to a certain extent fire re- 
tardant. These adhesives come in two jen- 
eial forms, for cold setting applications 
and lor hot-forming. They have found 
wide use in the manufactuie of aircraft 
parts of double curvatures by low pressurs 
molding. 
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SOLUBILITY TABLE FOR THERMOPLASTICS 
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TESTS FOR THERMOPLASTICS 

Test Plastic with Dioxane. — If insoluble it is vinylidene chloride. 

Test Plastic with Ethylene Dichloride. — insoluble it is either cellulose acetate 
or o^ulose nitiute. 

Test Plastic with Ethyl Alcohol. — ^If soluble it is either vinyl acetate or ethyl 
cellulose. 

Vinyl acetate may be distinguished from ethyl cellulose on account of its lower 
rigidity. 

Test Plastic with Toluol. — If soluble it is either styrol, methacrylate, or ethyl 
cellulose; if insoluble in cellosolvc it is styrol. 

Test Plastic with Ethylene Glycol. — If partly soluble it is either cellulose acetate 
butyrate or cellulose nitrate. 

Cellulose acetate and cellulose nitrate may be distinguished from cellulose acetate 
butyrate by their insolubility in ethylene dichloride. 

Cellulose acetate may be distinguished from cellulose nitrate by its insolubility 
in oellosolve. 

^ Vinyl acetate may be distinguished from vinyl chloride and vinyl chloride acetate 
by its solubility in toluol and ethyl alcohol. 

Styrol may be distin^ished from methacrylate by its insolubility in cellosolve. 

Ethyl cellulose may be distinguished from cellulose acetate by its solubility in 
chloroform and ethylene dichloride. 

Ethyl cellulose may be distinguished from cellulose acetate, cellulose acetate bu« 
gyrate and cellulose nitrate by its solubility in ethyl alcohol. 

TESTS FOR THERMOSETTING PLASTICS 

Thermosetting plastics are distin^shed from thermoplastics by their resistance 
to heat. Contrary to the latter they do not fuse or soften when heated, but char. 

Phenol Formaldehyde compounds on being heated in the flame of a Bunsen burner 
for about 15 seconds are recogmzed by the odfor of phenol emitted. 

Urea Formaldehyde Compounds give no odor or a slight ammoniacal odor on 
appMng the same test. 

Melamine Formaldehyde gives off a strong fishlike odor, easily recognizable. 

Melamine Formaldehyde may be further distin^ished from urea Formaldehyde 
by boiling for 15 minutes in a solution of one part of citric acid in 400 parts of water. 
Iroperly cured melamine formaldehyde will not change while urea formaldehyde will 
6ow a chalky surface. 
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Cementing Plastics. — In the fabrication 
of shapes or objects from sheets, rods, 
tubes or other forms of plastics, at times, 
it becomes necessary to cement the plastics 
parts either to themselves or to other ma- 
terials. Since the chemical nature and 
composition of the different plastics varies 
considerably, no one cement or adhesive is 
suitable or available. 

Following are some of the cements and 
adhesives, as well as methods for joining 
some of the most important plastics. 

Regenerated Cellulose. — This material 
which is usually in the form of films or 
foils, mainly used for packaging purposes, 
may be se^ed with a water solution of 
gelatin. 

Cellulose Derivatives such as cellulose 
nitrate, cellulose acetate, cellulose acetate 
butyrate and ethyl cellulose are usually 
cemented by means of a solvent cement. 
This consists of solvents such as acetone, 
methyl ethyl ketone, ethyl acetate, or any 
solvent of the particular type of plastics. 
The solvent is mainly used in cases where 
surfaces of the same plastic are joined. 
The surfaces of the plastics which should 
be clean and free from dust, oil, or grease 
are preferably sanded and the solvent ap- 
plied thereto by means of a brush or pad. 
When the plastics surfaces have softened 
the pieces are joined together and pressure 
applied by means of a clamp. Pressure is 
maintained until the cement has set. The 
principle of this method is briefly to dis- 
solve enough of the plastic from the sur- 
face to weld together on evaporation of 
the solvent. Difficulty may oc encoun- 
tered due to the too rapid evaporation of 
the solvent. Mixtures of solvents such as 
for ex.Tmple acetone, methyl acetate and 
methyl cellosolve acetate in proportions to 
slow the evaporation rate of the solvent 
mixture may be used. 

A body cement may also ue used espe- 
cially in cases where the plastic is to be 
cemented to surfaces of different materials. 
This consists of small scrap pieces or shav- 
ings of the plastic dissolved in the solvent 
in amounts to give the proper viscosity 
and evaporation rate. hYom 8 to 10 parts 
of plastic scrap in 100 parts of solvent are 
usually satisfactory. 

Vinyl Compounds may be cemented by 
heat-sealing. Heat is applied to the edges 
of the plastics by means of a soldering iron 
fitted with a chromium plated tip and ad- 
justed to give a temperature of 2S0 to IV20 
degrees Fahrenheit. As soon a* the plastic 
surfaces are fused the pieces are quickly 
clamped together and maintained so until 


hard and cool. This is simply a welding 
process. Vinyls may also be cemented by 
means of a solvent cement as in the case of 
cellulose derivatives. Solvents used may 
be acetone, propylene oxide, ethylene 
dichloride and methyl ethyl ketone. To 
these it is desirable to add about 2% of 
glacial acetic acid. Body cements may 
likewise be used and made up by di.ssolv- 
ing scrap or shavings of the vinyl plastic 
in the particular solvent. A plasticizer 
such as tricresyl phosphate may be added 
in ainounts of about 5%.‘ Solutions of 
polyvinyl butyral are used as primers 
where the plastic is cemented to a surface 
of different material such as wood. 

Vinylidene Chloride Copolymers are ah 
most without exception welded together 
by means of a soldering iron with a stain- 
less steel tip. A stream of air heated to 
about 350 degrees by passing through a 
torch has been found highly desirable for 
welding this material, liadio freouency 
heat is employed in the sealing ol films 
and foils from this plastic. 

Acrylics such as r ethyl methacrylate 
may ^ cemented by 

1 — Solvents such as chloroform, ethyl- 
ene dichloride, glacial acetic acid, and 
methylene chloride. 

2 — Body solvents consisting of shavings 
of the polymer dissolved in the solvent. 

3 — ^lonoineric methyl methacrylate to 
which has been added about 0.1% of ben- 
zoyl peroxide a.s an activating agent. 

4 — Monomeric methyl inelhacrylate to 
which has been guided shavings of the 
polymer. 

5 — Partially polymerized monomeric 
methyl methacrylate plus a solvent. 

The cement is applied to the surfaces to 
be joined and held under pressure for at 
least 3 hours. 

Polystyrol may be cemented by heating 
to 230 degrees Fahrenheit, joined and 
clami>od together. A solvent such a.s cai- 
bon tetraeliloridc, benzol, toluol, or ethyl- 
ene dichloride may be iLsed and the same 
method as with cellulose derivatives and 
acrylics may be employed. Polvstyrol may 
be cemented to other materials by means 
of glycerol phthalates resins or vinyl 
cements. 

Ureas may be cemented by means of a 
solution of ^>olyvinyl acetals resins or urea 
formaldehyde resins. 

Phenolics may be joined by means or 
solution.s of }>olvvinyl acetate, resorcinol- 
foriiiahiehydc res^ins, or furanc resins. 
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AVAILABLE FORMS OF THE MOST IMPORTANT PLASTICS 

'Die following table indicates the various fornis into which the most imports 
itics may be obtained. 


plastics may be obtained. 

Molded Parts 
Phenolica 
Urea 

Melamine 

Cellulose acetate 

CcUulose acetate butyrate 

Ethyl cellulose 

Polyvinyl chloride 

Pol3vinyl chloride acetate 

Vinylidenc chloride 

Polystyrol 

Acrylics 

Polyamides 

Polyethylene 

Rigid Sheets 
Cellulose nitrate 
Cellulose acetate 
Ethyl cellulose 
Polyvinyl chloride acetate 
Vinylidene chloride 
Polystyrol 
Acrylics 
Casein 


Laminated Sheets 
Phenolics 
Urea 

Melamine 
Cellulose acetate 


Laminated Rods and Tubes 
Phenolics 
Urea 

Melamine 
Cellulose acetate 


Rigid Rods and Tubes Cast Shapes 

Cellulose nitrate Phenolics 

Cellulose acetate Urea 

Ethyl cellulose Polystyrol 

Polyvinyl chloride acetate Acrylics 

Vinylidene chloride 
Polystyrol 
Acrylics 
Casein 


Non-Rigid Sheets 
Polyvinyl chloride 
Polyethylene 
Polyvinyl alcohol 


Non-Rigid Rod and Tubes Films and Foils 


Polyvinyl chloride 
Polyethylene 
Polyvinyl alcohol 


Extruded Shapes 
Cellulose acetate 
Cellulose acetate butyrate 
Ethyl cellulose 
Polyvinyl chloride 
Polyvinyl chloride acetate 
Polyamides 
Polyethylene 


Cellophane 
Cellulose acetate 
Ethyl cellulose 
Polyvinyl chloride 
Vinylidene chloride 
Polystyrol 


Filaments and Fibres 
Polyvinyl chloride 
Vinylidene chloride 
Polyvinyl alcohol 
Polyamides 
Polyethylene 
Casein 


Adhesives 
Cellulose nitrate 
Cellulose acetate 
Cellulose acetate butyrate 
Methyl cellulose 
Ethyl cellulose 
Polyvinyl alcohol 
Polyvinyl chloride 
Polyvinyl acetate 
Polyvinyl chloride acetate 
Polyvinyl acetals 
Polys t3nrol 
Acrylics 
Phenolics 
Urea 

Melamine 


Coatings 

Cellulose nitrate 

CeUulose acetate 

Ethyl cellulose 

Polyvinyl chloride 

Polyvinyl chloride acetate 

Polyvinyl butyr i 

Polystyrol 

Vinyliaehe chloride 

Acrylics 

Phenolics 

Urea 



POLISHES 


SOS 


recent developments in 

MISCELLANEOUS POLISHES 

automobile wax PASTE: 

{ Carnauba wax 20 pounds 

Beeswax 13 pounds 

Montan wax . . . 7 ]K)unds 

Stearic acid SVi pounds 

« /Turpentine 7 gallons 

i Vurnolene ... 7 Vi gallons 


Triethanolamine 2% pound'' 

Water 7 to 8 gallons 

In a steam- jacketed kettle at 90® C. 
melt “A” and then add the triethanola- 
mine stirring constantly. Add “B” hlowly 
and then the boiling water. Stir rapidly 
till the emulsion is formed and then 
slowly till cold. 


AUTOMOBILE POLISH AND 
CLEANSER: 

Water 5 gallons 

i Triethanolamine 8 liiiidouncrs 


B 


{ 


Mineral oil 
Oleic acid 


12 pints 
20 fluidouritcN 


Abrasive — < 
or tripoli 


■elite 


1 pound 


Dissc'lve the triethanolamine in w.iler. 
In another container mix the oil and acid 
and stir well. Add “B” to “A" slowly 
with constant stirring. Then mix in the 
abrasive. 

The above ])olish and cleanser is ap- 
plied with a ])iece of clean cheese cloth, 
allowed 1 j) dry and then rubbed to a 
bright surface. 


METAL POLISH: 

I. — Waler 

Triethanolamine 
Oleic acid 
Naj)htha 
Clay or clMlk 
Strong ammonia 


15 gallons 
])oiind 
1 ]>oiiiul 
S gallons 
5 to H pouiuK 
I ])mt 


Dissolve the triethanolamine in the 
water and tlien stir in the chalk. In a 
separate container mix to uniformity the 
naphtha and oleic acid and add it to the 
first mixture. When a smooth emulsion 
has been obtained add the ammonia and 
stir slowly till uniform. 


II.— Talc 

. 2y2 

pounds 

Naplitlm 

. 2 

gallons 

Water 

2 

gallons 

Ceresiiic wax 

1 

pound 

Turpentine 

. 1 

quart 

Stir the talc in the 

water and in an- 


other vessel bent tmrether, avoiding open 


flames, the naphtha, turpentine and wai 
and stir till uniform. To it add the wa- 
ter and talc mixture and stir to uni- 
formity. 


WOOD OR METAL POLISH: 

Mineral oil . . 60 pounds 

Cotton-seed oil 20 pounds 

Turpentine 10 pounds 

Naphtha 10 pounds 

Celite V:; to 1 ounce per gallon 

The liquid ingredients are stirred to- 
gether and the celite is then mixed in and 
the wdiole stirred till uniform. 


Orthodichlorbcnzene has been recom- 
mended as a cleaner for metals. This 
material is incorporated with an abrasive 
such as precipitated chalk to form a 
paste and is said to be very effective in 
cleaning silverware, nickel-plated, chro- 
mium-plated and other metal articles. 


FURNITURE POLISH: 


I. — ParaflSn oil 
Water 
Banana oil 
Alcohf)! 

Color to suit 


3 quartr 

15 ounces 
3 ounces 

16 ounces 


Tlie above ingredients are mixed to- 
gether, the water being added last. 


(Paste Type). — 


11. — Carnauba wax 

10 pounds 

Ce resine wax 

10 pounds 

Mineral oil 

3 pints 

'I’urpentine 

5 })int.s 

Varnolene 

13 gallons 

Melt the carnauba wax together with 

the eeresine and the mineral oil. When 

llic mixture is uniform 

add to it slowly 

with constant stirring a mixture of the 

Narnolcm* and turpentine. Stir till 

sincolh. 


TIT. — ('arnnuha wax 

10 pounds 

Beeswax 

4 pounds 

O/.okerite 

2 ])Ounds 

Paraffin wax 

2 pounds 

.‘■ilearic acid 

8 pound; 

Triethanolamine 

6 pounds 

Water 

25 gallons 

Naphtha 

11 gallons 


Melt the ^^a^v’S and stearic acid at a 
temperature of y()® (’. in a steam-jack- 
eted kettle and add the triethanolamine. 
Slowly add the naphtha maintaining a 
clear solution. Then add the boiling 
water and agitate strongly to form an 
cmul.^iion and tlwn slowly till no- I 
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The following emulsion polish is recuui- 
mended by the Bureau of Standards for 


use on pyroxylin lacquers or Duco fin- 

Ishes. 


IV. — Mineral spirits or 


gasoline 

44 pounds 

Beeswax 

4y2 pounds 

Carnauba wax 

4y2 pounds 

Finely powdered 


diatomaceous 


earth or tripoli 


(at least 325 


mesh) 

2 pounds 


Water--44 pounds, Soap — 1 pound 

Dissolve the waxes in the gasoline by 
warming over hot water; add the abrasive 
to this solution and mix by stirring or 
shaking; dissolve the soap in the water; 
add the soap solution to the gasoline mix- 
ture. and shake thoroughly. The soap 
solution should be just warm enough to 
remain liquid so that the gasoline will not 
boil out of the vessel. Shake well before 
applying. This type of polish should be 
used with care to avoid marring the fin- 
ish by too vigorous rubbing. Polishes 
which contain no abrasives are also in 
use for cellulose ester coatings. The dia- 
tomaceous earth or tripoli may be omit- 
ted from the above formula. 

The following formula is recommended 
by the United ^States Bureau of Stand- 
ards : 


SHOE POLISH: 

I. — Montan wax 5 pounds 

Caustic soda H pound 

Polish black V 2 pound 

Nigrosine 1 pound 

Water B gallons 


Dissolve the caustic soda in thr water 
and add the wax. Heat till the wax Is 
melted and then add the two coloring 
agents. Stir and continue heating until 
a paste-like consistency is obtained. 


IT. — Carnauba wax . . 

Montan wax 

Ceresine 

Paraffin wax 

Nigrosine 

Turpentine 


6 pounds 
4 pounds 

7 pounds 
4 pounds 

8 pounds 
10 gallons 


Melt the waxes together and then add 
to them slowly the turpentine in which 
has been dissolved the nigrosine. Stir 
till uniform. 


FLOOR POLISH: 


I. — Carnauba wax 4 pounds 

Beeswax 1 pound 

Turpentine 1 gallon 

Naphtha 4 gallons 


Melt the waxes together in a steam- 
jacketed kettle and then add a mixture of 
the two solvents. Heat till the solution is 
clear and stir till cold. 


V.— Cider vinegar . . 12y2 pounds 
Petroleum spirits 22 y 2 pounds 
Turpentine 13y2 pounds 

Denatured alcohol 2 Vi pounds 
Boiled linseed oil 10 pounds 

Raw linseed oil . 12 pounds 

The above quantities make 10 gallons 
•f the polish. It should not be stored in 
metal containers as the metal will be at- 
tacked by the vinegar. 


LEATHER POLISH: 


Water 
Stearic acid 
Triethanolamine 
Carnauba wax 
Turpentine 
Dye to suit. 


16 gallons 
6 pounds 
2 pounds 
11 pounds 
2 gallons 


To the water add the triethanolamine 
and stearic acid and heat to boiling. In 
a separate container melt the wax in the 
turpentine and add the dye. When it is 
at a temperature of about 90* C. add to 
the first solution and stir till cold. 


II. — Carnauba wax . . 16 pounds 

Stearic acid 1% pounds 

Triethanolamine 1 pound 

Turpentine 8 gallons 

Water 7 gallons 

Melt the wax and stearic acid together 
in a steam- jacketed kettle. In a separate 
container dissolve the triethanolamine in 
water and heat almost to boiling, and 
add to it slowly and with constant stir- 
ring the melted wax and stearic acid. 
Then stir into it the turpentine. 

(No-rubbing Type.) — 


HI. — Carnauba wax . . 18 pounds ' 

Oleic acid IV 2 pounds 

Triethanolamine . 2V^ pounds 

Borax 1 pound 

Water 20 gallons 


Using a steam- jacketed kettle melt the 
wax and add the oleic acid. Stir and add 
the triethanolamine slowly. Add the 
borax dissolved in about a quart of boil- 
ing water and stir until clear. Then add 
slowly with constant stirring the boiling 
water. 
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MOTH REPELLENT: 

Paradichlorbenzene is frequently used 
in block or crystal form as a moth repel- 
lent. The perfumed crystals are made 
by adding liquid perfume, little by little, 
to the paradichlorbenzene which has been 
placed in a mixer, stirring the crystals 
during the addition. Blocks arc made 
by melting the paradichlorobenzene and 
casting into molds. Perfume is added to 
the mass while molten, the mixture being 
stirred thoroughly. 

NAPHTHENATE DRIERS: 

Combinations of magnesium, cobalt 
and zinc with naphthenic acid give driers 
which are much superior to the old type 
Japan Driers and in addition give a 
light color which produces no change in 
the body. These new driers arc more 
easily standardized and give a pale 
shade. 


NERVE DESENSITIZER: 
Dr. Hartman’s Solution; 


Thymol 

IVI parts 

Ethyl alcohol 

1 part 

Sulphuric ether 

2 parts 

Keep tightly corked 

in brown glass 

bottle. One-half ounce 

enough for 200 

applications. 

Use cork or tin lined 

stoppers only. 

OVEN CLEANER: 

Carborundum 

50 jKirts 

Montan wax 

2 parts 

Paraffin 

5 part.s 

Cottonseed oil 

15 parts 

“Nujol” 

8 parts 

Red oxide of iron 

20 parts 


which will bind the carbon together in a 
cake form. 

Granular activated carbon functions 
as an absorber of odors from food, fruit, 
etc. which prevents an undesirable pen- 
etration into other eatables. 

REPAIRING PORCELAIN FIN- 
ISHES FOR PLUMBING FIX- 
TURES, REFRIGERATORS, 
RANGES, ETC.: 

Melt in a suitable container over a 
gas flame some shellac and add to it 
titanium oxide until a uniform white mix- 
ture is obtained. This can be cast into 
rods similar to sealing wax. To repair 
a chip on a porcelain finish warm the 
previously cleaned spot and apply the 
mixture. Level off and smooth with 
sandpaper. Finally, the spot can be 
coated with a porcelain enamel. 

RUSTPROOFING OF IRON: 

Parker Process. — The Parker method 
is carried out as follows: The articles 
are immersed in a solution which con- 
tains 25 grams of phosphoric acid and 
IV 2 grams of manganese dioxide per 
litre. Boil for 2 to 4 hours. Rinse in 
warm water, then cold water and dry in 
sawdust. Brush the articles and heat 
until water dropped on is thrown off. 
At this temperature immerse the articles 
in linseed oil, drain and heat to dryness. 

Another process is to boil articles in a 
solution of 150 grams of calcium hydro- 
gen phosphate per litre until they as- 
siirne the j)roper color. Rinse and in 
sawihist. Immerse the articles in heavy 
c»il at 100' 1-'. tor one hour. I'lruin and 
dry. 


PAINT AND VARNISH 
REMOVER: 

The following is a good paint and 
varnish remover: 

Acetone 35 parts 

Benzene . . 40 parts 

Methyl alcohol 25 parts 

Wax (refined) 4% by weight 
Wax is dissolved in the benzene, the 
acetone and alcohol is added slowly, stir- 
ring continuously. This mixture will 
soften the paint or varnish film in a 
short time, it may then be scraped off. 

REFRIGERATOR DEODORIZER: 

A cheap and effective deodorizer is 
made by taking a pint can, perforating 
the top and bottom and filling with gran- 
ular activated carbon. The carbon may 
be cemented together by mixing with a 
very small percentage of plaster of Paris 


SHOE DRESSING, NEUTRAL 


rarnaul)a wax 
Beeswax 
Turpentine 
Naphtha 
Triethanolamine 
stearate 
Water 


H pounds 
5 j)ound.s 
8 pounds 
8 pounds 

4 pounds 
70 ])ounds 


Heat the mixture of waxes, solvents 
and triethanolamine stearate, agitate un- 
til thoroughly dissolved and then stir un- 
til cream. 


SHOT-GUN CLEANER: 

An efficient cleaner for shot-guns is 
the following: 

“Cellosolve” 2 parts 

Aeetonc 2 parts 

Dipentene ... 3 parts 

V.M. & P. naphtha ... 8 parts 

Neatsfoot oil 4 parts 
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STAINS— VARNISH 


STAINS, REMOVAL OF FROM 
MARBLE: 

(The following has been derived from 
4 publication by the Bureau of Stand- 
ards.) 

Tobacco Stains. — An excellent for- 
mula for removing tobacco stains from 
marble is the following: Dissolve 2 
pounds of trisodium phosphate crystals 
in 1 gallon of hot water. Mix 12 ounces 
of chlorinated lime to a paste in an 
enameled pan by adding water slowly 
and stirring. Pour the two solutions 
into a stoneware jar and add water until 
about 2 gallons are obtained. Stir thor- 
oughly, cover the jar and permit the 
lime to settle. Add some of the liquid 
to powdered talc until a thick paste is 
formed and apply a layer % inch thick 
with a trowel. To apply with a brush 
instead, add about one teaspoonful of 
sugar to each pound of powdered talc. 
If working on polished marble, scrape 
of! with a wooden paddle; if dull mar- 
ble, scrape off with a trowel. This mix- 
ture is a strong bleaching agent and 
corrodes metals, hence care must be ex- 
ercised to prevent its dropping on metal 
fixtures or colored fabrics. 

Fire Stains. — The marble may have 
been discolored froiji smoke or pitch 
from burning wood. Scour the surface 
with powdered pumice to remove any 
surface deposit, then make up a solution 
of trisodium phosphate and chlorinated 
lime os outlined under Tobacco Stains. 
Fold a white Canton flannel cloth so as 
to form three or four layers and saturate 
it in the liquid. Paste this on the stain 
and cover with a piece of glass or a 
scrap slab of marble, m<Tke sure that the 
cloth is pressed closely against the mar- 
ble. Resaturatc the cloth us many times 
as is necessary. 

Iodine Stains. — This stain will disap- 
pear by itself in a few weeks time. 
However if it is desired to remove it 
quickly the following is recommended: 
Apply alcohol aod cover w’ith whiting or 
talcum powder. For vertical wall stains, 
mix the talcum to u paste wi^h alcohol, 
apply some alcohol to the stain and 
cover with the paste. Normally, ore 
application is usually sufficient. 

Perspiration Stains. — Use same 
method as for fire stains. Fad stains 
may require several treatments. 


Urine Stains. — Use same method as 
for tobacco stains. If some of the stain 
is difficult to remove, saturate a layer of 
cotton batting in the liquid and paste 
over the spot. Repeat if necessary. 

TUNG, OR CHINAWOOD OIL, 
COOKING: 

Raw Chinawood oil gives on drying a 
crystallized fiJm which is unsuited for 
paint and varnish manufacture. 

Before using in paints, Chinawood oil 
should be carefully cooked, thereupon it 
'will give a smooth, flexible film. Heat 
the oil quite rajiidly to 600-610® F. and 
then cool to 425-435®, keep at this tem- 
perature until the desired string is ob- 
tained, then cool at once, cither by water 
or other means. In the event a thinner 
is added this temperature may be 
checked by the thinner. Care must be 
taken in cooling so that the oil does not 
jell. Driers or resins may be added if 
required. 

VARNISH FORMULAS INVOLV- 
ING THE USE OF SYNTHETIC 
RESINS: 

Phenolic Resin. — There arc a large 
number of phenolic resins on the market 
which have been modified to meet special 
requirements. They are usually com- 
pounded with glyceryl phthalate, ester 
gum or natural resins. The manufac- 
turer of varnishes should consult with 
the resin y)roducer to insure using the 
correct resin for his particular purpose. 
Phenolic Resin 100 pounds 

C'hinawood oil 25 gallons 

Kettle bodied linseed oil 8 gilloiis 
Mineral spirits 35 gallons 

Add cobalt and manganese drier. 

Heat the chinawood oil with the phe- 
nolic resin to 550* F., keep at this tem- 
perature for Vs hour and cheek with the 
linseed oil, mineral syiirits and added 
driers. 

Four-Hour Varnish.— The following 
is a good four-hour varnish: 

Coumaronc resin 100 pounds 

("hinawood oil 25 gallons 

V. M. & P. naphtha 40 gallons 
Lead-cobal t- manganese 

drier 1/10% metal 

based on oil 

Cook the oil to 650® F. together with 
% the coumaronc, keep at this temper- 
ature for 30 minutes; check with the 
remainder of the coumarone., When 
cool enough, add the V. M. & P. naph- 
tha and drier. 



WATERPROOFING— WOOD PRESERVATION 


867 


Spar Varnish. — May be made, up as 
follows: 

Ester gum 100 pounds 

Chinawood oil 220 pounds 

Lead acetate 2 pounds 

Cobalt drier 10 pounds 

Linseed oil . .1 gallon 

V. M. & P. naphtha 65 gallons 

Turpentine 5 gallons 

Heat the chinawood oil plus the 
ester gum to 550^ F. and keep at this 
tenmerature for Vi hour, check with the 
lead acetate dissolved in the linseed oil 
and the remainder of the ester gum. 
At 426® P. add solvents and drier. 

Linoleum Varnish. — 

Phenolic resin .... 100 pounds 
Chinawood oil . . . 26 gallons 

Mineral spirits ... 86 gallons 

Heat to 600* F. for 30 minutes, check 
with mineral spirits. This gives a good 
water and alkali-resistant varnish suit- 
able for floors and linoleum. 

Vehicle for Aluminum Bronzing.- ~ 
Coumarone resin 100 pounds 

Preheated chinawood oil 10 gallons 

Xylol 7 gallons 

V. M. & P. naphtha 18 gallons 

Dissolve the resin in xylol and naph- 
tha, then add chinawood oU and drier. 

WATERPROOFING, WALL 
(EXTERIOR): 

Paraffin wax dissolved in volatile sul- 
vents is considered to be very efficient. 
For finer pore walls the addition of 
small amounts of fatty oil is suggested. 
This treatment will produce discolora- 
tions of an oily appearance. The melt- 
ing-point of the wax should be high 
enough to prevent its flow during the 
summer months. Usually wax having a 
melting point of 136® F. is suitable. 

The Caffall process for waterproofing 
walls is often used where durability is 
the prime requisite; the cost is some- 
what higher than that of various other 
methods. The process consists of pre- 
heating the walls and then applying 
molten paraffin. This process may be 
used on damp walls. 


There are many other means that are 
also recommended. An inexpensive mix- 
ture which Is reported as being very 
durable is the following: 

6 to 12 ounces high melting-point 
paraffin dissolved in 
1 gallon of solvent 

The solvent may be naphtha, gasoline 
or the like. The above formula is not 
suited for structures that have fine 
pores; the addition of 8 to 6 ounces of 
chinawood oil to the gallon of solvent 
will yield a satisfactory solution for ap- 
plication to fine-pore walls. 

The waterproofing treatments should 
be applied only when the walls arc dry 
and clean and in warm weather. It is 
advisable to continue the application of 
the solutions until there is no further 
absorption — this will likewise insure 
maximum penetration. Undue discolora- 
tions may be avoided by the removal of 
excess wax after concluding the treat- 
ment. 

Another well known method, Ran- 
some’s process, is also used. This 
process consists in filling the pores of 
the stone with potassium or sodium sili- 
cate and permitting to dry, next a coat 
of calcium chloride is applied (using a 
different brush). Care must be taken to 
avoid dropping the solution on windows 
or painted surfaces. 

WOOD PRESERVATION; 

Creosote Oil. — Creosote oil Is an ef- 
fective and economical wood preserva- 
tive which also provides protection 
against wood-destroying insects. It gives 
a brown stain, penetrates deeply and 
protects the inner wood as well as the 
outer. It does not evaporate— even at 
unusually high temperatures, will not dis- 
solve in water, and has remarkable 
weather durability. One coat is usually 
all that is needed ; ^owever two coats arc 
advisable in order to insure maximum 
service. Of course drieO-out wood will 
require somewhat more oil for complete 
penetration than is ordinarily necessary. 
The creosote may be applied by immer- 
sion in a tank if dediim. 
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Preparations . . . 
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Waterproofing 565 

for Rubber 22 

for Stone 16 

for Tires 23 

for Water-glass 19 

Meerschaum 30 

Sign -letters 18 

Silicate of Oxychloride 35 

Ceramics 164 

Cham of fire 612 

Chains (Watch), to Clean 206 
Chalk for Tailors 164 

Chamois Skin, to Clean 136 
Champagne 188 

Cidei 181 

Chapped Skin 232 

Chappine Cn»m . . 237 

CJharta Smapis 480 

Chartreuse 769 

Cheddar Cheese 176 

Cheese 174 

('"olor 359 

Wrapping, Tin Foil for 474 
Chemical Apparatus, Oment 
for ... 31 

Gaidens 36S 

Heagents 349 

Cherrv Balsam 103 

Cordial 764 

Phosphate 112 

'I'ooth Paste 257 

Chewing Candy 217 

Gums 178 

Cheshiie Cheese 176 

Chestnut Brown Dye for 

St I aw Bonnets 26< 

Hair Dve 391 

Chic-kcn Bouillon 112 

Chirken-coop Application 411) 
Chicken Diseases 734 

Chirorv. Tesla for 353 

Chilbl.una 480 

Children Dfisos for 265 

Children’s Tooth Powder 255 
China 173 

Pomade 227 

Bepaiiing 001 

Riveting 179 

Silver Alloy 75 

to Toughen 173 

Chinese Tooth Paste 257 

Chlorides, Platt’s 264 

CJiIonding Mineral Lubri- 
lating Oils 462 

Cliloi ine-proofing 9 

Chocolate 179 

and Milk 114 

Oistor-oil Lozenges 154 

K\(raots 312 

Fiappe 114 

Mot 111 

Soda Water 111 

Cholera Remedies 179 

Chow chow 212 

CMiioine Black Dye for Wool 267 
C^hionuum Plating . .. .790 

Chroino Making 180 

Cl. In . ... 180 

Pieservative 181 
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Cider Vinegar 735 

Cigarettes, Asthma 101 

Cigur Flavoring 183 

Sizes and Colors 182 

Spots 183 

Cigars 182 

Cinnamon Essence 312 

Oil as an Antiseptic 100 

or Brown Dye for Cotton 
and Silk 267 

Cinchona 771 

Pomade 362 

Citrate of Magnesium . 464 

Clam Bouillon 113 

Claret Lemonade 110 

Punch 110, 112 

Clarification of Gelatin and 
Glue 370 

Clarifying . . 184 

Muddy Water .... 741 

Clay 83, 184 

Clay for Complexion 480 

Claying Mixture for Forges 184 
Clean Bronze 202 

Cleaner, Universal . 209 

Cleaning Linoleum 368 

Marble 196 

Polished Woodwork ... 164 

Brass on Clock 206 

Bronze Objects . 205 

Clocks 207 

Copper 200 

Copper Sinks 202 

Cleaning Electro -plate 

Goods 205 

Funnels and Measures 204 

Gilded Work on Altars 185 

Gilded Articles 185 

Gilded Bronzes 205 

Gilt Bronze Ware 201 

Glass, Paste for 208 

Gummed Parts of Ma- 
chinery 203 

Inferior Gold Articles 207 

Ijamp Globes 209 

Laapei Chairs 210 

Marble. Furniture, etc. 197 

Methods and Processes 209 

of Copperplate Engravings 309 
of Statuettes and Plaster 
ObifTts 564 

of Walls, Cciling.s, and Pa- 
per 190. 397 

Oil Stains on Wall Paper 190 
Optical Lenses 208 

Paint Brushes 140 

Painted and Varnished 
Surfaces 194 

Painted Doors, Walls, etc. 190 
Pearls 208 

Preparations, 

145, 184, 397, 590, 044 
Preparation for Glass with 
Metal Decorations 208 

Pewter Articles 205 

Powder 194 

Skins and Leather .. 186 

Silver-plated Ware .. 200 

Ten a Cotta 197 

Toilets 210 

Tracings 194 

Varnish Brushes 141 

Wall Paper . . 191 

Whitewashed Walls 190 

Window Panes .... 208 

deanshm ' Fluids . . 185 

Cleary'i iliithmft Fumigating 
Powdelr . . . . ^ . 101 

Cliche Metal ... 52 

Cluck -bell Repairing 737 

Clock Cleaning . . 207 

Clock -dial I.etteiing .737 


Clock Hands, to Itobluck 73>S 


Clockmakers* Cleaning Proc- 


esses 206 

Clock Oil 482 

Repairing 738 

Clothes and Fabric Clean- 
ers 191 

Clothes -Cleaning Fluids 162 

Cloth Paper 504 

Strips Attached to Iron 14 

to Iron, Gluing 37 

Waterproofing 748 

Cloths for Polishing 596 

Clouding of Mouth Mirrors 477 
CloufllesH Caramel Coloring i46 
Clove Pink Perfumery 518 

Coal Oil . 484 

Coal, to Save 626 

Coals, to Eat Burning 612 

Coating for Bathrooms 468 

for Damp Walls 499 

for Name Plat^ 501 

Metallic Surfaces with 
Glass 377 

Tablets with Chocolate 179 

Gobaltizing of Metals 573 

Cobalt, or Fly Powder 
Poison 64 

Cochineal Insect Remedy 422 

Cocoa Mmt 115 

Syrup 112 

Cocoas 112 

Cod Liver Oil and Its Emul- 
sion . . 482 

Coffee ... 353 

Cocktail 114 

Cordial 763 

Cream Soda 113 

Essence 314 

Extracts 313 

for the Soda Fountain 111 

Frappe 114 

Hot 111 

Iced 114 

Nogg 114, 115 

Substitutes for 210 

Svnips 313 

C;joil Spring 683 

Springs, to Temper 683 

Com Cleaning 200 

C'kiunterfeit, to Detect 246 

C»>ms, Impicssion.s of 467 

Matrix for 467 

(\)la.s 728 

Cold and Cough Mixtures 211 
Chemical Gilding 577 

Cicam 225 

Enameling 721 

Soldering 686 

Colic in Cattle 729 

Collapsible Tubes, Skin 
Cream 239 

Tooth Paste for 257 

Collodion 212 

Cologne 514 

for Headaches 394 

Waters 794 

Coloration of Copper and 
Brass with Cupric Sele- 
nite 568 

Colored Alloys for Alumi- 
num . . 50 

Celluloid 161 

Fireproofing 344 

Fires . 609 

Floor Polishei . . 591 

Gilding 577 

Glass ... 165, 371 

Gold Alloys . 06 

Hvgriwcopes 4U2 

Inka 414 

Lnctiiier 430 

Marking Inks 407 

People's Recipes 393 643 


Colored Allo 3 r 8 for Rings on 

Metal 582 

Sand 628 

Skin Bleach 643 

Coloring Benedine Green 106 
Bra.s.s 473 

Ceresine Candles for the 
Christmas Tree .. 146 

Common Gold . . . 431 

Copper 473 

Electric -light Bulbs and 
Globes . . .371 

Fluid for Brass ..129 

Gold Jewelry .... 430 

Incandescent Lamps 442 

Matter m Fats . . 334 

Metals . . ..471,568 

of Brass .. 128, 570 

of Modeling Plaster 603 

Perfumes 511 

Silver 

Soap 044 

“Spirit” Varnishes 716 

Steel 682 

Unpolished Braas 188 

Colorings for Jewelers’ 

Work 433 

Color Enamel 

Stains, for Wood . ..782 

Color Stamps for Rough Pa- 
per . . 411 

Testing . 569 

Colors . . . 266 

and Sizes of Cigars . 182 

for Confectionery 218 

for Paints ... .555 

for Polished Brass 127 

for Pomade 228 

for Syrups 702 

Fusible Enamel 806 

Toning and Fixing Baths 
Commercial Enameling 290 

Foi maldehyde 362 

Mucilage 43 

Common Silver for Chains 434 

Silver Solder 434 

Compacts 794 

Composition Files ... 339 

for Cleaning Copper, 

Nickel, and other Met- 
,ih ... 203 

for Linoleum, Oilcloth, 

etc. 459 

for Writing on Glass .. 376 

of Various Hard Solders 663 
Conipo-sitions for Ships' 
Bottoms 498 

Compost for Indoor Plants 337 
Compound for Cleamng 

Bras.*) 203 

Salirylatcd Collodion Com 
Cure .... 224 

Solution of Thymol . .. 100 

Corcentrated Lye Poison .. 93 

Conn etc 689 

Blocks, Properties of 695 

Tamping of 695 

Concrete Block Systems 694 

Building Block 691 

M ixera 698 

Condimental sauces 353 

Condiments . .. 212 

Tests for Adulterated 349 

Condition Powders 729 

for Cattle 729 

Conductivity of Aluminum 

Alloys ^8 

Conteciionery . . . 146, 216 

Colors .... 218 

Constipation in Birds 729 

Contracted Hoof or Sore 

Feet m Cattle 786 
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ConverBion of Metric into 


EnKhsh Measure 700 

Cooling Screen 610 

Cooking Vessels, Glazes for 377 
Cook’s Table 703 

Cooper’s Pen Metal 74 

Copal Varnish 720 

Copper 219 

Alloys 51, 76 

Amalgam 00 

Amalgams, Applications 
of 87 

and Brass Gilding 577 

Platinizing 586 

A Permanent Patina for 535 
Arsenic 63 

Articles, Polish for 591 

Bronzing 566 

Cleaning 200 

Coloring 221, 473 

Enameling 294 

Etching .... 324 

In Food 351 

Iron 63 

Copper Lacquers 439 

Nickle 63 

Paint for 405 

Paper 507 

Patinizing and Plating 586 

Polishes 590 

Separation of Gold from 382 
Copper -Silver Alloy 75 

Copper, Sliver, and Cad- 
mium Alloys 76 

Solder for Plating 434 

Solders 650 

to Bronze 136 

Varnishes 726 

Ompering 572 

Glass 572 

Plaster Models, etc. 573 

Zinc Plate 573 

Copying Ink 415 

Printed Pictures 222 

Process on Wood 222 

Cordage 223 

Lubricant 463 

Waterproofing * 753 

Cordialiji 763 

Cork as a Preservative 606 

Cleaner 210 

to Metal, Fastening 36 

Corks 223 

Impermeable and Acid- 
proof . 10 

to Clean 210 

Waterproofing 742 

Com Plaster 224 

Cures 224 

Corrosive Sublimate Poison 94 
Cosmetic Jelly 232 

Cosmetics ... 225, 702 

Cottenham Cheese 176 

Cotton 245 

Belts, Lubrication ... 462 

Degreasing 246 

Cottonseed, Extracting Oil 482 
Hulla as Stock Food 246 

Oil 482 

Compress Cough Balsam 
with Iceland Moss 211 

Drops 217 

Mixtures and Remedies 211 

for Cattle . 730 

Syrup 211 

Counter Polishes 590 

Court Plasters 247, 568 

Cow Diseases— Remedies . 730 

Powder 730 

Cow’s Milk, Powder for . 732 
Cracked Leather 448 

Cracks m Tools, to Render 
VWbli 686 


Crnyon.s 374 

fni Graining and Maib- 
ling 247 

for Writing on Gloss 374 

Creams 225, 792 

Anti -kink Hair 393 

Beef Tea 112 

Bonbons for Hoarseness 216 

Chee.se 176 

How to Determine 474 

Mud 480 

f?oda Powder 628 

Creams for the Face and 
Skin 225, 248, 792 

Creosote -carbolic Acid Poi- 
son 94 

Crcsol Emulsion 248 

Cresylic Acid 262 

Crimson Dye for Silk 271 

Indelible Ink 406 

Crystal Cements 248 

Crystalline Coatings or Frost- 
work on Glass or Paper 376 
Honey Pomade 227 

Crystallization, Ornamental 368 
Crockery 167 

Plaster and Meerschaum 
Repairing 27 

Crocus 248 

Crude Petroleum, Emulsion 
of 521 

Crushed Apricot 365, 604 

Cherries 365, 604 . 

Fruit Preserving 604 

Orange 365, 604 

Peach 365, 604 

Pineapples 364 , 604 

Raspberry 364 

Strawberry 304 

Cucumber Creams 237 

Cucumber Essence 81 4 

Jelly, Juice, and Milk 22S 

Juice 239 

Milk 239 

Pomade 228 

Cummins’s Whipped Cream 248 
Curacoa Cordial 764 

Liqueur 770 

Cure for Barber’s Itch 486 

for Snake Bites 96 

for Tan 212 

for Warts 736 

Cun ant Cream ll.i 

Curry Powder 213 

Curtains, Coloring of 446 

Cuticle Remover 227 

Cutlers’ Cements for Filing 
Knife Blades into Han- 
dles 16 

Cutlery Cements 16 

Cutting, Drilling, Grmding, 
and Shaping Glass 371 

Cuspidor Powder 263 

Custard Powder 249 

Cyanide of Potassium Poison 93 
Cylinder Oil 464 

Cymbal Metal 64 

Cypress Water 519 


Dairy Prmlucts 354 

Damaskeening 249 

by Electrolysis ... .249 

on Enamel Dials . . . 250 

Damp Walls, Coating 

for. . . .400, 499 

Damson Cheese 176 

Dandruff Cures 388 

Daroet Alloy 64 

Dark-blus Dyt 268 


Dark Gold Purple 3^3 

Dark-Gieen Bluckhoaid 

Paint 489 

Dark Red Grease Paint 229 

Snuff-Brown Dve for 
Wool 267 

Steel Dye 269 

Deadening Paint 491 

Dead -gild mg of an Alloy 
of Copper and Zinc 579 

Dead, or Matt, Dip foi 
Brass 131 

Deadly Nightshade Poison 04 

Decalcornania Processes 250 

Decay of Teeth, to Pie- 
vent 705 

Decolorization of Carbolic 
Acid 147 

Decolorizing and Deodoii/mg 
Oils 4S4 

or Bleaching Linseed Od 483 

Decomposition of Oils, Fats 4S4 

Decorating Aluminum 81 

Decorative Metal Varni.slic*; 726 
Wood -finish 772 

Deep Red Giease Paint 229 

Red Raspberry Syrup 318 

Dehorners or Horn Destroy- 
ers 397 

Delta Metal 63 

Demon Bowls of Fire 611 

Denatunzed Alcohol 45 678 

Dental Cements 163 , 251 

Platinum 74 

Dentifrices 251-250, 796 

Deoiiorants for Water- 
closets 263 

Deodonzation of Calcium 
Carbide 144 

Deodorized Alcohol 514 

Cod Liver Oil 4^2 

Petroleum 522 

Deodorizing Benzine 166 

Depilatory Cieum 259 

Depthings, Verification of 737 

Desilvenng 5S7 

Detannating W'lne 765 

Detecting Dyed Honey 3')() 

Detection of Albumen m 
Urine 41 

of Formaldehyde in FochI 351 

in Milk 4't 

of Copper in Food 3.51 

of CoUon.seed Oil m Lnril 442 

of Glucose in Food 357 

of Saccharine in Food 351 

of Salicylic Acid in Food 349 

of Starch in Fowl 357 

Detergent for Skin Stains 235 

Detei gents 186 260 

Determination of Aitilicial 
Colors in Fowl 351 

of Pipservatives 319 

Determining Cream 471 

Development of Platinum 
Prints 815 

Dextrine Pastes 35 

Diabetics, Lemonade for 100 

Dial Cements 20 

Cleaners 207 

Repairing 737 

Diaiiialt 475 

Diomuntine 432 

Diamond Cement 20 

Ghitw Cement 20 

Test.s 260 

Diarrhcea in Birds 729 

Remedies 179 

Die Venting 26 1 

Digestive Powders 261 

Relish 213 

Dip for BrH.^s 131 

Dipping Metals, Danger of 470 
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nip« 46« 

for Cattle 264 

Diipct Coloration of Iron and 
Steel by Cupric Selenite 568 


Directions for Bronzing 


135 

for Making Perfumes 


512 

Disinfectunt.s 


264 

Disguising Odor of Carbolic 

Acid 


147 

Disinfectant for Books 


125 

Disinfeetants 


262 

for Sick Room 


264 

Disinfecting Coating 


265 

Powileis 


262 

Dis.solvmg Old Rubber 


622 

Distemper in Cattle 


729 

Distinguishing Blue 

from 

Green 


121 

Diuretic Ball 


731 

Dog Applications 


419 

Biscuit 


265 

Soup 


654 

Dog '‘Nuisance" 


265 

Pets 


732 

Donante 


330 

Doors, to Clean 


190 

Doses for Adults and 

Chil 

_ 

dren 


265 

Dose Table for Veterinary 

Purposes 


729 

Douche for Women . 


266 

Drawing Inks 


403 

Paper 


504 

Temper from Brass 


133 

Drawings, Preservation 

of 

266 

to Clean 


206 

Draw -tempering Cast Steel 

687 

D leasing for Carnage Tops 

448 

foi Sewing Thread 


706 

Dressings for Harness 


451 

for I.<eather 


448 

for Linoleum 


459 

for the Hair 


389 

Diied Casein, its Mfg. 


148 

Yolk of Egg 


284 

Driers 


636 

Dritlield Oils 


485 

Drill Chips, to Utilize 


686 

Dulling Hard Steel 


687 

Lubricant for 


463 

Shaping, and Filing Glass 

372 

Dunking Water, Removal of 

lion from 


741 


Drinks for Summer and 
Winter 107 

Soda Water 111 

Diops of Lime in the Eye 333 

Table of 704 

Dros«.pa 151 

Dry Ru»es for Paints 489 

Pei fumes 509 

Powder Fire FiXtinguishers Wl 


Itot, Hemedies for 
SiifEa* Preserving 
Yeast 

Dr.Miig Oils 

Druggists’ Label Paste . 
Dubbing for Leather . . . 
Dueasehlorff Mustard ... 
Dunlop Cheese 
Durable Bronze on Banners 
Putty 

Dust -laying 

Dust Preventers 

Dutch Cleaner 
Dutch (Holland) Chea 
Pink Dye 

Dyeing f'eathers 

Leather , . . . 

Silk or Cotton Fabrii 
Straw Hats . . 

Dyes 

and Dyestuffs 


618 

604 
706 
485 
. 41 
460 
215 
176 
137 
607 
266 . 485 
.401 
266 
176 
278 
335 
450 
280 
304 
,266 
274 


Dyes and Colors, etc., 

for 

Emulsions of Petroleum . . 

531 

Textile Goods 

. 279 

Enamel Ck>lore 

727 

for Artificial Flowers 

272 

for Automobiles 

590 

for Feathers 


272 

for Copper Cooking Ves 


for Food 


359 

scis 

305 

for Furs 


272 

for Nails 

227 

for Hats 


273, 700 

for Vats 

721 

for Leather 


450 

How to Remove 

189 

Dye Stains, 

Removal 

from 

Letters Attaching to Glass 

19 

Skin 


184 

Mixing 

302 

Dynamite 


329 

Removers 

187 




Solder 

434 




Varnishes 

720 


C 


Enameled Dials, Cement for 

20 


c 


Iron Recipes 

305 




Fjnameling 

290 

Earthenware 


168 

Alloys 

67 

Easily F-’sible Allovs 

64 

Enamels, Metallic Glazes on 

173 


Eastman '.s Sepia Paper 531 

Eaton’s Styptic 701 

Enu de Bo*ot Water 519 

de l^ais Water 519 

de Morveilleuse Water 519 

de Qmnine 302 

Eberle's Whipped Cream 248 

Ebony 783 

fiUrqiier 439 

Stains 782 

Eczema Dusting Powder 282 

pjdible Oih 355 

p]ffprvc.scent Bath Tablets 103 

Powders 627 

Eggs 282. 355 

Egg Chocolate 114 

Claret 115 

Coffee 115 

Creme de Meiithc 115 

Dyes 275 

Lemonade HI. 115 

Malted Milk CJoffce 114 

Oil 284 

Orgeat 115 

Phosphate 113 

Powder 284 

Preserver 285 

Shell Writing Under 786 

Shamyioo 393 

Sherbet 115 

Sour 115 

Wine 118 

Egg -.St am Remover 201 

Kktfigan 98 

h^lninc Substitute 286 

Ela.stic Glue 14 

J,im]ud Gum Varnishes 720 
or Pliable Paste 39 

Substitute for Celluloid 158 
ElectrienI Conductivity of 
Aluminum Alloys 50 

Electric liivMtallations, Fusible 
Alloys for 64 

Insulation 425 

Light Bulbs. Coloring 371 

Flectrodeposition Processes 571 
Chromium Plating 790 

Elect rolysi.H in Boilers 123 

Electroplating and Electro - 
typing 286 

Elm Tea 288 

Embalming Fluids 288 

Embroideries, Stamping Pow- 
der for 680 

Embroidery, Ink for 411 

Embossing Ink 884 

Emery . . 289 

Grinder . 289 

Substitute 289 

Enunenthaler Cheese 176 

Emollient Skin Balm ... .234 

Emulgen 290 

Emulsifiers 289 

Ehnulsion. Crssol S4S 

of Bromoform 134 


Unaffected by Hot Water 721 
Engine.^ (Gasoline), Anti- 
freezing Solution for 363 

Pink Dye 278 

Weights und Measures ..758 
Engravers’ Varnishes 723 

Engraving, Matting, and 
Frosting Glass 875 

on Steel 687 

or Etching on Steel . . 687 

Spoon Handles . 309 

Engravings, their Preserva- 
tion 309 

to Reduce 310 

to Transfer ... 710 

Envelope Gum 48 

Epicure's Sauce 213 

Epizooty . . 731 

Eradicators 205 

Erasing Powder or Pounce 189 

Essence Benedictine . . 769 

of Anchovies 98 

of Cinnamon 312 

of Extract of Soup Herbs 212 
of Savory Spices 214 

Essences and Extracts of 
Fruits 310, 312 

Etching 322 

Bath for Brass 324 

for Tin 706 

Copper, Brass, and Tom- 
bac 323 

Fluids 322 

Fluid for Alummum 324 

Etclang, Fluid, for Brass 323 

to Make Stencils 323 

for Copper, Zinc, and 
Steel 324 

for Gold 324 

for Antimony, and 

Bntannica Metal 324 

for Tin or Pewter 324 

for Zinc 823 

Fluids for Copper 325 

for Iron and Steel 822 

for Silver 824 

Glass by Means of Glue . 326 
Ground for Copper En- 
graving 322 

on Copper . . 324 

on Glass 825 

on Ivory . . 827, 428 

on Marble 327 

on Steel • 687 

Power for Iron and Steel 323 

for MeUla 324 

Steel, Liquids for . . . .827 

with Wax ... . 825 

Eucalyptus Bonbons . . . . 212 

Paste ... 257 

Examination of Foods 353 

Expectorant Mixtures . . 212 

Explosives .. .338,385 

Extemporaneous Anchovy 
&iuoe 8S 
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Extract, Ginger -ale . . 107 

of Milk 474 

Extracting Oil from Cotton- 
seed 482 

Extracts 312 

Coffee 3l3 

Bye, Foreign Matter in 333 

Eyeglasses . . 376 

Bye Lotions 333 

Eyes, Puffiness Under . 606 

F 

Fabric Cleaners 101 

Fabrics, To Set Colors 212 

Fabrics, Waterproofing of, 742 

Facade Paint 409 

Face Black, and Face Pow- 
der 230 

Bleach or Beautifier 231, 480 
Cream without Grease . . 239 
Powder, Fatty 230 

Fairthorne’s Dental Cement 163 
Fancy Soda Drinks 113 

Fastening Cork to Metal 36 

Fat Reducer 482 

Fats 333, 334 , 335 

Decomposition of 484 

for Soldering 659 

Fatty Acid Fermentation 
Process 334 


Face Powders 

230 

Feather Bleaching and Color- 

ing 

121, 335 

Dyes 

272, 335 

Feet, Callus Spots on 

144 

Felt Hats, To Stiffen 

336 

Fermentation, Prevention of 765 

Process, Fatty Acid 

334 

Ferro-argentun 

71 

Fertilizer with Organic 

mat- 

ter, for Pot Flowers 

337 

Fertilizers 

336 

Bone 

338 

Fever in Cattle 

731 

Fig Squares 

216 

File Alleys * 

64 

Metal 

64 

Files 

339 

Geneva Composition 

64 

to CJk'un 

205, 339 

Vogel’s Composition 

64 

Filigree Gilding 

576 

Fillers for Letters 

457 

for Wo(xl 

773 

Filter Paper 

504 

Filters for Water 

339 

Finger-marks, to Remove 125 

Fingers, Pyrogallic-acid Stains 

(til 

185 

Fingi’r-lips, Sparks from 611 

Finishing Enamel for White 

Fill nit lire 

722 

Firearm L'lhiicants 

460 

Fireanns, Oil for 

46u 

Fire, Chain of 

612 

Colored 

609 

Grenades, Substitutes 

for 341 

Trick 

611 

ExtiiifeUishera 

340 

Extinguisher for Automo- 

bilen . 

340 

Fireproof and Waterproof 

Paints 

491 

Coating 

344 

Con q>o8it ions 

, 344 

Glue 

16 

Paints 

400 

Papei s 

344 , 504 

Fireproofing 

341. 344 

Celluloid 

159 

Fireproofing Clothing 

342 

for Wood, Stiaw. Textiles 343 


Fireproofing for Light Woven 


Fabrics 342 

Matches 344 

Rope and Straw Matting 342 
Stage Decorations 342 

Tents 342 

Fireworks 608 

Fish Bait 344 

Fishing Net, Preservation 

of 223 

Agents in Perfume 512 

Fixatives for Crayon Draw- 
ings, etc. 344 

Flabby Flesh Bath Tonic 103 
Flabbv Skin, Wash for 103, 234 
Flashlight Apparatus 832 

Flannels, Whitening of . 446 

Flavoring Cigars 183 

Extracts 355 

Peppermint as a 252 

Sarsaparilla 629 

Flavorings 213 

for Dentifrice 255 

Spices 213 

Flea Destroyers 423 

Flesh Face Powder 243 

Flexible Ivory 428 

Flies and Paint 501 

Floor Coating 500 

Dressings 344 

Oils 485 

Paper 506 

Polish 501 

Varnishes 724 

Waterproofing . 753 

Wax 754 

Flooring, Sani-Tex Compo- 
sition 345 

Florentine Bronzes 136 

Floricin Brilliantme 483 

Oil 483 

Florida Waters 514 

Flower Preservatives 345 

Flowers, Coloring for 346 

Flour and Starch Composi- 
tions 35 

Paste 39 

Fluid Measure, U. S. Stand- 
ard 704 

Fluid Measures 758 

Fluids. Cluthes-clcaning 192 

Disinfecting 262 

for Embalming 288 

for Soldering 669 

Floureacent Liquids 347 

FluN.Miig Hair 401 

Fluxes for Soldering 660 

Used in Enameling 305 

Flux for Enameled Iron 305 

Fly Essences 421 

Fly-papers and Fly-poison.s 347 
Fly Protectivcs for Ani- 
mals 419 

Foam Preparations 348 

Foamy Scalp Wash 389 

f’oreign Matter in the Eve 333 
Food Adulterants. Teats for 348 
Benzoic Acid in 107 

Colorants 358 

Cooked in Copper Vessels 94 
Fieezing 360 

Foods, Bird 120, 729 

for Pets 733 

for Red Birds 729 

FiKrt Itch 733 

Foot-powders and Solutions 361 
Foofsoi<»s on Cattle 730 

Foi innl(irli\de 362 

for l>i.<*infecting Books 263 

111 Milk, Detection of 474 

Foi malm foi Grom Smut 384 
Treat ment of Seed Grain 
lor Smut 384 


Fonnol Alliumen for Prep- 
aration of Celluloid 156 
Formulas for Bronzing Prep- 
arations 135 

foi Cements for Repairing 
Porcelain, Glassware, 


Crockery, Plaster 

and 

Meerschaum 

27 

to Drive Ants Away 

420 

Foul Brood in Bees 

. 105 

Fowler's Solution Powon 

93 

Foxglove, or Digitalis 

Poi- 

son 

. . 94 

Fov’s Whipped Cream 

248 

Fragrant Naphthalene Cam- 

phor 

14 

Frames, Protection from Flies 363 

Frame Cleaning 

185 

Polishes 

600 

FVammg, Passe-partout 

508 

Frangipanni Perfumery 

. 516 

Frankfort Black 

561 

Freckle Lotions 

240 

Freckles and Liver Spots 241 

Freezing Mixtures 

615, 616 

Preventive.s 

. 363 

French Brandy 

768 

Bronze. Preparation of 136 

Dentifrice 

256 

F'loor Polish . . . 

591 

Gelatin 

369 

Hide Tanning Process 

453 

Solders for Silver 

664 

Varni.sh 

724 

Fresh Crushed Fruits 

365 

Fresh Strawberry Ice Cream 364 

Frost Bite 

363 

Preventive 

363 

Reniov ers 

376 

Frosted Glass 

374 

Mirrois 

375 

Frosting Polished Silver 

640 

Fruit Essences and 

Ev- 

t ractvS 

310 

FrBpi>e 

116 

Jelly Extract 

314 

Pi eserving 

364, 604 

Products 

357 

Svrups 

701 

Vinegar 

735 

Fuel 

152 

Fuller’s Purifier for Cloths 274 

Fiiliiiin.'ites 

332 

Fulminating Antimony 

332 

Bismuth 

332 

Copper 

332 

Meiciiry 

333 

Powder 

333 

Stiver 

640 

Fumigant «» 

365 

Fumigating Candles 

365 

Inculmtor 

402 

Funnels, to Clean 

204 

F'lirniice Jacket 

368 

F'limituie Cleaners 

206 

Fuiamel 

722 

Gaidcn Furniture 

368 

Poli.slies 

592 

Wax 

754 

F'lisps 

610 

for Electrical Circuits 

64 

Fusible Allovs for Electric 

Installations 

64 

Enamel Colois 

306 

Safetv Allovs for Steam 

Boilers 

. 65 

F'lision Point of Metals 

. 473 

G 


Galvanized Iron 

. 496 

Roofing 

. 397 

Paper 

507 



INDEX 


Gamboge Stain 439 

Gapes in Poultry 734 

Garancine Process .... 277 

Gardens, Chemical 368 

Garment -cleaning Soap . 645 

Gas Fixtures 130 

Bronzirp of 566 

Gasoline Pumps, Packing 

for 488 

Gar Soldering 660 

Stove, to Clean 202 

Trick 610 

Gear Lubricant 463 

Gelatin 369 

Air Bubbles in 370 

Gems, Artificial 370 

Gem Cements . . 20 

Geneva Composition Files 64 
Genuine Silver Bronze 140 

German Matches 467 

Silver or Argentan 69 

Genma> silver Solders 661 

German Table Mustard 215 


Glass and Porcelain 
to lletnove Glue from 208 

to Silver 641 

Waterproof Cements for 21 

Globes. How to Color . . 371 
Silvering . 476 

Glossy Paint for Bicycles 495 

Gloucester Cheese 176 

Glove Cleaners 195 

Gloves, Substitute for Rub- 
ber 100 

Testing 622 

Glaziers' Putty . . 607 

Glazing on Size Colors 377 

Glaze for Bricks . . . 377 

Glazes 377 

and pottery Bodies . . .167 

for Cooking Vessels 377 

for Laundry 444 

Glucose in Jelly . . 357 

Glue, Box 15 

Chromium fjr Wood, Pa- 
per and Cloth 15 


Jewelry Laoquers . 440 

Leaf and its Applications .492 
Gold-leaf Alloys .. 67 

Gold-leaf Waste, to Re- 
cover 381 

Gold Lettering 456 

Letters on Glass, Cements 
for Affixing 18 

Oil Suitable for Use 486 

Paints . . . . 402 

Gold-plate Alloys 67 

Gold Plating 575 

Printing on Oilcloth 379 

Purple 383 

Recovery of Waste 881 

Renovator 199 

Solders . 434 , 661 

Testing 432 

Varnish 726, 727 

Ware Cleaner 200 

Welding .381 

Goldenade 114 

Golden Fizz 115 


Gilders' Sheet Brass 

55 

Clarifier 370 

Varnishes .... 

724 

Wax 

755 

Elastic 

14 

“Golf Goblet” 

114 

Gilding . . . . 

493 

Fireproof 

16 

Gong Metal 

64 

and Gold Plating 

575 

for Articles of a Metallic 


Grafting Wax 

755 

German Silver . 

578 

or Mineral Character 

15 

Gram 

384 

Glass 373, 578 

for Attaching Cloth Strips 


Graining and Marbling 

247 

in Size 

493 

to Iron 

14 

Colors 

556 

Metals Powder for 

579 

for Attaching Gloss to 


Crayons 

247 

Paste 

580 

Precious Metals 

14 

of Brass 

.130 

Plating and Electrotyp 


for Belts 

15 

with Paint 

494 

mg 

288 

for Cardboard 

15 

Granola 

no 

Renovation of . 

185 

for Celluloid 

12 

Grape Glace* 

114 

Steel 

580 

for Glass 

15 

Ju.ee, Preservation of 

767 

Substitute 

575 

for Leather or Cardboard 

15 

Gn phite Lubricating Com 

- 

to Clean 

185 

for Paper and Metal . 

14 

pound 

463 

Watch Movements 

738 

for Tablets 

13 

Gravel Walks 

385 

Gilt Frames, Polish for 

600 

for Uniting Metals with 


Gravers 

885 

Test for 

383 

Fabrics 

15 

Gray Dyes 

269 

Work, to Burnish 

384 

for Wood 

15 

Tints . . 

559 

Ginger 

112 

Manufacture 

10 

Grease Eradicators 

205 

Ginger -Ale Extract 

107 

Marine 

13 

for Locomotive Axles . . 

462 

Ginger Ale, Flavoring for 

108 

or Paste for Making Paper 


Greaseless Face Cream 

239 

Soluble Extract 

108 

Boxes 

15 

Grease Paints 

228 

Beer . 107. 108 

Prevented from Cracking 

10 

Gri'.ase8 

462 

Extracts 

314 

to Prevent Crusting in Pot 378 

Wagon and Axle 

462 

Gold-leaf Alloys ... 

67 

to Fasten Linoleum on 


Green Bronze on Iron 

138 

Striping 

383 

Iron Stairs 

14 

Coloring for Antiseptic So 


Gold Varnish for Tin . 

727 

to Fonn Paper Pads 

12 

lutions 

160 


Glass 

Acid-proof 


371 

374 


Glass and Porcelain Cement 28 

and Glassware Cement 25 

Balls, Amalgam for 90 

Silvering 587 

Celluloid, and Metal, Inks 403 

Cement for . . 21 

Cleaning ... 208 

Coppering, Gilding, and 
Plating . . 572 

Ktching 325 

Fastening Metals on 25 

Gilding . 373, 578 

Grinding Fluid 371 

How to Affix Sign-Letters 
on 18 

Lettering 457 

Lubricants 372 

Manufacturing 373 

Polishes for 593 

Porcelain Repairing 26 

Refractory to Heat 373 

Stop Cock Lubricant . . 462 

Stopper, to Loosen .... 700 

Silvering of 476 

Solders for 662 

Substitute (Duro Glass) . 377 

to Affix Paper on . . . .19 

to Cut 371 

to Fasten Brass Upon 17 

to 1 ix Gold Letters to . . 18 


11 

13 

378 

228 


186 
237 
379 
239 
.646, 652 
178 
379 
432 
66, 435 
89 


Glues 
Liquid 
Waterproof 
Glycerine 

and Cucumber Jelly 
Applications 228, 236, 237, 239 
as a Detergent 
Creams . ... 

Lotion 

Milk 

Soap . ... 

Goats’ Milk Cheese 
Gold 

.^id Test for 
Alloys 

Gold Amalgams 
and Silver Bronze Powders 139 
Assaying of 381 

Enameling Alloys 67 

Enamel Paints 493 

Etching Fluid for 324 

Extraction of, by Amalga- 
mation 89 

Foil Substitutes and Gold 
Leaf 747 

from Acid Coloring Baths 381 
Imitations of .. . . . 433 

Indelible Ink . . 406 

Ink 384, 405, 415 

Jewelry, to Give a Green 
Color to ... 582 


Dyes 

Green Dye for Cotton . 269 

for Silk 269 

for Wool and Silk . 269 
Fustic Dye . 269 

Gilding 578 

Ginger Extract 315 

Ink . 415 

or Gold Color for Brass . 582 
or Sage Cheese 176 

Patina Upon Copper 585 

Green Salve 486 

to Distinguish Blue from 121 
Gienades 341 

G.f^inder Disk Cement, Sub- 
stitute for 31 

Grinding 708 

G1rs.s 372 

Grindstone Oil 386 

Grindstones 386 

Giound Ceramics, Laying Oil 
for 485 

for Relief Etching 322 

Giounds for Graining Colors 556 
Glosser's Washing Brick 445 

Gruyere Cheese 176 

Gum Arabic, Substitute 43, 386 
Drops 216 

for Envelopes 43 

Gums 386 

their Solubility in Alcohol 386 
Us^ m Making Varnish 715 



INDEX 


Oun Barrels, to Blue ... 682 

Bronze 59 

Cotton 331 

Lubricants 400 

Gunpowder 328 

Stains ... .387 

Gutta-percha 387 

Gutter Cement ... 162 

Gypsum . . 387 

Flowers 346 

Paint for '293 


H 


Haenkel's Bleaching Solution 445 
Hair Cream Anti-kink 393 

Hair-curling Liquids 389 

Hair Dressings and Washes 389 

Dyes 390 

Embrocation 389 

for Mounting 388 

Oil 390 

Oils, Perfumes for . 520 

Preparations . . 388. 795 

Removers 259 

Restorers and Tonics 389, 391 

Setting Fluid . 795 

Shampoo . 392 

Straighieners . 393 

to Fluff 401 

Wave Fluid 796 

Hand Bleach 233 

Creams and Lotions 232 

Hand -cleaning Paste 232 

Handkerchief Perfumes 516 

Hand Stamps, Ink for 411 

Hands, Remove Stains 
from 184, 185 

Perspiring 2^ 

Hard -finished Walls 499 

Hard German -silver or Steel 
Solder 661 

Glaze Bricks 164 

Lead 71 

Metal Drilling Lubricaift 463 
Putty 607 

Solders 662, 664 

Solder for Gold 661 

WockI Polush 598 

Hardened Ivory 429 

Steel, to Solder M5 

Hardening Plaster of Pans 564 
of Spiinps 685 

Steel without Scaling 6S5 

Flare-lip Opeiution 99 

Harmless Buttei Color 143 

Colors for U.se in Syrupn 321 
llaineas Dressings 450 

Giease 451 

451 

Pieparations 4.50 

Pastes 451 

755 

H.'irlshorn Poi.son 93 

Hat-cleaning Compounds 187 

Hat Waterproofing 748 

H.its 700 

to Dvp 273, 700 

Headache Cologne 394 

Kerned n\s 394 

Head Licc in Children 422 

Headlights, How to FuJ^t ' 364 
Heat -indicating Paint 501 

Heat Insulation ^426 

PricRlv 398 

Heat-r(■sl^lant Liiniuers 441 

Heji.\es 731 

Hectograph Pads and 

Inks 305, 416 

Hedge Mustard 394 

Heel Polish 632 


Hellebore Poison 

.. 94 

Helvetius’s Styptic . 

. . 701 

Hemlock Poison .. . 

.. 94 

Hemorrhoids 

. . 561 

Henbane Poison 

94 

Herbarium Specimene, Mount- 

ing 

.. 394 1 

Pomade 

... .227 

Herb Vinegar 

. . 735 

Hide Bound 

. . .731 

Hide-cleamng Processes 

... 186 

Hides 

. ..454 

Hoarfrost Glass 

. . 375 

Hoarseness, Bonbons for 

216 

Remedy for 

211 

Holland Cheese 

176 

Hollow Concrete Blocks 

. 691 

Silverware 

640 

Home-made Outfit for Grind- 

ing Glaas 

372 

Refrigerators 

616 

Home Storage of Medicinals 390 

Honey 

. 396 

Clarifier 

396 

Water 

.. 519 

Wine 

.. 468 

Honeysuckle Perfumery 

516 

Honing 

.. 761 

Hoof Sores 

. 730 

Hop Beer 

. 108 

Bitter Beer 

118 

Syrup 

315, 306 

Horehound Candy 

217 

Horn 

. 396 

Bleaches 

... 430 

Uniting Glass with 

. 17 

Horns. Staining 

. 397 

Horae Blistering 

. 729 

Horse -colic Remedy 

729 

Horse Embrocations 

and 

Liniments 

. 731 

Horses and Cattle 

... 729 

Treatment of Diseases 

... 729 

Horticultural Ink 

... 405 

Hosiery, Dye for 

... 268 

to Stop Runs in 

... 397 

Hot Beef Tea 

....112 

Bouillon .... 

.,..113 

Celery Punch 

....112 

Chocolate and Milk .. 

....111 

Egg Bouillon 

112 

Chocolate . ...Ill, 113 1 

Coffee 

....113 

Drinks 

....113 

Lemonade . . . . 

....113 

Milk 

....113 

Nogg 

....113 

Hot Egg Orangeade 

....111 

Phosphate 

.. .113 1 

Lemonades 

110, 111 ' 

Malt 

112 1 

Hot Malted Milk Coffee 

(or 1 

Chocolate) 

....112 

Orange Pho.sphate . . . 

....112 ! 

Soda T(xldv 

....112 j 

Soda-water Drinks . . 

....111 ' 

Tea 

... 113 1 

lIr»u.sehold Ammonia 

... 91 

Formiil.is 

... 397 

House Paint 

... 500 1 

How to Bronze Metals 

.. 136 ' 

to Clean a Panama Hat . 187 I 

Brass and Steel 

202 

I’ariii.shed Silver 

204 j 

to Color Aluminum 

80 1 

to Frost Automobile Head- 

lights 

364 1 


to keep Cigars 187 

How to Keep Fruit 364 

to Lay Galvanized Roof- 
ing . 397 

to Make Caatings of In- 
secu 151 


How to Make a Cellar 

Waterproof . . 400 

a Plaster Cost of a Coin 
or Medal 150 

Picture Postal Cards 
Simple Syiups; Hot 
Process 702 

to Open a Book 125 

to Paste Labels on Tin 40 

to Pour Out Castor Oil 153 

to Renovate Bronzes 201 

to Reproduce Old Prints 223 

to Take Care of Paint 
Brushes 140 

Castor Oil 154 

to Tell Pottery 173 

to Unite Rubber and 
Leather 22 

to Tell the Character of 
Enamel 304 

Huebner’s Dental Cement 163 

Honyadi Water 740 

Hiiyler's Lemonade 110 

Hydraulic Cement 33 

Brake Fluid 126 

Hydrocyanic Acid Gas for 
Extemunating Household 
Insects 418 

Hydrofluoric Formulas 326 

Hydrographic Paper 504 

Hydrogen Peroxide as a Pre- 
servative 605 

Hygrometer and Its Use 401 

Hydrometers and Hygro- 
Bcopes 402 

Hyoscyarnua, Antidote to . 102 


I 


Ice .... 

402 

Flowers ... , 

402 

Iced Coffee 

114 

Iceland Moss, Cough 

\lix- 

ture 

211 

Ideal Cosmetic Powder 

243 

Igniting Composition 

403 

Imitation Black Marble 699 

Cider 

182 

Diamonds 

432 

Egg Shampoos 

303 

Gold 

67, 433 

Foils 

474 

Imitation Japanese Bronze 138 

of Antique Silver 

640 

Ivory 

420 

Platinum 

7t 

Silver Alloys 

77 

Bronze 

140 

Foil 

471 

Stains for Wood 

7S4 

Impervious Corks 

223 

liDPicgnation of Papers with 

ZapOQ Varnish 

.Vlfi 

Iiujiroved Celluloid 

i.'x; 

Incandescent Lamps 

4i: 

^conse 


Incombusliblc Bionze 

'rmc- 

tui e 

135, 137 


Increasing the Toughness, 
l^ensity and Tenacity of 
Aluminum 83 

Incrustation, Prevention of 122 

Incubator, to Fumigate 402 

Indelible Hand -stamp Ink 411 

Inks 40.5 

for Glass or Metal 404 

Labels on Bottles 327 

Stencil Inks 412 

India, China or Japan Ink 406 

India-rubber Varnishes 724 

Indigo 268, 881 



INDEX 


Indoor Plants, Coinpo'^t for 337 
Industrial and Potable Alco- 
hol. Sources and Mfg. 667 
Infant Foods 359 

Infants. Mdk for 47.'i 

Inflainnmhle E\i)ln«iYe with 
('ljl«nntp of T’otjish 331 

Inflaiiiiiiabili<> of Celluloid 
Retimed 159 

Inflaninmtion of the Udder 731 
Influenra iii Cattle 731 

in Horses 73l 

Ink lOiadiexitors 189 

Erasers 189 

for Laundrv 446 

for Tveather Finishers 453 

for Steel Tools 404 

for Wilting on Glass 32.5, 376 
Luininoiis 417 

on Marble 404 

Powders and Lozengofl 407 

Stains, Iteiuoving 1.S9 

Inks 403 

for Hantl Stamps 411 

for Sliading Pen 416 

for Stamp Paris 410 

for T>pewrileia 711 

Hectograph 393 

Inlay Vniiush 724 


Inlaying by Electrolysis 

324 

Insect Hites 

417 

(’'asting 

151 

Powders 

419, 424 

'I rap 

425 

Insecticides 

418 

lor Aniin.ils 

410 

foi Pl.miH 

422 1 

Instructions for Etching 

322 1 

Instnimeiii Allo>s 

71 i 

Clcamiig 

100 

Lacquer 

Sotip 

440 1 

653 1 

Instruments, to Remove Rust l')0 i 

Insulating Vainishcs 

425 

rnsiilation 

425 

Against Kent 

42G 

Moistuie, Weathei, 

etc. 426 


Inlensirn-is and Heducers 552 

Iiileinationiil Atomic W'eights 7.‘)7 
Iodine Poihoii 94 

Snap 646 


Rlnms, 'I’o Remove 

402 

IiKiofoiin Deodoiizer 

427 

[ridescent Paper 

,504 

India iVrfuiiicry 

516 

Iron 

427 

and Maible rVmeiit 

for 17 

and iSteel, Etching 

1' hiids 

for 

322 

Poli.shes 

597 

Powder for Hardening 427 

Biting Off Red Hot 

••.12 

Black Paint for 

4 '1.5 

Iron Bron/ing 

.567 

Casting.s, to Soften 

427 

Onients for 

17, 25 

How to Att.ich Rubber 

to 

22 

Pil)ps, Rust Prevention for 62.5 

Silvei -jilating 

587 

Solders 

66.5 

to Cement Glass to 

17 

to Clean 

204 

to CUith, Gluing 

14 

to (’olor Blue 

427 

to Nickleplate, by Friction 427 

to Will ten 

427 

Vaini.slies 

727 

Ironing \\ox 

444 

Irritating Plaster 

486 

Itch, Baibers' 

486 

Ivory 

428 

»Dd Bone Bleaches 

430 


Ivory, Black 123 

Cement 31 

Coating for Wood 500 

E tell mg on 428 

Gilding 579 

Polishes 503 

Tests 430 


J 

Jahorandi Scalp Waters 392 

Jackson’s Mouth Wash 239 

Jandner’s Test for Cotton 246 
Japan Black 495 

Piiint 495 

Japanese Alloys 69 

Bnmze 13S 

(Gray), Silver 76 

Japanning and Japan Tin- 
ning 721 

Jasmine Milk 240 

Jelly (Fruit) Extract 314 

Jet Jewelry, to Clean 431 

Jewelcis' Alloys 433 

Cements 20 

(^leaning Processes 206 

Enamels 30H 

Formulas 430 

(flue Cement 20 

Jewelry, to Clean 206 


K 

Kalsoinine 436 

Ka'^ats, to Find Nurnhci of 432 
Keeping Flies Out of a 

Uon.se 399 

Keramics 164 

Kent 619 

Ketosene- cleaning Com- 
pounds 103 

Ketosene Oeodoiiiier 484 

Emulsions 521 

Ketchup (Adulterated) 3.>3 

Khaki Coloi Dyejng 276 

Kid 449 

Eeathei Dressings 449 

Rfviver 4.53 

Kirschner Wine Mu.staid 214 

Kissmgen Salts 62 S 

Knife-blade Cement 16 

Kmfe-sharpening Pastes 615 

Knockenploinbe 31 

Kola Cdulial 764 

Tincluie 321 

Koumiss 116 

Substitute 437 

Kreriis Mustaid, Sour 215 

Krerns Mustard, Sweet 215 

Kummel 764 

Kwass 117 


L 


Label Pastes 39 

Vutnishes 725 

Labels on Tin, How to Paste 40 

Lac and the Art of Lac- 
queiing 437 

Lace Leather 454 

to Clean Gold and Silver 193 

Laces, Washing and Coloiing 
of 446 I 

La ('(piers 437 

All plane Dope 441 H 

Automobile 441A 

Bronzing Liquids 441 

Blushing Foiinulas 438 


Lacquers, Decoration of Fur- 


nitiire Noveltiea 

439 

Ester Gum Solution 

441A 

Gold 

441B 

Making 

437 

Universal Thiniiers 

441 

Lakes 

277 

Lampblack 

442 

Lamp Burners, to Clean 

200 

Lamp.s 

442 

Lanolinc Creams 

238 

Hair Wash 

389 

Soap 

647 

'I’oilet Milk 

239 

Laid 

442 

Lathe loibncant 

461 

Laudanum Poi.son 

95 

Laundry Blue 

443 

Inks 

399 

Preiiaiations 

443 

Soap 

654 

Laundrying Laces 

446 

L.iiiiel Water, Poison 

03 

T.avatory Deodorant 

398 

Lavender Sachets 

510 

W'aler 

514 

T^ruvn Ssnd 

629 

L.isativea for Cattle, etc. 

732 

Lend 

48. 446 

Alloys 

48, 71 

Amalgams, Application 

of 88 

l*nper 

.507 

Plate, Tinned 

580 

Poi.son 

95 

t(' Take Boiling, in 

the 

Mouth 

612 

I-P!if Brass 

54 

I^e.tk^ 

416 

m Boilers, Stopping 

608 

Lent her 

447 

and Rubber Cements 

22 

as an Insulator 

426 

Cements for 

23 

Chains, to Clean 

210 

Leather>cleaning Processes 188 

Leather Dyeing 

450 

Lac 

441 

Lubricants 

460 

or Cardboard Glue 

1.5 

Painting on 

455 

Poli.sh Lacipier 

441 

Removing Spots from 

206 

Plastic 

455 

V^ii nish 

725 

Waste Insulation 

426 

Waterproofing 

750 

J,egu nil nous Cheese 

176 

Lemon Beer 

108 

E.ssence3 

315 

Extract (Adulterated) 

356 

Juice, Plain 

112 

Sherbet 

628 

Sour 

116 

Lemons 

456 

Lemonade 109, 112 

for Diabetics 

109 

Powder 

627 

Preparations for the Sick 109 
Lemonades and Sour 

Dunks 

no 

Lenses and their Care 

4.56 

i.ettenng 

456 

a Clock Dial 

737 

on Glass 

4.57 

on Miiiois 

457 

I.py IVwter 

75 

Licc Killers 

422 

Powders 

734 

Lichen Removers 

4 

I.,icorice 

458 

Syrup 

321 

r.ieberinann's Bleaching Test 246 

Light, Inactimc 

. 154 



INDEX 


Lilac Dye for Silk 


270 

Lubricants for Heavy Bear 

■- 

Water Peifumery 


520 

mgs 

461 

Lmiburger Cheese 


176 

for Highspeed Bearings 

461 

Lime 

33, 

692 

for Lathe Centers 

461 

f.imeade 

110 

for Redrawing Shells 

463 

Lime as a Fertilizer 


339 

for Watchmakers 

738 

Bird 


458 

Luhn’s Washing Extract 

445 

Juice 

112. 

316 

TiUminoiis Paints 

494 

Lime-juice Cordial 


118 

Lunar Blend 

114 

Limewater for Dyers’ 

Use 

274 

I..u.“trous Oxide on Silver 

641 

T..incoln Chee.se 


176 

Luster Paste 

464 

Lincolnshire Relish 


213 

Lutes 

32 

Linen Bleaching 


120 



Dressing 


444 

M 


to Distinguish Cotton fiom 246 


Linoleum 


459 



Cleaning and Polishing. 

Machine Bronze 

58 


206, 398 

Machinery, to Clean, 


Glue to Fasten 


14 

200, 201, 

203 

Liniments 


439 

to Keep it Bright 

Macht'a Yellow Metal 

024 

for Horses 


731 

63 

Lining for Acid Receptacles 

10 

Madder Lake Dye 

277 

Linseed Oil 

34. 

430 

Magic 

610 

Adulteration of 

460 

Bottles 

126 

Bleaching of 


459 

Mirrors 

478 

for Varnish Making 


483 

Magnesian Lemonade Pow 

- 

or Poppy Oil 


484 

der 

627 

Refining 


484 

Orgeat Powder 

627 

Solid . . 


483 

Magnesium 

49 

Lipol 


226 

Citrate 

464 

Lipowitz Metal 

61, 65 

Flash-light Powders 


Lip, Pomades 


226 

Magnetic Alloys 

71 

Lipsticks 


793 

Curves of Iron Filings, 

Liqueurs 


768 

their Fixation 

464 

to Clarify 


770 

Oxide 

625 

Liquid Bedbug Preparations 421 

Mahogany 

784 

Bottle Lac 


440 

Make Extract of Indigo Blue 

Bronzes 


135 

Dye 

268 

Cloth and Glove Cleaner 

195 

Making Castings in Alu- 


Court Plaster 


247 

minum 

81 

Dentifrices 


236 

Malleable Brass 

54 

Dye Colors 


273 

Malt, Hot 

112 

for Bronze Powder 


567 

Malted Food 

359 

for Cooling Automobile En 

- 

Milk 112, 

474 

gines 


363 

Manganese Alloys 

72 

Liquids for Etching Steel 

327 

Amalgams, Applications of 

87 

Liquid Glass 


285 

Argentan 

70 

Liquid Gold 


380 1 

Copper 

72 

Glues 


11 ' 

Manganin 

72 

Cold Solder 


460 1 

Mange Cures 

731 

Indelible Drawing Ink 

403 

Manicure Preparations 

220 

Metal Polish, Non-expio 


Mannheim Gold or Bimilor 

68 

sive 


195 

Mantles 

465 

Nail Enamel 


227 

Manufacture of Alcohol 

674 

Perfumes 

511. 515 

of Cheese 

174 

Polishes 


594 1 

of Chewing Gum 

178 

Porcelain Cement 


28 1 

of Compounds Imitating 

Rouge 


230 ; 

Ivory Shell, etc. 

429 

Shampoos 


3<;2 1 

’ of Composite Paraffine 

Shoe Blackings 


633 i 

Candles 

145 

Soaps 


646 

of Glue 

10 

Styiax Soap 


647 1 

of Mutches 

465 

Tar hrj.ip 

647, 

654 I 

of Pigments 

555 

Liquor Aiiuiionii Anisatus 

91 

Manufacturing Varnish Hints 715 

Liquors 


702 

.Miinuios 

337 

Lithia Water 


74ii 1 

.Manuscript Copying 

223 

Lithographic Inks 


407 1 

.Maple 

784 

Lacquer 


440 

Marahchino Liqueur 

770 

Paper 


50") ' 

Marble, Artihcial 

699 

Liver -spot Remotliea 

241, 

242 1 

CViJient.s 

16 

J..obcha- Indian Poke Poison 

95 1 

Cleaning 

196 

Locomotive Axles, 

Grease 

C’olrus 

699 

for 


462 

Etching 

327 

Lubricants 


462 1 

Painting on 

488 

Locust Killer 


422 1 

Marble, Polishing 

593 

Logwood and Indigo 

Blue 

Slabs, Cement for 
Marbling Crayons 

16 

D>e 


26S 

247 

London Soap Powder 


650 1 

Paper for Books 

505 

Lotions. 

232-243 

Murgerine 

143 

Louse Wash 


423 

Marine Glue 

13 

Lozenges. Voice and Throat 

210 

Paint to Resist Sea Water 498 

Lubi leant V 

460, 

462 

Muiking Fluid 

465 

foi Cutting Tools 

461 

o. Labeling Inks 

407 


Maroon Dye for Woolens . 280 
Lake Dye . . 277 

Massage Application 23i‘} 

Balls .23) 

Creams 23J 

Skin Foods .233 

Soaps 649 

Mastic Lacquer 441 

Mat Aluminum 81 

Gilding 570 

Mats for Metals . . 470 

Matches ..465 

Match Marks on Paint 195 

Phosphorus, Substitute for 523 
Materials 172 

for Concrete Building 
Blocks , 691 

Matrix for Medals, Coins, 
etc. 467 

Matt Etching of Copper 323 

Matzoon 468 

May Bowl or May Wine 770 
Mead . 468 

Meadow Saffron Poison 95 

Measures 760 

to Clean 204 

Measuring the Weight of Ice 402 
Meat Extract Containing 
Albumen 361 

Preservatives 359, 360 

Products (Adulterated) 357 

Medallion Metal 62 

Meflal Impressions 467 

Medals, to Clean 190 

Medical Paste 37 

Medicated Cough Drops 217 

Massage Balls 233 

Soaps 647 

Medicinal Wines 771 

Medicine Doses 265 

Meerschaum 469 

Cements 30 

Repairing 27 

Mending (Celluloid 161 

Porcelain by Riveting 001 

Menthol Cough Drops 217 

Tooth Powder 253 

Mercury 

Ointment 496 

Poison 95 

Salves 487 

Stains, to Remove 186 

Metal and Paper Qluo 14 

Browning by Oxidation 583 

Cements 25 

Cleaning 190 

Foil 474 

Glass and Porcelain Ce- 
ment 25 

Inlaying 249 

Lipowitz 65 

Polishes 595 

Protectives 624 

Tepiperature of . . 152 

Type 78 

Varnishes 725, 727 

Waterpioof Cements for 21 
Metallic Articles, Soldering 
of 656 

Cement . . 163 

Coffins 71 

Glazes on Enamels 173 

Luster on Pottery 173 

Stain 783 

Paper . . 507 

Soaps 648 

Metals and Their Treat- 
ment 469 

Brightening and Deadening, 
by Dipping 469 

Bronzing 567 

Cements for . 21, 24 

(Coloring 471 



INDEX 


Metals, Etching Powder 

for 324 

Fusion Point of 473 

How to Attach to Rub- 
ber 22 

llow to Rronze 136 

Securing Wood to 37 

Solution for Cleaning 200 

to Silver-plate 588 

Metric System of Weights 
and Measures 7,‘ig 

Weights 759 

Meth m 

Metheglm 468 

Method of Hardening Gyp- 
sum and Rendering it 
Weather-proof 387 

of Puiifying Glue 378 

Methods of Preparing Rubber 
Plasters 562 

Methyl Salicylate, to Di**- 
tinguish from Oil of Win- 
tergreen 771 

Metol Developer 806, 807 

Metol-Hydroquinone 525, 530, 
554, 555, H07 


Metol-Quinol (M-Q) 

553 

Mice Poison 

613 

Milk 

354 474 

Milk as a Substitute 

tor 

Celluloid, Bone, 

and 

Ivoiy 


Cucumber 

23!' 

Extracts 

474 

Powder for Cows 

732 

Pasteurization 

475 

to Preserve 

475, 606 

Minargent 

64 

Mineral Acids, Poison 

92 

Oil 

4S4 

Waters 

249, 739 

Minofor Metal 

64 

Mint Cordial . 

76.5 

Julep 

114 

Mirror Alloys 

72 

Mirror -lettering 

4.57 

Mirror Polishes 

5;)3 

Silvering 

473 

Mirrors 

476 

F rosted 

375 

to Clean 

209 

to Prevent Dimming of 374 

Miscellaneous Tin Allox i 

j 78 

Mite Killei 

422 

Mixed Bird.secd 

120, 729 

Mixers, Concrete 

693 

Mixing Castor Oil with 

Min- 

eral Oils 

484 

Mixture for Burns 

142 

Mocking-bird Food 

120, 729 

Mock Turtle Extract 

212 

Modeling Wax 

755 

Modification of Milk for In- 

fants 

473 

Moistui e 

420 

Molding Sami 

478 

Molds 

152 

of Plaster 

564 

Moles 

479 

Montpelier Cough Drops 217 

Mordant for Cement 

Sur- 

faces 

479 

for Gold Size 

479 

Morphine Poison 

95 

Mortar, Asbestos 

479 

Mosaic Gold 

68, 140 

Silver 

140, 588 

Mosquitoes. Remedies 

425 

Mo.ss Hernoveis 

209 

Moth Exterminators 

425 

Paper 

507 

Moths and Caterpillars 

423 


Motors, Anti -freezing Solu- 
tion fi)r 363 

Mottled Soap 654 

Mountanta 479, 544 

Mounting Diawings, etc 479 

Punt a on Glass 480 

Mousaet 's Allov 76 

Moutarde aiix Epicea 215 

(lea Jesuittes 214 

Mouth Antiseptics 09 

Washes 258 

Wash -tablets 259 

Murilagc 42 | 

I <"'ommerciBl 43 

I Cl earns 23S 

: in Stick P'orm 44 

{ to Make Wood and Paste- 

I board Adhere to Metals 43 
' Mud Creams 4 SO 

I Mulberry Dvc for Silk 272 

Muriatic Acid Poison 92 

Mush loom Poison 96 

M'lslin, Painting on 488 

Mustache Fixing Fluid 480 

Mustard 214 

Cakes 214 

Paper 480 

Vinegar 215 

Mvrrh Mouth Wash 258 

Tooth Paste 257 


N 


Nadjy 

Nall -cleaning Washes 
Nail, Ingrowing 
Polishes 

Polish Remover 
Varnish 

Name Plates, Coating for 
Natural Glue for Cementing 
Poicelain, Crystal Glass, 
etc. 15 

Lemon Juice 316 

Water 73') 

Neutsfoot Oil 481 

Neeviles, Anti-rust Paper for 625 
Negro’s Hair Straightener 393 
Negro’s Skin Bleach 643 

Nervine Ointment 4S7 

Nerve Paste 481 

Nets 223 

Ncufchatel Cheese 177 

Neutral Tooth Powder 25’> . 

Celluloid 155 

Mordant for Aniline Colors 273 
Production of Indigo 281 

N ickel Alloys 76 

Bfonze 70 

Nickel-plating 573 

Iron, by Friction 427 

\Mth the Butteiy 573 

Nickel -testing 48' 

Nickel, to Clean 200 

to Remove Rust from 199 

Nickeletl Surface 589 

Nickeling by Oxidation 587 

Test fur 589 

Nicotine Stains, to Remove 481 
Nipple Ointment 487 

Nitrate of Silver Poison 95 

Spots 19S 

Nitric Acid Poison 92 

Stains to Remove 185 

Nifroph cenne 329 

Non-explosi\e Liquid Metal 
Polish 595 

Non -masticating Insects 423 

Non-poi.sonoiis Textile and 
Egg Dxes for Household 
Lse 27.5 

Fly-papers ... 347 


Non -porous Corks 

. 224 

Norfolk Cheese 

177 

Noi mona 

115 

\o.''e Putty 

230 

Notes for Potters, 

Glass-, 

and Brick-makers 

164 

Noveau Powder 

628 

Nui Candv Sticks 

216 

Nutmeg Essence 

310 

Niitwoixl Stain 

783 

Nux Vomica Poison 

615 

0 


Onk 

775, 783 

Giaining 

494 

Leal her. Stums for 

455 

Stain 

783 

Wood Polish 

598 

Obesity Treatment 

482 

Odoile.s.s Disinfectants 

264 

Odunter 

259 

(Ennnthic Ether as a 

Flav- 

01 mg for Ginger Ale 108 

Oil, Carron 

. 242 

Castor 

153 

Clock 

4.82 

Oilcloth 

4.59 

Adhesives 

36 

Oil 


for Fireanns 

460 

Grease-, Paint -spot 

Erad- 

icators 

205 

How to Pour Out 

153 

Lubricating 

460 

Neutsfoot 

481 

of Cinnamon as an An- 

tiseptic 

100 

of Vitriol Poison 

92 

Paintings, I>acquer 

for 440 

Protection for 

488 

Prints, Reproduced 

223 

Removers 

205 

Solidified 

461 

Stains for Hard Floors 344 

Suitable for Use 

with 

Gold 

4.85 

Oilite Bearings 

51 

Oils 

482 

(Ekiible), Tests for 

355 

for Hainess 

4.51 

Purification of 

335 

Oilskins 

7.50 

Oilv Bottles, to Clean 210 

Umtments 

4s6 

fur Veterinary Purprxses 731 

Oleaginous Stamping 

Colors 679 

Olein Soap 

654 

OU'OinurgBrine 

142, 143 

Old -fashioned Gingi 

Beer 107 

Lemonade 

no 

Olive-oil Paste 

143 


16 


On\ y Cements 
Opium and All Its Com- 
pounds, Poison 95 

Optical Lenses, Cleaning 208 

Orangeade 
Orange Bitters and 
Cordial 
Drops 
Dve 
Extract 
Flower Water 
Eiappe 

Peel. Soluble Extiait 
Pho^ph.i'e 
Oidmnrv Di.ib D>p 
G ieen Glass fur Dispensing 
Buttles 373 

O'-eide (Fiench Gold) 68 

Oigeut Punch 110 


no 

762. 764 
216 
271 
316 
520 
IIP 
310 
112 
281 



INDEX 


Ornannental Dealgns on Sil- 
ver 641 

Ornaments of Iron. Black- 


ening 405 

Orris and Rose Mouth Wash 258 
Ox -fra 11 Soap for Cleansing 


Silk 

654 

Oxide, Magnetic 

625 

of Chrome 

172 

of Tin 

172 

of Zinc Poison 

97 

Oxidized Steel 

584 

Oxidizing 

139 

Processes 

581 

O/oiiutiiie 

P 

44 

r 

Package Pop 

107 


Wax 755 

Packing for Gasoline Pumps 488 
for Stufhng Boxes 488 

Packings 488 

Pads of Paper 488, 502 


Pain-siibdiiing Ointment 

487 

Paint, Acid-icsisting 

10 

Bases 

489 

Bi nshea 

490 

at Rfvst 

141 

(’‘leaning 

140 

Deadening 

49: 

Divers 

492 

foi Bathtubs 

501 

for Blackboards 

489 

for Copper 

495 

for Iron 

496 

for Protecting Cement 

Against Acid 

9 

foi Tiies 

501 

G I ease 

229 

Peeling of 

501 

Removed from Clothes 

192 

Removers 

187 

to Prevent Crawling of 

490 

Vairiish, and Kn.imel 

Re- 

rnove'-s 

187 

Pninteis’ Putty , 

607 

Painting on Leather 

455 

on Marble 

4S8 

on Miisbn 

488 

Orniiiiienls o'* Letteis 

on 

Cloth and Pa|UM 

4SS 

Over Fresh Cement 

499 

Processes 

48S 

Paintings 

4.sS 

to ('lenn 

195 


Paints 4S9, S02 

Dry Base fi'i 4S'J 

foi Gold and Gildiiig 492 

ior Meial Siii faces 4').5 

f<ir Hoofs and Roof Paper 497 


Rubber-Base (Latex) 497 

foi Walls of 

Cement, 

Plaster. Haul Finish, 

etc 

498 

for Woo<1 

500 

Silirone 

501 

Slams, etc., for 

Ships 498 

Watei proof and 

WeatluM - 

proof 

499 

Pale Purple Gold 


Pale-vellow Soap 

6.12 

Palladinrn Allots 

73 

B' ill mg Metal 

73 

Silver Alloy 

73 

Gold 

69 

Palladinrrii/ing 

• 583 

Palms, their Care 

502 

Panama Hat How 

to Clean 187 

Paper 

502 

and Metal Glue 

14 

Paper (Anli-riist) 

for 

Needles 

625 


Paper as Piotection for 

1 ron 625 

Blott ing 503 

Box Glue 15 

Celloidin 504 

Cements 21 

Disinfectant 263 

Fireproof 344 

Floor Covci ing 506 

Pho»>tpd 374 

Paperhangers* Pastes 39 

Paper II vgroineters 402 

Making, Blue Punt 536 

on Glass, to Affix 19 

Paris 502 

Paper Pads. Glue for 12 

Photographic-sensitizing 
Processes 546, S33 

Tickets Fastening to Ghuss 19 
Va I rushes 725 

Waterproofing 505, 751 

Papers, Igniting 611 

Papier -maehe 502 

Paraffinr* 507 

Scenteri Cakes 508 

Pam timing of Floors 345 

Parchment and Paper 502 

Cement 21 

Paste 37 

Pans Grten 561 

Red 600 

Salts 264 

Parisian Cement 30 

Parmesan Cheese 177 

Parriuet FIoois, Hoiiovating 345 
Polishes 591 

Passe -pa I tout Framing 508 

Paste, Agai-ugur 37 

Alhiiirien 37 

Antiseptic 99 

Balkan 38 

P^stehoard Cement 2! 

Paste. Elastic or Pliable 39 

for Atlixing Cloth to Metal 37 
for ('‘leaning Class 208 

for Fastening Leather to 
Desk 'I'rips, ♦•tc 36 

for Making Paper Boxes 15 
Irir Paper 37 

for Paicliiuerit Papra 37 

for Rtaiir.ving Old Paint or 
^aInlsll Coats 188 

for Tissue Papei 37 

tor VNull Paper 39 

FI lilt 39 

Ink to Write with Water 416 
Pei iii.inent 38 

tlint will not Mold 37 

Venetian 3« 

Pa -to 35 

for Jhipeihnngeis 39 

fr»r Polishing Metals 595 

f«»r Silvenng 588 

to Allix Labels to Tin 39 

Pastuii'ation of Milk 475 

Pasting CVlIiiloid rni Woo»I 36 
Paper Signs on Metal 36 

5N o«»d and Caidboaid on 
Mei.d 37 

Patteiii la'ttcis and Figuies, 
Alb. vs for 80 

I’.iMiig Buck, Slain for 166 

Patent f.eiiihei 451 

Lea'hei Dieshings 419 

Polish 633 

Pieserver 453 

Stains for 452 

Patina of Art Bionzt*s 584 

Oxidizing Processes 584 

Patinas 581 

Prath Extract 317 

Tint Rouge 231 

Pearls, to Clean 208 


Peeling of Paints 501 

Pegamoid 509 

Pencils, Antiseptic 99 

for Mai king Glass 374 

Pen Metal 74 

Pens. Gold 383 

Peppermint as a Flavor 252 

Pepsin Phoaphrtte 112 

Percentage Solution 509, 704 

Perfijme<l Ainnioniu Watci 91 

Fumigating Pastilles 367 

Pastilles 520 

Peifnmea 225 -245 

(^.lonng 511 

Diiections for Making 512 

Fumigating 366 

tor ITair Oils 520 

for Soap 648 

Permanent Waving Final 796 

Peroxide of Hydrogen, to 
make 521 

Peri.etual Ink 40 1 

Pei spiral ion Remedy 23 1 

Perspiring Hands 233 

Petrifying Woislen 01>)ects 606 

Petrolatum Cold Ciearn 226 

Pelroleuin 521 

BiiQueaes 522 

Emulsion 423 

for Spinning 522 

Hum W' ashes 390 

Jellies and Solidified Lubri- 
cants 461 

Soap 648 

Pewter 75 

Aging .522 

to Clean 205 

Phosphate Denial C’ernent 163 

of Casein and Us Piodia- 
tion 119 

Phosphor Bron/e 58 

I^Jiotograplieis' Ointriierif 487 

Pliotogr.'iplis 554 

Phosphorus I’oison 96, 614 

Phologiajdiic J )eveloping 
Pliotogi aph\ 

Modern methods and foi - 
miliar including luodein 


Working 1 ei'hnniues, color 
pliot().giaphv, motion t'*'’- 
tiiie .'md allied pn.f 
P.iges 523 to 555 and 806 to 850 


Piano Ihiliiilie- 

.598 

Piccalilli Sauce 

213 

Ihiklo for lb ass 

132 

lor Rron/e 

138 

li.r (’opper 

221 

for Dipj.mg Bra.ss 

1.32 

J’lcklirig IbasM like (jold 

1.32 

lion Sciap befitie K:i. 

im - 

cling 

.305 

of Gei rnan-silvei Arlicli 

‘S 582 

Pi ortxs'i 

453 

Spu c 

214 

I’lciic Acid Stains 

1.S6 

Picture (\tpving 

222 

d'icinslei icr 

251 

Pi( lures, (ik.w 

'22 

Pigriiciit.s 

555-61 

Pile (nritments 

.561 

I’uiiiud Eiiu de (Quinine 

392 

Pinchbeck Gold 

69 

Piruipple E-si'iice 

,317 

Iicmon.ifie 

no 

Prnc .Svrnp 

320 

l^ine-tar niindiulT Sliami.oo 389 

Ihng-pong Fiappe 

no 

Pinion Alloy 

737 

Pink (^arbolized Sanitary 

Powder 

263 

Color on Silver 

642 

I)ve for Cotton 

271 

for Wool 

271 



INDEX 


Pinkeye 

. . 731 

Pink Grease Paint 

229 

Purple Gold 

383 

Salve , 

487 

Soap 

052 

Pins of Watches . . 

738 

Pm Wheels 

609 

Pipe-joint Cement 

162 

Pipe Leaks 

446 

to Color a Meerschaum 469 

Pipes, Riist-prevenlivr 

‘o. 625 

Pistachio Essence 

317 

Plain Rubber Cement 

34 

Plant Fertilizers 

336 

Preservatives 

345 

Parasites 

561 

Plaster 

561 

Articles, Repairing of 

27 

Cast of Coins 

150 

Casta, Preservation of 

565 

for Foundry Models 

564 

from Spent Gas Lime 

564 

G lease 

463 

Irritating 

480 

Moilel Lubricant 

463 

Mold 

152, 564 

Obiects, Cleaning of 

564 

of Pans, Hardening, 


32. 

150, 564 

Repairing 

27 

PI 1 st K Allovs 

64 

Ehsiu Composition 

158 

Pl.lSl M S 

851-802 

Metal Composition 

65 

Pinni 

502 

Wood 

565 

Poli'sliMig Paste 

600 

Pl.tliiiii, Birmingham 

55 

Piute Glass, Removing Putty 200 

Pew t IT 

75 

Plates Care of Photographic 523 

fot Engraving 

71 

Pliume for Dress Buttons 80 

Plut mg 

565 ! 

Gilding and Electrotyping 288 

of \liii)iinuin 

572 

Plut imziiig 

586 

Muiiiimim 

586 

Coitper and Brass 

586 

Metals 

586 

on Glass or Porcelain 

586 

1*1 1 1 mum Alloys 

7J 

-'.olil Alloys for Dental 

Pm poses 

74 

P.ipeia and Their Develop- I 

ment 

813-15 1 

Silver 

7A 

^I'Mers 

66o 

W to Separate 1 

Silver 

ll OIP 

641 

PL It Chlorides 

2b 4 

1*1 v mg Cards, to Clean 

1 20' 

I' uvmg Cards, Varnish 

for 72k . i 

I'.iiiiibc! s’ Cement 

161 

Plrpu'N 

335 

Plii''li. to Remove Giease 

>pots from 

193 

l’''t'.oii Ivy 

96 

Poisonous Fl> -papers 

347 

M u^hioums 

96 

Poisons, Antidotes for 

92 

Polishes 

590, 853 

for Bronze Articles 

591 

for Copper Articles 

591 

for Fine Steel 

597 

foi Gilt Frames 

600 

for \'arnishpd Work 

195 1 

Polishes 

51K1 1 

foi Alimiinum 

590 , 

for Automobiles 

590 ' 

for Brass, Bronze, Copper, 

et<v 

590 1 


Polishes for Floors . 591 

for Furniture 592 

Polishes for Glaas 593 

for Ivory, Bone. etc. 593 

for Pianos 590 

for Silverware 590 

for Steel and Iron 597 

for the Laundry 444 

for Wood 598 

or Glazes for Laundry 

Work 444 

Polishing Agent 59? 

Bricks 000 

Cloths, to Prepare 599 

Cream 000 

Mediums 600 

Pastes 595 

for the Nails 227 

Powders 594 

Soaps 594 

Polychroming '»f Figures 501 
Pomades 227, 392 

Colors for 228 

for the Lips 220 

Pomegranate Essence 317 

Poppy Oil 484 

Oil, Bleaching of 459 
Porcelain 001 

How to Tell Pottery 173 

Letters, Cement for 19 

Production of Luster Col 


172 

002 

102 

550 


Stains. To Remove 
Portland Cement 
Positive Colors 
Potassium Amalgams, Appli- 
cations of 80 

Silicate as a Cement 19 

Potato Starch OSO 

Polterv 173 

and Porcelain, How to 
Tell 173 

Bodies and Glazes 107 

Metallic Luster on 173 

to Cut 104 

Poultry Applications 419 

Fi»oda and Poultry Dis- 
eaves and 1 heir Reme- 
dies 733 

Lire Destroyer 419 

Pounce 189 


Pow«leri I Camphor in Per- 
manent Form 144 

Coik as a Preaer\Bti\e 606 

N.ul Polishes 226 

Po'vdei, Blasting 330 

I’...' 242,243,794 

foi Cleaning Gloves l'*j 

fi)i ('oh»riHl Fires 609 

fui (Jilding Metals 579 

tor llaideiiing Iron 427 

Bom* 734 

io Keep Mi>ths Away 425 

to W«*ltl Wrought Iron 
.It Piile-red Heal with 
\S 'ought lion 761 


PoAilciv tor Stamping 
for the Toilet 
Pieverxaiion and Use of Cal 
cHiiii Caibide 
of Bells 
of Cut pet 
of Di. 'I wings 
of Vugs 
of Valv 

of Fishing Nets 
of Fresh Lemon Juice 
of Fruit Jim ex 
of Gum ^<olutlon 
of Meals 


679 

242 

144 
105 
399 
266 
2,^4 
335 
223 
4 -.6 
310 
44 
359 


Preservation and Use of 

Milk . . 475 

of Plaster Casts 565 

Preservation of Syrups 701 

of Wood 776 

of Yeast 786 

Preservative Fluid for Mu- 
seums 602 

for Stuffed Animals 602 

Preservatives 002 

Preservatives, for Leather 452 

Prairie Oyster 110 

Preparation of Amalgams 85 

of Brick Colors 105 

of Carbolineum 147 

of Catgut Sutures 155 

of Celluloid * 150 

of Emulsions of Crude Pe- 
troleum 521 

of Enamels 308 

of French Bronze 130 

of Syrups 702 

of Uninflammable Cellu- 
• loid 157 

Preparations of Copper 
Water 221 

Prepared Mustards of Com- 
meice 214 

Preparing Bone for Fertilizer 338 
Preparing Emery for Lap- 
ping 289 

Preservative for Stone 002 

Preservatives for Paste 38 


Ana- 


033 

602 

605 

98 

285 

28S 

301 

704 

of 

427 


for Shoe Soles 
for Zoological and 
toinical Specimens 
Preserved Strawberries 
Preserving Antiques 
Preserving Eggs 
Eggs with Lune 
Meat, a German Method 
Pressure Table 
Preventing the Peeling 
Cojftings for Iron 
the Putrefaction of Strong 
Glues 11 

Varnish from Crawling 717 

Prevent Dec«> to Teeth 705 

Prcxention of Boiler Scale 122 

of Electrolvvis 123 

of Fermentation 765 

of Foiiiiimg ond Partial 
Ciiramclizutiuii of Fruit 
Juices 311 

of Fogging, Dimming and 


Applications 

3 * 

for Water 


374 


398 

ir 

501 

495 

222 

409 

408 

n 

379 

161 

554 


Clouding 
PiiikK Heat, 
for 

Pruning Coat 
^pols 
Iron 

Print Copving 
Pi lilting Ink, Savages 
Inks 

(hicioth and Leather 
(h.ld 

on t cMuloid 
on Bliotogriiphs 
Pi mt i.ig-roller CompoMtions 617 
Fruits, their Pieser\ atioii 309 

Process for Colored Glazes 165 

for D\eing in Khaki Colors 270 
of Electroplating 286 

of Impregnating Fabric-s 
with Celluloid 161 

Production of Consistent 
Mineral Oils 4S4 

of Liimphlack 441 

of l^uster Colors on Porce- 
lain and Gla/i’il Pottery 172 

Production of Mmargent 04 

of Rainbow Colors on Met- 
als 508 
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eembling Celluloid 158 
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Cement against Acid . 9 
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Moths .425 

Protection for Cement Work. 162 
for Oil Paintings 488 

Protection of Acetylene Ap- 
paratus from Frost 363 

Protective Coating for Bright 
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Puffiness under Eyes 

606 

Prussic Acid . 

93 

Pumice Stone 

606 

Pumice-stone Soap 

648 

Pumillo Toilet Vinegar 

244 

Punch, Claret 

112 

Puncture Cement 

162 

Purification of Benzine 

106 

Purifying-air 

44 

Purifying Oils and Fata 

335 

Rancid Castor Oil . 

153 

Water 

740 

Purple and Violet Dyes 

. 269 

Dye 

269 

for Cotton 

270 

for Silk 

270 

Ink .... 

416 

of Cassius . . 

383 

Putty . 

606 

Acid-proof 607 

for Attaching Sign -letters 

to Glass 
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Nose . . . . 

230 

Substitute for 

608 

to Remove 
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Powder, To Make 

608 

Pyrogallic Acid Stains 
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Pyrotechnics . . 
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Quadruple Extract Perfum- 
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Quince Extract .... 317 

Flip 115 

Quick Dryer for Inks Used 
on Bookbinders’ Cases 410 
Quick -drying Enamel Colors 722 
Quick -water 66 

Quilts, to Clean 194 
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Radiator Caps, to Cement 813 

Compound (Auto) 

613 

Raspberry Essences 

318 

Lemonade 

110 

Sour 

116 

Syrup 

317, 318 

Rat Poisons 

96, 613 

Ratsbane Poison 

93 

Ravigotte Mustard 

215 

Razor Paper 

503 
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509, 615 
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let Soaps 

652 
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393. 643 
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Brick 

Work 

167 

for Soldering 

665 
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Recovery of Tin and Iron in 


Tinned -plate Clippings 707 

Recutting old Files . . . 
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Red Birds, Food for .. 

... 729 

(Ik>loring of Copper 

221 

Crimson and Pink Dyes 270 

Dye for Wool 

271 

Furniture Paste 

502 

Gilding 

580 

Gold Enamel 

67 

Grease Paint . . 

229 

Indelible Inks 

406 

Ink 

416 

Palma 

. 585 

Russia Leather Varnish . 440 

Reducer for Bust 

615 

Reducer for Gelatin 

Dry- 

plate Negatives 

535 

Reducing Photographs 


Refining Linseed Oil 

.. 484 

of Potato Starch 

680 

Reflector Metal 

72 

Refrigerants 

615 

Refrigeration 

616 

Refrigerators, Home-made 616 

their Care 

. 401 

Regild mg Mat Articles 

586 

Reink ing Typewriter 

Rib- 

bon.s 

413 

Relief Etching of Copper, 

Steel, and Brass 

323 

Ground for 

322 

of Zinc 

323 

Relishes 

213 

Remedies against Human 

Parasites 

. 422 

Mosquitoes . . 

425 

for Drv Rot 

618 

for Fetid Breath 

... .133 

for Insect Bites 

417 

Removable Binding 

. 141 
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Stains from the Skin .184 
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of Dirt from Paraffine 508 
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of Rust 199 
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Ingioiind Dirt 235 

Ink SiaiiKS 189 
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Odor fiom Pasteboard 399 
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Oil Stums from Marble 197 

Old Wall Paper 400 

Paint from Wood 188 

Sil\er Stnin.s 209 

Spots from Furniture 206 

the Gum of Sticky Fly- 
paper 348 
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Removing W'lndow Frost 376 

Woody Odor 399 

Rert«(wing Brass Fixtures 130 

Rendering Paraffine Trans- 
parent . . 507 
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Wax Figures 756 

Old Parquet Floors 345 

Renovation of Polished Sur- 
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Repairing Broken Glass 26 
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Rubber Goods 620 
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tings have Deteriorated 736 
Replating ... 588 

with Battery 573 

Reproduction of Plaster On- 
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Resilvenng . . . 588- 

of Mirrors . . 478 

Tarnished Gold 199 

Restoration of Brass Arti- 
cles 132 

of Old Prints 309 

Restoration of Spoiled Beer 105 
of the Color of Turquoises 432 
Retz Alloy 64 

Revolver Lubricants 460 

Rhubarb for Cholera 180 

Ribbon, Fumigating 366 

Ribbons for Typewriters 711 

Rice Paste 38 

Rifle Lubricants 460 

Ring, How to Solder 866 

Rings on Metal, Producing 
Coloreil 582 

Riveting China 179 

Roach Exterminators 425, 602 


Rock -candy Syrup 

702 

Rockets 

609 

Rockingham Glazes 

171 

Rodmal Developer 

524 

Roller Compositions 

for 

Printers 

617 

Roman Candles 

609 

Roof Paints 

497 

Roofs, How to Lay 

397 

Prevention of Leakage 

397 

Room Deodorizer 

400 

Rope Lubricants 

463 

Ropes 

617 

Waterproofing 

753 

Roquefort Cheese 

Rose’s Alloy 
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64 

Rose Cordial 

765 

Cream 

115 

Rose-Glyccrine Soap 

652 

Rosemary Water for 
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Hair 

389 

Rose Mint 

115 

Pink Dye 

278 

Pomade 

227 

Poudre de Riz Powder 

243 

Powders 

230 

Talc 

510 

Rose-tmt Gloss 

371 

Rosewood 

783 

Stain 

783 

Rosin, Shellac, and Wax 

Cement 

34 

Soap as an Emulsifier 

289 

Sticks 

260 

Tests for, in Extracts 

356 

Rottinanner’s Beauty Water 244 

Rouge . 228, 229, 230 

for Buff Wheels . . 

or Pans Red . ... 

618 

600 

Palettes 

. 230 

Rouge Powder 

.. 600 

Tablets . . . 

230 

Theater 

231 

Roup Cures . . 

. 734 

Royal Frappe . 

114 

Mist 

115 

Rubber 

.. 618 

and Rubber Articles . 

620 

Wood Fastened 

22 
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Rubber Boota and Shoe 


Cement 

...23 

Cement for Cloth . . 

24 

Cements 

22, 34 

Gloves, Substitute for 

100 

Testing 

622 

Goods, Repairing 

620 

Its Properties and Uses 

in 

Waterproofing 

. 743 

Lubricants 

622 

Scraps, Treatment c! 

621 

Softening 

621 

Stamps 

622 

Varnishes . . . 

724 

Ruby Settings 

737 

Rules for Varnishing . 

717 

Rum, Bav 

104 

Ruoltz Metal 

04 

Russet Leather Dressing 

449 

Russian Leather 

454 

Polishing Lac 

411 

Rust Paints 

497 

Paper 

625 

Rust, Prevention for Iron 

Pipes 

625 

Preventive for Tools, etc 

625 

Removers 193, 198 

Preventives 

623 

Rusty Pieces, to Separate 

625 
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Saccharine in Food 

. 351 

Sachet Powders 

509 

Safety in Explosives . . . 

. 330 

Paper 

503 

Paste for Matches 

467 

Sage Cheese 

. 176 

Salicyl, Sweet 

258 

Salicylic Add in Food . 

349 

Soap 

654 


Saltpeter (Nitrate of Potash) 90 
Salts, EfTervescent 020 

Smellijag 028 

Salt, Uses for 029 

Salve . . 480 

Sand . 028 

Holes in Brass . 150 

in Cast -brass Work . 150 

Sand -lime Brick 089 

Sand Soup 054 

to Prevent Adhesion of 
Sand to Castings 150 

Sandstone Cements 17 

Coating 10 

to Remove Oil Spots from 198 
Sam -Tex Flooring Composi- 
tion . 345 

Saponaceous Tooth Pastes . 25" 

Sarsaparilla 6LJ 

Beer 118 

Extract 318 

Soluble Extract 318 

Sauces, Table 213 

Sausage Color 358 

Savage's Printing Ink . . 409 

Savine Poison 96 

Sawdust for Jewelers 737 

in Brnn 126 

Saxon Blue Dye 268 

Scald Head, Soap for .. . .053 
Scale for Photographic Re- 
duction , .... 642 

Scale in Boilers 122 

Injects, Extermination of .423 

on Orange Trees 423 

Pan Cleaner 205 

Scalp Wash 389 

Scarlet Lake Dyes 277 

with Lac Dye 271 


SchifFmann’s Asthma Pow- 


der 

...101 

Scissors Hardening 

... 085 

Scotch Beer 

.. 118 

Scratch Brushing . 

576 

Screws 

029 

Bluing 

682 

in Watches 

. . . 738 

Scaling (Burning) Trick 

011 

Waxes 

755 

Sea Sickness 

030 

Soa-sonings 

213 

Seed, Bird 

120 

Seidlitz Salt 

628 

Self -Igniting Mantles 

4S5 

Seltzer and Lemon 

no 

Lemonade 

no 

Water 

740 

Separating Silver from Plati- 

num Waste 

641 

Serpents, Pha-aoh’s 

630 

Serviettes Magiques 

596 

Setting of Tools 

708 

the Paint-brush Bristles 141 

Sewer Gas 

630 

Sewing Thread, Dressing for 700 

Shades of Red. etc., on Matt 

Gold Bijoiiteiie 

431 

Shading Pen, Ink for 

416 

Shampoo Lotions 

and 

Pastes 

392, 393 

Soap . . 

653 

Sharpening Pastes 

509 

Stones 

761 

Shaving Paste 

630 

Soaps 

649 

Sheep .... 

734 

Sheet Brass .... 

54 

Sheet -dips .... 

264 

Sheet Metal Alloy 

71 

Lubricant 

463 

Shellac 

716 

Bleaching . ... 

631 

Shell Cameos 

630 

Imitation of 

429 

Polishes 

593 

Shells, Lubricants for 

Re- 

drawing 

463 

Sherbert, Egg 

115 

Shims in Engine Brasses 

631 

“Shio Liao” 

32 

Ship Compositions 

and 

Paints . . 

498 

Shoe Dressings 

631 

Leather Dressing . . . . 

. . 450 

Shoos, Blacking for . . 

631 

Waterproofing 

. 750 

Show Bottles 

127 

Show-case Signs 

457 

Show Cases 

635 

to Prevent Dimming of 374 

Siberian Flip 

115 

Siccatives 

636 

Sign Letters 

630 

Sign -Letter Cements ... 

... 18 

Signs on Show Cases 

457 

to Repair Enameled 

304 

Silicate of Oxychloride 

Ce- 

ments 

... 85 

Silicon Bronze 

61 

Silk 

... 030 

Gilding 

. . 580 

Silver 

639 

Alloys 

75 

Amalgam 

88, 00 

Bronze 

71 

Sliver -coin Cleaner 

200 

Silver, Copper, Nickel, 

and 

Zinc Alloys — 

76 

Etching Fluid for . . . 

. 324 

Fizz 

115 

Foil Substitute . . 

474 


Silver Gray Dye for 


Straw 

.... 260 

Stain 

. ...783 

Imitation 

77 

Ink 

384. 410 

Nitrate Spots, to Re- 


nio\ c 

104 

Test for Cottonseed 

Oil 482 

Orna mental Designs on 041 

Silver-plating 

574, 587 

Silver Pint me Powder 

642 

Solfler foi En.-iiiieling 

434 

for Plated Metal 

434 

Sr»ldeis 

663 

for Soldering Iron. Steel, 

Cast Iron, and Copper 663 

lV.s1 mg 

642 

to Clean 

204 

to Coloi Pmk 

642 

to Rpcovei Gold from 

382 

Silvpiing bv Oxidation 

583 

Bi onze 

587 

Copper 

587 

Gla.ss Balls, Amalgam 

for 90 

Glfibes 

641 

Globea 

476 

of Mirrors 

476 

Powdei for Metals 

642 

Silver-plating, and Desil- 

venng 

587 

Test for 

642 

Silveiwaro Cleaner 

200 

Poli.shes 

596 

Wiappmg Paper for 

506 

Silver -zinc 

76 

Similor 

68 

Simple Coloring of Bronze 

Powder 

134 

Test for Red Lead 

and 

Orange Lead 

446 

Way to Clean a Clock 207 

Smews, Treatment of 

11 

Sinks, to ('leiin 

202 

Size Over Portland Cement 31 

Suing 

38 

Walks for Knlsornme 

436 

Skin Bleaches, Bairns, etc., 


234, 643 

Chapped 

232 

Skill -Bleach 

643 

Skin- cleaning Preparations 184 

Skin Cream 

239 

Discoloration . . 

235 

Foods 

231, 234 

Lotion . . 

234 

Ointments 

487 

Troubles 

644 

Slate 

643 

Dye for Silk 

269 

for Straw Hats 

269 

Parchment 

500 


Slipcoat oi Soft Cheese 177 

Slugs on Roses 423 

Smaragdine 45 

Smelling Salts 510, 628 

Smokeless Powder 329 

Van -colored Fire 609 

Smut, Treatment for 384 

Snake Biles 06, 643 

Soap, Benzoin 652 

Soap-bubble Liquids 655 

Soap, Coloimg 644 

Flakes 655 

for Surgical Instruments 653 

for Gaiinent Cleaning 645 

Perfumes 520 

Polmhes 594 

Powder, Borax . . . 640, 650 

Suh.slitutes . . 653 

Tooth 257 

Soaps 644 

and Pastes for Gloves 195 

for Clothing und Fabrics 191 
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Soda, Coffee Cream 118 

Water 111 

Soda-water Fountain Drinks 110 

Sodium, Amalgams, Appli- 
cations of 86 

Salts, Effervescent 627 

Silicate as a Cement 19 

Soft Enamels for Iron, 
White .... 805 

German -silver Solder . 661 

Glace Brick 165 

Gold Solder 434 

Metal Castings 151 

Silver Solders 664 

Soldering Paste 667 

Solder 664 

Toilet Soaps 652 

Softening Celluloid 160 

Iron Castings 427 

Rubber ... 621 

Solder, Copper 659 

for Articles which will not 
Bear a High Tempera- 
ture . . 666 

for Brass Tubes 659 

for Fastening Brass to Tin 659 
for Gold . . 434 

for Iron 665 

for Silver Chains 664 

for Silver-plated Work 664 

for Silversmiths 664 

from Gold, to Remove 383 

Soldering, Acids 656 

a Ring Containing a Jewel. 

436, 666 

Block .... 667 

Soldenng, Concealed 665 

of Metallic Articles .... 656 

of Metals 655 

Fluxes for 660 

Paste . 667 

Powder for Steel 665 

Recipes 665 

Solution for Steel 665 

without Heat 666 

Solders 655 

for Glass . 662 

for Gold 434 

for Jewelers 436 

for Silver 434 

Solid Alcohol 45 

Cleansing Compound . . 209 

Linseed Oil . . . 483 

Solidified Lubricants . 462 

Soluble Blue . . 443 

Essence of Ginger . . 314 

Extract of Ginger Ale . . 108 

Glas.s. Bronzing with . 139 

Gun Cotton 332 

Solution for Removing Ni- 
ii;i\e of Silver Spots 194 

Solutions for Batteries . . 104 

foi Cleoniiig Metals ... 200 

Percentage .. 704 

Solvent for Iron Rust ... 201 

Soot Removers . . 667 

Sorel’s Dental Cement .. 163 

Soup Herb Extract 212 

Souices of Potable Alcohol 668 

Sozodont . . 256 

Spaiklers, Safe Fireworks 609 

Sparks from the Finger Tips 611 

Spatter Work 457 

Spavin Cures - 730 

Spearmint Cordial 765 

Special Glazes for Bricks . . vl67 

Specific Gravity Test . ... 882 

Speculum Metal 73 

Spice for Fruit Compote 605 

Pickling 214 

Spices. Adulterated 358 

for Flavoring 213 


Spirit 667, 678 

Stains for Wood , . 784 

Spirits of Salts Poison 92 

Sponge Trick. Blazing . . 611 

Window Display ... 679 

Sponges . . 678 

as Filters 339 

Sterilization of 679 

to Clean 210 

Spot and Stain Removers 185 

Gilding . . 580 

Sprain Washes 730 

Spray Solution 103 

Spring Cleaning . . 207 

Hardening . . 685 

Springs of Watches .... 737 

to Clean 207 

Sprinkling Powders for Flies 421 

Spruce Beer 118, 119 

Squibb's Diarrhea Mixture 179 

Squill Poisons 613 

Stage Decorations, Fireproof- 
ing 342 

Stain, Brick 133 

for Blue Paving Bricks 166 

Stain -removing Soaps 653 

Stained Ceiling 400 

Staining Homs . . 397 

Stains ... 781 

for Lacquers 438 

for Oak Leather 455 

for Patent Leather 452 

for Wood 781 

Attacked by Alkalies or 
Acids 785 

Stamping 679 

Colors for Use with Rub- 
ber Stamps 679 

Stamping Liquids and Pow- 
ders 679 

Powder for Embroideries 680 

Starch 45.5, 680 

in Jelly, Teats for 357 

Luster 399 

Paste 35 

Powder 681 

Starch -producing Plants 668 

Statuary Bronze 57 

Statue Cleaning 197 

Statuettes, Cleaning of 564 

of Lipowitz Metal 64 

Steam Cylinder Lubricant 463 

Steel 6S1 

Alloys 77 

for Drawing Coloia on SO 

for Loconiolivo Cylinders 77 

and Iron Polishes 597 

Blue and Old Silver on 
Bia.-ss 130 

Bluing 682 

Bion/.e ... 61 

Steel, Browning of 682 

Cleanei . 199 

Coloi mg 682 

Distinguishing Iron from 427 

Dust as a Polishing Agent 6rt0 

Etching . 323 

on 687 

F 1 agments 687 

Steel -hardening Powder 427 

Steel, Oxidized 584 

Paint for 497 

Plating 575 

Poli.shea 597 

Soldenng 665 

Stainless 687 

to Clean 199 

Tools, to Put an Edge on 686 

Wire Hanlening 684 

St.mcil Inks 411 

Marking Ink that will Wash 
Out m 


Stencils for Plotting Letters 


of Sign Plates . . . 296 

Stereochromy 688 

Stercopticon Slides 532 

Stereotype Metal . . 77 

Sterilization of Sponges 679 

of Water with Lime Chlo- 
• ride 741 

Sterling Silver 434 

Stick Pomade 228 

Sticky Fly-papers 347 

Fly Preparations ... 421 

Stilton Cheese 177 

Stone, Artificial 688 

Cements , . 16 

Cleaning 196 

Preservative for 602 

Stones for Sharpening 708, 761 
(Preciou.s), Imitation of 370 

Stoneware 167 

and Glass Cements 26 

Waterproof Cements for 21 
Stopper Lubricants 462, 700 
Store Windows, to Clean 209 

Stove, Blacking 700 

Cement 162 

Cleaners . . 202 

Lacquer 441 

Polish 597, 700 

V^arnislip.*’ 727 

Stramoimim, Antidote for 102 

Strap Lubricant 460 

Strawberries. Preserved 605 

Strawberry Essence 318 

Ice Cream . . 364 

Juice . . 318 

Pomade 227 

Straw, Bleaching . . 129 

Fnet»roohng 343 

Straw -hat Cleaners 187 

Dves 700 

Strengthened Filter Paper 503 

St upping Gilt Ai tides 20.5 

Strong Adhesive Paste 37, 39 
Cement 32 

Twine 223 

Strontium Amalgams 86 

Stropping Piu^tes 615 

Slrvchnine or Nux Vomica 96 
Poisoii'^ 814 

Stiifftnl Aniriifils, Pre'iorved 602 
St\i)tic Paste of Gutta 
Peicbi 701 

St\pfic. 701 

Sub'-tanres Used for De- 
naturing Alcohol 67S 

Substitute for Ben/ me 106 

for Cnmplior in tlie Prepa- 
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Applicable to Other Pui - 
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for Cement on Guilder 
DuKs 31 

foi Cnik 224 

for Flic Cl I mad ea 341 

for Gum Aiahic 386 

for l*uu\ 60S 

for Iviiblicr (Roves 100 

for Solflenng Fluid 659 

Substitutes for (aiffee 210 

for Geinian Silver 70 

for Wood 7S5 

Suffolk C!icr<5e 177 

Siigai -prodiiemg Plants 668 

Siilrih.Tte of Zinc Poison 97 

St. -I ins. to l{emo\e 186 

Sulphuiie -Arid Poison 92 

Summer Dunk 118 

Tuffv 217 

Sun Hrou/e 61 

Cboleru Mixture 179 

Sunburn Rcmcrlie.s 240, 241 
Suiiflower-gl>cerine Soap . 653 
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i^uiJorfHtted Liquid Lanolin- 


glycerine Soap 

647 

Siituies of Catgut 

1.55 

Sweeiiing Compound 

701 

Sympathetic Inks 

412 

S\ ndeticoii 

32 

Synthetic Fabiics 

444 

Syrup of Bromoform 

134 

( Rnspbei ry) 

317 

Table 

704 

Svi up)s 

Sil. 701 

Szegedin Soap 

953 
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TmMp of Drops 704 

Dilution of Alcohol 703 

PorrPMtage Solutions 704 

Pressures 704 

Tnhie-toj), Acid-proof 9 

'1 ablcs 703 

and Sc 4 ilw 547 

for Photographers 547 

Tablet Knainehng 203 

'I'ablets, C’hocolate Coated 179 
f(M Mouth Wash 259 

(Hue for 13 

Tac k Rag 502 

TifTv 217 

Tailor’s Chalk 104 

'l a If Powder 243 

'I'ldeuiri Powder 243 

I'allow 334 

Talrni Gold 09 

'riiiiiping of Cctncrete Hlocks 695 
Ton anfl Kieckle I.otion 241 

and Russet SiHioe Polishe-s 633 
Tank 705 

Tanned T^eather, Dye for 447 
'r.iiininu 453 

Hides 454 

Taps, to Remove Broken 705 
'I’ar Paints 7-!0 

T'liiat'ori Mustard 215 

'1 ar Sviup 320 

'I asteless Castor till 153 

'I it too M.iiks, Removal of 705 
'riuiiig 44S 

Dm i'Atiact 319 

Hot 113 

H im - lose Talc Powder 213 

'reelli. to Pie\piit Deni\ 705 

I’cetli, to Whiten Dis- 
(olori'd 70' 

'1'elescope Metal 71 

n'empeiatuic tor Hrii-dies ' ' 
ot Metal l')2 

oi Water for Plants '>i,1 

Teiii])ei(il Copper 2'Jt 

'I'enipei mg Biass ’32 

'reunite^, 'I’o Prevent 101 

Ten a Cotta Cleaning 107 

f-ubstitute 70 'i 

Test for Glue 10 

Testing Niekel 4^1 

Rubber Gloves 622 

Siccatives 637 

Silver 61? 

Steel 6''7 

Tests foi Absolute Aholiol 4.5 
lor Aniline in Pigmciiin 50<) 
for C(»iton 215 

loi Lubi leant s 463 

for Radio Transfoimei 7af) 

Textile Cleaning 101 

Thoatei Rouge 231 

The Ruining Banana Gll 

Gum -bichromate Photo- 
print ing Process 546 

Pieservation of Books 124 


The Prevention of the 
Inflammability of 
■ Benzine 106 

Therapeutic Grouping of Me- 
dicinal Plasters 561 

Tlierriiometera 708 

Thiead 700 

Three-color Process .54S 

Throat Jjozenges 218 

Thvinol 100 

Ticks, Cattle Dip for 419 

Tiers -Argent Alloy 75 

Tieinakers’ Notes 164 

Tin 49 706 

Allovs 77 

Amalgams, Applications 
of 87 

Ash 172 

Bismuth, and Magnesmm 49 
Bronzing 567 

t^'hlonde of Tin, Poison 97 
Tmtturcs for Perfumes 513 

Tin. Etching Fluid for 321 

Tinfoil 707 

Tin Foils for Capsules 471 

for Wrapping Cheese 474 

Tin 111 Powder Form 707 

Tin -lead 77 

Alloys 7S 

Tinned Surface 5^9 

Tinning 584 

bv Oxidation 584 

Tin Plating by Electric 
Bath .575 

of T.ead 5S9 

Tinseled Letters, or Chinese 
Painting on Gla.'tb 458 

Tin Silver-Plating 5'<9 

Sohlers 6^5 

Siatu«»ttea, Buttons, eti 7.S 

VnrnislH'v 7?7 

Tipping Gold Pens 3s3 

lite 708 

Cement •» 23 

Tire Paint 501 

TisHicr’b Metal 64 

I issue P.ipei, I’a.ste for 37 

To A‘>M*ituin whether an Ai- 
Inle IS Nickeled, Tillin'*! 

()l Silvere<l )S> 

Attach Glass Labels t) 
Buttles 41 

Gold Leaf Permancnllv 47t 

Tolun Biuiue 61 

Tu Blacken Aluminum M 

Bleach Glue 37S 

Iriliacco Poiv»)li 97 

1 u Bi«in/.e Clipper 130 

Buimsli Gilt Woik 384 

('a'^i'liai (h-n Locally 684 

Cas< YeMow Bihss 54 

('eiiiciit Cilass tu lion 17 

Cla'ilv Liqueuis 770 

Soliitiuiib of Gelatin, 

Glues, etc 370 

Tirlud Oiiinge Fhnvei 
Uaici 512 

(7Ican a CJas Stove 202 

Aiiiuiinmn 204 

Allah'S of Nickel 201 

Hiiishes t»f Diy Paiiil 188 

(%»h)ied I eatliei 186 

Dull Golfl 204 

Files 205 

Fire-gilt Ai titles 185 

Fins 368 

Gilt Frames, etc. 18.5 

Gill Obtects 203 

Gold and Silver Laee 193 

Gummed Parts of Ma- 
th merv 203 

Guminetl-up Springs 207 

Jet Jewelry 431 


To Clean Lacquered 

Goods 195 

Leather Chairs 210 

lanoleum 206 

Milk Gloss 209 

Mirrors 209 

Oily Bottles 210 

Old Medals 199 

Paintcsl Walls 190 

Paintings 195 

Petroleum Lamp Burn- 
ers 200 

Playing Cards 209 

Polished Parts of Ma- 
chines 201 

Quilts 194 

.Silver Oinaments 201 

Skins Used for Polishing 
Purposes 186 

.Soldered Watch Cases 207 
.Sponges 210 

Store Windows 209 

Tarnished Zinc 205 

the Tops of Clocks in 
Repairing 20 

'I'oiigue 708 

Toilet Bowls 210 

Very Soilixl Hands 185 

Watch Chains 206 

Waste Pipes 210 

Winshields 210 

Wool 273 

Zine Articles 203 

(■'out Brass Articles with 
Antimony Colors 581 

Color a Meerschaum 

Pipe 469 

Billiard Balls Red 428 

Bronze 138 

Butter 339 

Cheese 359 

Gold 383 

Iron Blue 427 

Ivory 428 

Conceal Soldering 605 

Copper Aluimmim 581 

Copy OKI Lett CIS, etc 223 

(’lit Castile So.ip 644 

Glass 371 

(.'’lit Glass under Watci 372 
Pf.lterv 164 

Tuddv , Hot Sotla 112 

lo Detect Aitihcial Vanillin 
m V.'inilla Evtrafl? 713 

the Pri'sencc of Aniline 
Ml a Pigment 560 

To Detect Tonka la Vanil'a 
Extract 714 

Determine the Coveiing 
Power of Pigments 560 

Dissolve Copper from Gold 
Articles 382 

Distinguish Colton from 
Linpi, 240 

Genuine Diamonds 260 

Glue and Other Adhe- 
Mves 37.S 

Iron from Steel 427 

Steel from Iron 687 

Do Away with Wiping 
DlsIum 399 

Drain a Ueingc-ator 616 

Drill Optical Gl.iss 372 

Dye Copper Parts Violet 
and Orange 2‘2I 

Cotton Dark Brown 280 

Featlicis 2 >2 

Felt Goods 281 

Silk a Delicate Gieeni'*h 
Yellow 280 

Silk Peacock Blue 281 

Stiffen gnd Bleach Felt 
Hats 273 



INDEX 


To Dye Woolen Yarne, etc.. 


Various Shades of 
Magenta 280 

Woolens with Blue de 
L> ons 280 

Eat Burning Coals 612 

Esiimute Contents of a 
Circular Tank 705 

Extract Oil Spots from 
Finished Goods 273 

Shellac from Fur Hats 394 

Fasten Brass upon Glass 17 

Paper Tickets to Glass 19 

Rubber to Wo<id 22 

Fill Engraved Letters on 
Metal Signs 457 

Find the Number of 
Carats 432 

Fire Paper, etc., by Breath- 
ing on it 611 

Fix Alcoholic Lacquers on 
Metallic Surfaces 440 

Dyes 274 

Gold Letters, etc., upon 
Glass 18 

Paper upon Polished 
Metal .... 87 

Iron in Stone 162 

Fuse Gold Dust 384 

Give a Brown Color to 
Brass 130 

a Green Color to Gold 
Jewelry 582 

Brass a Golden Color 577 
Daik Inks a Bronze or 
Changeable Hue 409 

Grind Glass 372 

Haiden a Hammer 684 


Hard -solder Parts Formerly 
iSoldered with Tin Solder 663 
Impart the Aroma and 
Tnbte of Natural Buttei 


to Margarine 143 

Improved Deadened Brass 
Parts 132 

Increase the Toughnes.s. 
Density, and Tenacity of 
Aluminum ' 83 

Toilet Bowl, to Clean 210, 708 
Toilet Cl cams 235, 792 

Milks . . 239 

Powders 242 

Preparations 225, 792 

Toilet Soaps 650 

Vinegais 244 

Wateis 244, 519 

To Keep Files Clean 339 

Flaxseed Free from 
Bug«« 424 

Flies lioin Fic.sh Paint 501 
Ice in Snuill Quantities 402 
India Ink Liquid 407 

Liquid Paint m Workable 
Com!] lion 501 

Keep Machinery Bright 624 
Tolidol Developer 52 

To Loosen a Glass Stop- 
per 700 

a Rusty Screw in a 
Watch Movement 738 
Tomato Bouillon Extract. 212 
Tombac Color on Brass . . 130 
To Make a Belt Pull 106 

a Clock Strike Cor- 
rectly .7^ 

a Transparent Cement foi 

Glass 29 

Cider 180 

Corks Impermeable and 
Acid-proof 10 

Fat Oil Gold Size .... 382 
Holes in Thin Glass . . 872 


To Make Loose Nails in 

Walls Rigid 390 

or Enlarge a Dial 
Hole 737 

Plush Adhere to Metal 590 
Matt Gilt Articles . . 432 
Mend Grindstones , . 380 

Wedgwood Mortars 20 

Tome for Flabby Flesh 103 

Tongue, to Clean . 708 

Toning Baths 815-22 

Black Inks 409 

Tonka Extract 319 

Its Detection in Vanilla 
Extracts 714 

Toni Lubricant ... 461 

Setting 708 

Tools, Rust Prevention 625 

Toothache 509, 709 

Tooth Cements 163 

Paste to be put in Collapsi- 
ble Tubes 257 

Pastes, Powders, and 
Washes 251 

Powder for Children 255 

Powders and Pastes 253 

Soaps and Pastes 257 

Straightening 737 

To Overcome Odors in 

Freshly Prepared Rooms 400 
Paint Wrought Iron with 
Graphite 496 

Paste Paper on Smooth 
Iron 37 

Pickle Black Iron-palte 
Scrap Before Enamel- 
ing 305 

Polish Delicate Objects 599 

Paintings on Wood 600 

Prepare Polishing Cloths 509 
Preserve Beef 360 

Fills 368 

Milk 606 

Steel from Rust 199 

Prevent Crawling of 

Paints 490 

Dimming of Eyeglasses, 
etc. 376 

Glue from Cracking 10 

Screws from Rusting and 
Becoming Fa.st 029 

the Adhesion of Modeling 
Sand to Casting.s 150 

the Tiickling of Buining 
CandU*s 145 

Wood Warping 781 

Wooden Vessels from 
Leaking 446 

Produce Fine Leaves of 
Metal 473 

Protect Papered Walls from 
Vermin 401 

Zinc Roofing from 
Rust ... 626 

Purify Bismuth 380 

Put an Edge on Steel 

Tools 686 

Quickly Remove a Ring 

from a Sw'ollen Finger 431 

Rcblack Clock Hnnci.s 738 

Recognize Whether an Ar- 
ticle IS Gilt 383 

Recover Gold-leaf Waste 381 
Reduce Engiavings 310 

Refine Board Sweepings 432 

Reintxlv Woin Pinions in 
Watches 738 

Remove a Name from a 
Dial . 207 

Aniline Stains 185 

fiom Ceilings, etc. .. . 100 
Balsam Stains 194 


To Remove Black Letters 
fiom White Enameled 
Signs . 689 

Burnt Oil from Hardened 
Steel 680 

Enamel and Tin Solder 
Fragments of Steel from 
Other Metals . 087 

Finger Marks from 
Books, etc. .... 186 

Glue from Glass . 208 

Gold from Silver 382 

Grease Spots from Mar- 
ble 197 

Hard Grease, Paint, etc., 
fiorn Machinerv 200 

Ink Stains on Silver 201 

Nitiic-acid Slams 185 

Oil -paint Spots from 
Ghi.s8 200 

Oil -paint Spots from 
Sandstones 198 

Old Enamel 189 

Old Oil, Paint, or Var- 
nish Coats 187 

Paint, Varnish, etc., from 
Wood 188 

Putty, Grease, etc., from 
Plate Glass 206 

Red (Aniline) Ink . 190 

Rust from Instruments 199 

Ru.st from Iron Uten- 
.sils 198 

Ru.st from Nickel 199, 203 
Reduce Fat 482 

Save Coal , . 629 

Silver Plating 203 

Silver Stains from White 
Fabrics 103 

Soft Solder from Gold 383 

Spots from Drawings 206 

Spots from Tracing 
Cloth 192 

Stains from the Hands 184 

To Remove Stains of Sul- 
phate 186 

Strains in Metal by 
Heating 680 

Varnish from Metal 188 

Vegeiable Growth from 
Buildings 209 

Water Stains from Var- 
nished Furniture 188 

Vaseline Stains from 
Clothing 192 

Render Aniline Colors Sol- 
uble in Water 274 

Fine Cracks in Tools 
Visible 686 

Gum Arabic More Ad- 
hesive 43 

Pale Gold Darker 383 

Shrunken Wooden Casks 
Watertight 149 

Window Panes Opaque 375 

Renew Old Silks 274 

Renovate and Brighten 
Russet and Yellow Shoes 033 
Buck Wall-s 190 

Old Oil Paintings .488 

Siiiiw HjIs 187 

Rep.iir a Dial, etc., with 
Enamel Applietl Cold . 737 

a Repeating Cluckbell . 737 
Enameled Signs 304 

Moeischaiirn Pipes 469 

Restore Brushes 141 

Patent Leather Dash 452 

Restore Reddened Carbolic 
Acid 147 

the Color of a Gold or 

Gilt Dial 207 

Burnt Steel 080 



INDEX 


Tortoise-shell Polishes . 503 

To Scale Cast Iron 204 

Scent Advertising Matter 510 
Separate Rusty Pieces 625 

Silver Brass, Bronze, Cop- 
per 587 

Glass Balls and Plate 
Glass 587 

Silver-plate Metals 588 

Soften Glaziers’ Puttv 607 

Hoin 397 

Iron Castings 427 

Old Whitewash 762 

Solder a Piece of Hardened 
Steel 665 

Stop Leakage in Iron Hot- 
Water Pipes 446 

Sweeten Rancid Butter 143 

Take Boiling Lead in the 
Mouth 012 

Tell Genuine Meerschaum 460 
Temper Small Coil Springs 
and Tools 683 

Test Extract of Licorice 458 
Fruit Juices and Syrups 
for Aniline Colors 321 

Fruit Juices for Salicylic 
Acid 321 

the Color to See if it is 
Precipitating 277 

Tighten a Ruby Pin 738 

Toughen China 173 

Transfer Designs 710 

Engravmgs 710 

Turn Blueprints Brown 542 

Utilize Drill Chips . 686 

Touchstone, Aquafortis for 
the 383 

Toughening Leather 455 

To Weaken a Balance Spring 738 
Whiten Flannels 446 

lion 427 

Widen a Jewel Hole 431 

Tracing-cloth Cleaners 104 

Tracing Cloth, Removing 

Spots from 192 

Tracing, How to Clean 104 

Paper 503 

Tragacanth, Mucilage of 42 

Tiaiisfer Processes 710 

T I anspai encies 709 

Transparent Candles 145 

Buck Glaze 167 

Ground Glass 373 

Soups 652 

Tia\s, Varnish for 727 

Trapping Rabbits 710 

Tiestment and Utilization of 
Rubber Scraps 621 

of Bunions 224 

of Carbolic-acid Bums 147 

of Cast-iron Grave Crosses *02 
of Corns . . 225 

of Damp Walls . 400 

of Fresh Plaster 564 

of Newly Laid Linoleum 459 
of the Grindstone 386 

Tricks with Fire ... .'608 

Triple Extract Perfumery . 518 

Pewter 75 

Tubs : to Render Shrunken 

Tubs Water-tight 149 

Tuniienc in Food 352 

Tuipentine Stains 784 

Tuiquoises. Restoration of 
the Color of 432 

Turtle (Mock) Extract 212 

Twine 711 

Strong 223 

Two-solution Ink Remover 189 
Tvpe Metal . 78 

Typewriter Ribbon Inks . . 413 
Ribbons 711 ' 


U 


Udder Inflammation . 731 

Unclassified Alloys 80 

Dyers’ Recipes . 273 

Unclean Lenses 456 

Uninflammable Celluloid 157 

United States Weights and 
Measures 758 

Uniting (Bass with Horn 17 

Rubber and Leather 22 

Universal Cement 31 

Cleaner 209 

Urine, Detection of Albumen 44 

Uses for Salt 629 

Utensils, Capacities of . . 703 

to Remove Ruat 198 

Utilization of Waste Ma- 
terial or By-products 673 

V 

Valves 711 

Vanilla 713 

Extract 319, 355 

Substitute 714 

Vanillin 713 

Vanishing Cream 248 

Pomade 228 

Stains, to Remove 102 

Vasoluiientum 728 

Varnish and Paint Remover 188 

Bookbinders’ 720 

Blushes at Rest 141 

for Bicycles 719 

for Blackboards 720 

for Floors 724, 728B 

for Trays and Tinware 727 

Gums Used m Making 715 

How to Pour Out 153 

Making, Linseed (hi for 483 

Maniifactuiiiig Hints 715 

Removers 187 

Substitutes 727 

Vai lushed Paper 506 

Varnishes 543, 714-728B 

Engravers’ 723 

Insulating 426 

Photographic Retouching 543 

Varnishing, Rules for 717 

Vat Enamels and Varnishes 721 

Vegetable Acids, Poison 92 

Vegetables, Canned 352 

Vehicle for Oil Colors 560 

Venetian Paste 39 

Vermilion Grease Paint 229 

Vermin Killer 422 

Very Hard Silver Solder 663 

Veterinary Dose Table 729 

Formulas 728 

Vichv 740 

Salt 628 

Violet Ammonia 244, 245 

Color for Ammonia 91 

Cream 115 

Dye for Silk or Wool 270 

for Straw Bonnets 270 

Flavor for Candy ' 217 

Ink 417 

Poudra de Riz Powder 242 

Sachet 510 

Smelling Salts . 510 

Talc 510 

Powder 243 

Tooth Powder 252 

Water 520 

Witch Hazel 245 

Vinaigre Rouge 244 

Vinegar . . 358, 734 

Toilet 244 

Viscose 159 

Vogel’s Composition Files 64 


Voice Lozenges 219 

Vulcanization of Rubber ... 622 


W 


Wagon and Axle Greases 462 

Wall Cleaners 190 

Wall-paper Dyes . 278 

Removal of 400 

Wall-paper Paste . 39 

Wall Priming . . 501 

Waterprooflng 741 

Walls, Damp 400 

Hard -finished 499 

Walnut 783 

Warming Bottle . 127 

Warping, Prevention of 781 

Warts . 736 

Washes, Nail -cleaning . ... 227 

Washing Blankets . 390 

Brushes .141 

Fluids and Powders . 445 

of Light Silk Goods . . 630 

Synthetic Fabrics 444 

Waste Pipes, to Clean ..210 

Watch Chains, to Clean . 206 

Watch-dial Cements 20 

Watch Gilding 73H 

Watch -hd Cement 20 

Watchmakers’ Alloys 736 

and Jewelers’ Cleaning 
Preparations 206 

Formulas 7.'i6 

Oil 738 

Watch Manufacturers’ Al- 
loys 736 

Movements, Palladium 
Plating of . 583 

Waterproof and Acid-proof 
Pastes 38 

Cements for Glass. Stone- 
ware, and Metal 21 

Coatings . .742 

Glues 13 

Harness Composition 451 

Ink .417 

Paints 491 

Papers 505 

Putties 608 

Ropes 753 

Shoe Dressings 634 

Stiffening for Straw Hats 187 
Varnish for Bcaach Shoes 635 
WotKi 753 

Waterproofing 741 

Blue Prints 741 

Brick Arches 741 

Canvas 742 

Cellars 400 

Corks 742 

Fabrics .. 742 

Leather 750 

Paper .... 751 

Water- and Acid-resisting 
Paint 499 

Water-closets, Deodorants 

fur 263, 708 

Water, Copper 221 

Filters for 339 

Water-glass Cements 19 

Water Glass in Stereochrom- 
atic Painting 688 

Jackets, Anti-freezing Solu- 
tions for 363 

Natural and Artificial .739 

Purification, Alum Process 
of 340 

Spots. Priming for 501 

Stains 784 

Water Softening 849 



INDEX 


'Water Stirred Yellow, Scarlet 


and Colorless 012 

Water-tight Casks 149 

Glass .... 373 

Roofs ... .373 

to Freeze 610 

Varnish 044 

Waters, Toilet 244 

Wax 753 

Burning, Trick 611 

Wax Figure, Renovating 756 
for Ironing 444 

for Linoleum 459 

Paper 505 

Waxee for Floors, Furniture, 
etc. 754 

Weather Forecasters 756 

Weatherproofing 499 

Casts 565 

Weed Killers 101. 262 

Weights and Measures 757 

of Eggs 284 

Weiss Beer 119 

Welding Compound 687 

Powder to Weld Steel on 
Wrought Iron at Pale-red 
Heat 761 

Powders 761 

Westphalian Cheese 177 

Wheel Grease 462 

Whetstones 761 

Whipped Cream . 247, 248 

White Brass 55 

Bricks 164 

Coating for Signs, etc. 490 
Cosmetiqiie 228 

Face Powder 243 

Flint Glass Containing 
Lead 373 

Furniture, Enamel for 722 

Glass for Ordinary Molded 
Bottles 373 

Glazes 167 

White-gold Pistes Wilhout 
Solder 384 

White Grease Paints 229 

Ink 417 

Metals ' 78 

White-metal Alloys 79 

White Metals Based on 
Copper 79 

Based on Platinum 79 

Pine and Tar Syrup 320 

Petroleum Jelly 462 

Portland Cement 162 

Rose Peifumery .^18 


White Shoe Dressing 635 

Solder for Silver 434 

Stamping Ink 417 

for Embroidery . 411 

Vitriol, Poison 97 

Whitewash 761 

to Remove . . 190 

Whiting 761 

Whooping-cough Remedies 211 
Wild -cherry Balsam 103 

Extract 321 

Wiltshire Cheese 177 

Window -cleaning Com- 
pound 208 

Window Display 762 

Panes, Cleaning 208 

Opaque, to Render 375 

Perfume 762 

Poli.shcs 593 

Windows, Frosted 376 

to Prevent Dimming of 376 
Windshield Cleaner 210 

Wine Color Dye 270 

Wines and Liquors 762 

Medicinal 771 

Removal of Musty Taste 771 
Winter Beverages 117 

Wintergrcen, io Distinguish 
Methyl Salicylate from 
Oil of 486. 771 

Wire Hardening 684 

Rope 771 

Witch-hazel Creams 238 

Jelly 228 

Violet 245 

Wood 772 

Acid-proof 9 

Clements 26 

Chlorine -proofing 9 

Fillers 773 

Fireproofing 342 

Wooden Gears 463 

Wo(kI Gilding 580 

Wo(k1 Objects to Petrify 606 
Polishes .598 

Pulp. Fiieproofing 343 

Renovators 194, 197 

Secuiiiig Metals to 37 

Stain for 781 

Substitutes for 785 

Warping, to Prevent 781 

Waterproofing 753 

^^'^od’3 Metal 64 

WotK^ork, Cleaning 194 

Wool Oil 485 

.Silk, or Straw Blencliiiig 120 


Wool, to Clean 273 

Woorara Poison 97 

Worcestershiie Sauce 213 

Working of Sheet Aluminum S3 
Worm Powder for Stock 732 

Wrapping Paper for Silver- 
ware 506 

Wrinkles, Removal of 231, 233 
Writing Inks . 414 

on Glass 376, 405 

on Ivory, Glass, etc. 405 

Writing on Zinc 405 

Restoring Faded 786 

Writing under Shell of Egg 786 


Y 


Varna 116 

Yeast 786 

and Fertilizers 339 

Yellow Coloring for Beverages! 19 
Dye for Cotton 271 

for Silk 271 

Hard Solders 658 

Ink 417 

Orange and Bronze D.ves 271 

Stain for Wood 784 

Ylang-YIang Perfume 518 

Yolk of Egg as an Emulsifier 290 

York Cheese 177 


z 

Zapon 728 

for Impregnating Paper 506 

Varnishes 728 

Zinc 49 

Alloys 80 

Amalgam for Electric Bat- 
terie.s 8' 

for Dentists’ Zinc lo. 

Amalgams, Applications of 8i 
Ai tides, Bronzing I3f 

to Clean 203 

Bronzing 137, 567 

Contact Silver-pldting .589 

Etching 323 

Gilding 580 

Zinc-Nickei 80 

Zinc -Ointment 487 

Zinc Plates, Coppeiing 573 

Poison 97 

to Clean 205 


SUPPLEMENTARY INDEX TO RECENT DEVELOPMENTS 


A 


Acid-proof Coatings 787 

Agricultural Insecticides 787 

Automobile Cleaner 787 

B 

Bath Salta . . 7S7 

Bleaching 788 

Hemp . 788 

Silk ' 788 

Wool . 788 

c 

Casein ... 788 

Adhesives 788 

Paints and Varnishes 7W 


('nsoin (Cowt.) 

Paper and Textile iSizo.s 
riiaiimu-eutiail aiul tood 
I’lastii^s 
PrepaiHtion 
Svnthelic AVool” 

WcH of 

Cellophane Adhesive 
Cements 
China 
Linoleum 

Litharge GKceime 
Chromium Plating 
Colodion, Flexible 
Ctaieieie Paint 
C«*'-ii»eties 
A^tlItlgcnts 
Cooling 
Lofuui 
Peis pirn tion 
Blackhead Prepaiation 


Conineiics {Cont ) 

789 Blackstick 

789 Cold Oeams 

780 Mentholated 

788 Lemon 

789 Cfdogne Water 

7.S8 Compacts 

798 Cl cams 

798 Tan and Sunburn 

798 Vanishing 

798 Cleansing 

79,8 Dentifiices 

790 False Teeth Cleaner 

798 loiiide Mouth Wash 

798 Mouth Wash 

792-797 Tartar Remover 

793 Tooth Pn.itc 

793 Tooth Powder 

793 Tooth W'ash 

793 Face Bleach 

797 Facial Clav Park 


793 
792 
792 
792 

794 
794 
792 
792 

792 

793 

796 

797 
797 
797 
797 
797 
V97 
797 
797 
797 



INDEX 


Cosmetics (Cont.) 


Face Powders 

..794 

Colors for . 

..794 

Sun Tan 

..794 

Freckle Remover 

..797 

Hair Preparations 

..795 

Brilliantino 

..796 

Bronze Henna Shampoo .796 

Castor Oil Pomade 

. 796 

Dandruff Cure 

796 

Depilatory Powder ... 

...796 

Eau ds Quinine 

...795 

Eyelash Grower 

. .796 

Golden Tint for Hair 

...795 

Hair Curling Preparation 795 

Hair Bleach 

795 

Hair Waving Lotion 

796 

Pe;manent Wave Oil 

796 

Quinine Water 

795 

Soapless Shampoo 

796 

Solid Drilliantine ■ 

. 796 

Slay -comb Preparation 

i .796 

Lipstick 

793 

l.iver-spot Preparation 

797 

Lotions 

793 

For Perspiring 

793 

Frost Bite 

793 

Red Nose 

793 

Simbiirn 

793 

Manicure Preparations 

794 

Cuticle Remover 

794 

Null Bleach 

795 

Nail Enamel 

794 

Nail Polish (Paste) 

795 

Nail Polish (Powdered) 795 

Nail Softener 

79.) 

Piiiiph" Preparation 

797 

D 


Deoden/ing Kerosene 

798 

Dry Cleaning 

798 

Dustproofing Tennis Courts .799 

E 


Etching Paste 

799 

F 


FhiOl Diessing for Marble 

799 

J 


Javelle Wate; 

799 


L 


Lacquer FormuUtiiona 800 

Baking Enamels 800 

Benzyl and Ethyl Cellu- 
lose 800 

Cellulose Acetate . 800 

Chlorinated Diphenyl . 800 

Plasticizers 801 

Polymerized Acrylic Com- 
pounds 801 

Solvents 801 

M 

Moth Repellent 855 

N 

Naphthenate Driers .. 855 

Nerve Desensitizer 855 

0 

0\ en Cleaner 855 

P 

Paints , 802-805 

Commercial Putty " 805 

Dust Color for floors 804 

House Paints 802 

Lacquer Type Dressing 805 

Mixing and Grinding 802 

Oil Stains 805 

Preparation of Mixed 802 

Red Barn 803 

llemovei . 855 

Hoofing 804 

Rust 803 

Top Drt*ssing 805 

Touch up Black 803 

Varnish and Oil Enamels 803 
^'arnl^h Remover 855 

Varnish Type Dressing 805 

Waterproof 803 

Water Slams 805 

Photography 


Modern methods and for- 
mulas including modern 
working techniques, color 
photography, motion pic- 
ture and allied processes 
Pagt^ 523 to 555 and 806 
to 850 


Plastics . . 851 

Plating, Chromium 
Polishes 863, 

Automobile Wax Puts 

Floor 

Furniture 
Leather 

Metal . ... 

Shoe 

Wood or Metal 


Porcelain Finishes, Repairing 


R 

Refrigerator Deodenzer 
Repairing Porcelain Finishes 
Rustproofing of Iron 


S 

Shot Gun Cleaner 
Shoe Dressing, Neutral 
Stains, Removal of, 
Marble 
Fire Stains 
Iodine 
Perspiration 
Tobacco 
Urine . 


Tung, or Chinawood Oil 
Cookmg 


Varnish Formulas Involvini 
Use of Synthetic Resins 
Four-hour 
Linoleum 
Spar 

Vehicle for Aluminum 
Bronzing 


W 

Waterproofing, Wall (Ex- 
terior) 867 

Wood Preservation .. 867 
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